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WD 2004/ 072982 PCT/ US2004/ 000498 SELECTION CIRCU T

FOR ACCURATE MEMORY READ OPERATIONS 1. TECHNI CAL FI ELD
wab@4p7®8ENnt i nvention relates generally to theCt/U81004/000498

of sem conductor devices. Mre particularly, the 5

present invention relates to sem conductor nenory

devi ¢ 8BLECTIORAGIRCBEUNOR ARTURRAMENWENM ORY GESA DRO BEKATIGINSI N

the art for storing data in a w de variety of

el ectronic devices and applications. Electronic

L. medBENNICAMFTHE APl e, is wdely used in a variety of
commercial and consumer el ectronic products.

t y PRSI ENEHIN refaies sgrerally il fisldof ssmicoidpeer de‘ﬂceﬁéﬁerr particularly, the
presef@hiefition (e B, seiBdiBicyor B&hdrpderic®. 10 arranged in an array
format, where a row of menory cells corresponds to a
2. woBACKGROUNRARY col um of nenory cells corresponds to
a lg/ielnmlyld%es ﬂ@ﬁowﬁ‘ﬁ% aR ¥ E‘toﬁ@'&gg o agf?cle var‘ia%fdf B€Srofic devices and
|nar¥ I.e., either a zero ("0") bit or a one
appligatiqne) lﬁrttomc PEFoeXARBIE. B HERBPY™ ¢ oY RBSPHE HbTY. frgrmer
elect@Bic eﬂoadaer A Q@icﬂgaeﬁtory RV CEPIRA & niedld of BEmE celle @@ Gnemory cells are
arranée% 611 z}n an%}é 8rrmé érv ere a row ng Ifl% g)&:ﬁel?s%or?'er C?s c\)/ e? {{J/t d H%e? atngl a coluénn of memory
cells etmaspemis toed Hit ling, 3ndrvelpte exb memdry vedl deffnesn Binbty b ite., eithar aoaawe (“0”) bitor a
one (t ]:Y’Plﬁt @*’Er W ¥y m&ﬁdr}L cell ﬁ'@f@: d@@rleh as%ﬁt&g ge?hg av"ﬂ‘o%}talrgrﬁt{dy ce!:l)li of & “erased”
bit™" a 15 ight bit." The pit can
cell. lAé:ﬁ)fc@géﬁ?ne gartt@l-ar Qﬂnvegtlonla pr%rﬁntn@d f;qlllés rP}?r@Sﬁlttat]B? ?f a(‘:‘ghbﬂ, and an erased cell
is repteemaﬁsama ‘& bit.Ofh ofd tyﬁl: of ﬂaemdrﬁéiﬁ,ﬂﬁd’hdﬂﬂdtor@ftwo Bikey difatlelbit” and a

rtght 1¥PJ ”ﬁle he%t%it catn deepreggn a % or a ‘?’ v'r}ﬁn%r yrﬁhcf gltt %an IreS re(sje%g er0 eg mdependent of

ion by sen Prent
ﬂwkﬂwﬂthe nenory ceII For exanple, to ascertaln the
cu Frhﬁ&h q{e @M@ ott%yme%o%[%ﬁ i Q&érﬁfnemﬂﬁg a){'ea@l%bérattoﬁ Qﬁseﬁjsfr@ kR current drawn

term na of the nerory IS connected to a sensing
by the peqiy ¢l Fiexegslre eCtrférnﬁHeﬁ%rtemdra“rlﬁéa Pt mery cejldhe drain terminal
of th&xﬁé’ilﬂ)@}%ﬂid ctrmeci’ee tcgfs&u;ﬁhg ciro@if GhetsbiRce Gaihifal Of thé MENAMPHRD istonnected to
ci.rcuit

grourale%nd tr{e?g%tagij the memor C;EPS sel%cte% ’Irkllg §eﬂsmg 01rcu1t a em&)?s n?ée‘?ect tlga current drawn by

the mewery aglleand tcctmpalseths @dserlremyceﬂ elllrtent@gﬁirrseerr@felaya yreent. &f the sensed

membr§ E@lrcﬁt%ﬁexgééﬁsrtﬁel}gfereﬂcg CLInlgﬁ tﬁ%ﬁ)@ cell& @&Elﬁer&iealn |era§éH rcé‘llq&ﬁ‘respondmg
exceeds the reference current, the menory cell is

toa ‘Lo b Herese ke srsdmemaresef! C%Hr%bé@a&ﬁdrfﬂam Fugyen, theymemory cell i
cmmb@£®am¢£mmme&m(aﬁe@hﬁmgensedmnennry cel | current is

ggllno é’ye(t]c ice 1t 18 %esuab‘leerlg Eavg le ge%sr(]e? rner(tor%%eﬂgtgrp%%lb Igreater tflan or ],esa fhan the
refergyice qurrermsy 4 irreagb mafetnr cIe the preseptsipplication. adafl mangiy 1srrhfr@d @fhtbe absolute value of

the dffﬁféﬁéé @etmntgﬁalwln b§ MafefMembBS cgra%@the runtett@rtwg ty teeﬁence cell during a
than the reference current by 'read marg t he

read Eﬁe@g%nn thﬁlﬁﬁFfP‘éﬁt {eefhmargné élﬁ Hﬁlﬁftﬁf ﬁ(triargoqﬂ éaF oHesachaag ntfqeefor example upon
the dahﬁﬁﬂ aftie méﬁbryl eclihirrent i8 grediy fddaded Moeinh ek aM@ePosE the Fefiidnce current used for
compartson eflr?téeﬁl ) e%ﬁiﬂ&!@ﬂg&lx gargéuleaé %ngo p}’e Cl’r(l'gl &Yt {h%%se qtr v@o\ﬁﬂ bp Yesirable to
sensesaunelmom celheurrprs efchwentst (@) rnlA of greater atcetrasedfcelé seplrearreétaeto a“1” bit) and a

memé@eéu%eam c?fltléﬁ'@lozﬁA Gﬁéﬁ%raﬁ@%raﬂ%ﬁeﬁ@i GorrebHBRng t§ DV bit). With a five (5)
ction of e nenor current LS reatl

nA f?aéa’afé Bcfhe imgget ‘?fﬁ’éttaa‘tﬁ’t}sefa LCHPPOEIOPhE SERfER rt&délceéu rrent
US @dnvemtondd Be@yrpation oifcults hdviefer.eamidérity redrice thoAnpsargifjor sensing
memhxg fgl CHL‘?J %u? Hé 2ld oggggg% (1nq§ re%glt a lppca{r %Clljur%?c%ﬁ)tf th% '%eam&llé]gls also
refered )as Aeaérna@rné%ﬁ erWieg the Eﬂﬁ}d Bpag edlgeérarlt1Y(re(bqudet§mha@tllrrgﬁ teesmg the
mcm@ry céu ‘cutddnt sodBGeasts, sHEI BRI Ihedulabtors, uﬁdhemog@fhateergreétlﬂﬁlpa& athe
corres n n

rehalB]ilt{/ 5)f tlft atdﬁpJ) a“f"?\? rJ{qu ucedAreFuétga mﬁag?rg rm’itnﬁegofltmg]f)ry gewce
extraneous factors, such as noise, is significantly
reduced. Cbnventional menory_gel ection circuits,
however, considerably reduce the read margin for
sensing 35 nenory cell current during read operations
(in the present application, reduction of the read
margin is also referred to as read nargln Ioss )
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WO 2004/ 072982 PCT/ US2004/ 000498 Accordingly, there
exists a strong need in the art to overcone

waledodor®eri es of known nmenory sel ection circui PET/USIUI4/000498
to provide a nenory selection circuit and techni que
which results in reduced read margin loss in a fast
Accoadifbly, &€ bbﬁs%l 2Bt AELE fin tBLUE t6) @ef&&ﬁ@c[eﬁm&ﬁﬁﬁof Qﬂﬁ&l&ﬁehl&r}} Selection circuits

e G e Pt SR B o LN el PG i g e
awmﬁhemmwn¢empmwwmaddmes@e® and resolves the need in the

art for a selection circukipwigsh results in reduced

read mar |l oss in a fast and accurate manner durlngF

nerfbf gfeﬁelg YCRIpEF HTEHS 2 SACESHPHGOrerBiteBREIf aiefptions. The
1nverﬁtﬁﬂ9ﬁﬁte§§€§hhd resolREth&bEiG the @ﬂﬁ fo h Ee‘IbUtﬁdh chQflt whieB4ungin €ddlide@Rhd margin
loss 1 1n a Ifralrs)t amg1 'gecgurztéte éegnlrr%%r dﬁrynré Imgl cr) opserea 1008 %ci,corgtg% %%e éé)(gmqlegy gnbodlment
the S@@nen qirguitdprrsenging aemld iren tgyeed) enﬂeﬂu@el agetooly reed ppyagtrendmpidyes a sensing

circull @@ée{a,s:iconte@tet g saaemcetaxd 4 oea@eééton&mecte& 8 ?rogﬁdo Whee sxemplary
sel ector connects a first it |ine of arget cel

embqdgneg'y Bt Fraund A7IRF fPancse h Eisi et ofchsitrect &l FOee(tuaﬁi a’&ddPF‘rﬁé’&St“é cireuit
seleca)r Scﬁﬁdbﬁ d séabﬂd blt lifeof Bk taI@ﬁ:eIﬁ @ﬁl@@ﬁnsﬁ@&dcuﬁ rhé i'éﬁsn%&ﬁ&ht@@ector also

conn%chs Cﬂ%t dbbat llne o% a%r%p rfetgﬂl%flrcl:glr creﬁ % t1t1e Sglﬁ%lg c1rcu1t Tﬁe r?rct nf% n%n% celrc'shares the

Secoxgiémts},mn‘glﬂﬁhertermt tell. Fipb of the tsrget nel aghﬁ)eﬁnstnglngetnhg cslhepmpsset i@spective

gate REGHHHD g)nﬁa'ctted to a'@ﬁnﬁ% twta)rdt llﬁg ﬂl@&ngz%tnb&ﬁhénts tfr:cat&?et Qécll nﬁap Qlso store a first bit
target cell he first neighboring cel [ conprises

“dW%%B%@tlve gate term nal connected to a common word
li mecordn[g tS ﬂi’c)’fher&mmyﬁiﬁﬁcﬁment ke sdnaiiyRtuiGekdior 0@yiectlaSurth bit line of a

secoﬁcﬂ neltg é)rrmg ec)%ﬁ f% tl're sensm%ci;[;[c)ulf?l ] mgatPe re:{%loogganon In th'gscp%r%cﬂar rcJ,Igbodlment the

Secowekletdlomg celém ndse:ct:rs toghef figsy neighbéying cell andash@f:s the thigltgtdimel with the first

nelgtfl}@ﬂlr%QQp rAc&leﬁget!) lmoth& e&%laﬁ%ﬂ%b&gen@ kife Qéﬂéchon@ﬂgdurﬁgthgﬁgmpnses a
rea operatlon In this particular, embodinent, th

preclgtége Btﬁ;alt 5 tﬁmeﬂeftf,pgto &@thalgesmrébt} é}&@ﬁtpar{uallaf ﬂ'}é)thanlgtthe precharge circuit
selectv@toghdona |f1fn1gb1ae1l: bf aa]ﬂﬂl nStEhﬁbﬁ@ cbln® tiepictidrgb titcuk tiRRg Wk felld operation. The
third ne1ghbor|mrgsmtall is %ﬁac%n o r% tsec dﬁn%Jg!lbOfngg Cl?aon(la] Isl%r:]a.%s %:ha 'ifotunl} blh{nﬁ with the second
nmﬂ@@wwwﬂbes a 20 precharge circuit sel ector connected to

a mcﬁfch‘l%r ) ﬁloﬂ?lérre%rﬂptmy elnﬂocfuﬂén§ thid @f‘eeﬂa{gy Ltﬁ[ut ﬁﬂa&thﬁ'ﬁlmgmiects a sixth bit

prechar ge el ector connects a fif
et R e 168 BB G GBHTE LB e dh o gercnr
embdﬂin_ieﬁtuthé fodkth neigljbohﬁﬁ:e]ﬂ B adjacﬁxﬂ & thd thiaiheigHideng deMhdd@hares the fifth bit line with
the thgrg :nfg!c;r]tll%co)rrt Igrc]:ﬁla rAeccson%nhgeo 0 u(?r%gerﬁ‘tg) afy ﬁmtoocF mesn? ?r% rﬂ]?eﬁhgregle gilr']cglg sgaiegtgr connects
a severelh Rjtilve pi afiith cegtiboringcdice B prgehrige civet Chletlg thoaeadppatipn. In this particular
embc%[mgtdihgﬁm netgﬁﬂ%ﬁng%l@fé Q@ﬁcgﬁ tfthd f@t'tHhtneél%'ox@rfgtcgf antl H{a;epﬁg sixth bit line with
é%s a SIXth bit 25 line of a fourth nei ghboring
the 1 peighaerpg llnr echarge circuit during the read
op erakdigno anbthertekinplafyasibodirbdng the g@AdGelécke bdnnects hﬁSelghﬂtﬂiﬁlhe of a sixth
' : : o . N i
nelgl@gﬂllr%rggﬁé grg%g%gtjédgtt}i’ezea?lgéegﬁgrg IIItl t?hfs’ P%]rgc%\l;\\}; t boginﬁng tl%l:él?(% d1elglgoor1ng cell is
adjacetifhbenest nejl aedshires thefire bl iineghith dhedaest ¢vlr Obsrdmpyreg pfl advantages of the

preseRi TR oARAL bec&ﬁé%o&rr@@ﬁﬁi?%engﬂo kbt of or8iRhr® QUION tHe AR YRE fe Siewifs the
ne, o %h nei ghboring cell to the

ﬁﬂbﬁ?%%ﬁ%?ﬂ%“???%ﬁ??mﬁﬂ?T%ﬁgIW@“?ead operation. In this
particul ar BRI RSIDI DRIAGIINGEi ng cell is
ad
s ’5%91‘3Ettdtp‘?ﬁtia*éﬁstt%ﬁél’m’ﬂ8&%9”%%%%0%%@.tfﬁ%%?ﬁnﬁm@? p Do
seleclipn et ng t o anot her exenpl ary enbodlnent the ground
SelFReic0B dgMneRipShicaly-@tabtd Yikibct bdti) @es@hatad 2SPhi
nei ghboring cell to ground during the read operation.
In this particul ar enbodi nenty. the sixth nei ghboring
cell is adjacent to the target cell and shares the
first bit line with the target cell. Qther features
and advantages of the present invention will becone
mor e readlly apparent to t hose of ordlnary Skl|| |n

Y ' ~r- r 1 I
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Figure 113 depicts a sinplified Y-decoder or Y-select
pat h, designated as Y-Path. -2 WO 2004/072982
wEROAOE28D4/ 000498 Figure 2 depicts a circui t PCT/E§I0841000498
of a known nmenory circuit arrangenment achi eved by
anot her known selection circuit. Figure 3 depicts a
f upgtrt 0 BeplctshalcR@k dprag bR Ruein Ben®B1 @it a@ihgEihdh€ddhibved by another known
ecccor ing to one enbodi ment of the present invention.
selecdcidlr e 4 depicts a circuit diagramof a selection
ci Figut 8 dptstarfdictirgaltbyclodiegragrm @ shleatizmicirert a¢chiging toegegntbodiment of the
pmwhﬁ%@ﬁ%hon DETAI LED DESCRI PTI ON OF THE | NVENTI ON The
present invention is directed to a selection circuit
f oFisue ¢ depistse cevindiogram abacelenyiet dictitieording{e oneepbqdipiniRj the present
invesfl@SCri ption contains specific information pertaining
to the inple t ko ion. 10
One skilled FﬁB%ﬁg+§?Pgégééﬁ%Pgbugn%ng_ﬁﬁ@%%he pr esent
. i nUeantréseminmatiortiedieptprd te Areatvcténd cirqyit for p@pmte me¢rf fead epatations. The
follosfw%é’&.&ctnp% C&Q&ﬁlsﬁe'clﬁglnkdmﬁbnq&i{ﬁﬁﬁ%’to ki uﬁphé?nef?tﬁtﬁﬁ Sfthe present invention.

plication. Mreover, sone of the specific details of
ne skiigd in gy @i 1lspPogiias thabibt PresPr BERIY e tslrpéféa@n%? a pogper different from
that sﬁ@ﬂ’l@&ll@f @isdubed inﬁhé@l‘&sdn@d’[bphcl_ttbﬂ Mb@Wef) ginclonth fpecifly REBYVE the invention are

tT

not dlaglEsecli matdleronrc])t tgg smae t%e 1rn e%goconpanyl ng detai | ed
'on are nerely exenpl ary

e nﬁ@ﬁrmm & thﬁprqsmanphm@qntan@heir afmpayng gdtalledyeepyiptiop are directed to

meregteﬁﬁﬁﬂa@m%rﬁ%toﬁmp&v&m @5 ﬁﬁﬁﬁh brbRty] LS Ho@ R & 118 Blesent
Specifically describ present application

and
invenipreAr ot SPeeist 46%93%%1 tP? Tt ?P&%l%laowd {REet SPﬁf‘%‘é‘BWl‘h‘S“ated by the
presedtfdﬂaangg Sn the BestripBortBe Ellbya ﬂeﬁféndehﬁiﬂl b Mhde@ene p{r&cfuﬁf @neRson where a
progrﬁmmed sgn% is raprest:nt%cglve cl)}e {r)) i;brutr a{é1s A etras%dc s%pe\ése rlgpresexgﬁwe etra 1 %lt a&though the
presegirinvents sdlss fuiitbde fplSler ‘@@raégmv@mm&%ﬂoof a "1" bi t

al th A re 1 GeatuRd %ﬁ%@&anth@yﬁ%'p@&nf 1§ve§1!10§1@ %&9 dr @chlltrgst fd 91r16f description
use wth alternative conventi ons. Yustrate

of knpyerelarieR ciEghity Sataedrybectarmes B glgbrF%]sAe i alrdr%v §ﬁfF‘i“6$af“Bt9° Figure 1A,
there\ih&yov@lfa cB@ittdlag@h of @ovor mﬁﬁor}dﬁ&ﬁtf akrpltgbrmﬁt 102 @chﬁbﬁ/edlﬂy @idWn selection circuit

102. nown mem%?y&?rl:l&t%lrjrlar r% d’XEél ﬁ)& érr%y onde go afportlolt‘n o %rd/cdevxce R the particular

arrangdlrentehqw irstfigwnl Aq bitlinee Uh6tandjh2élgp atml@fed mvmtrmmntacts by selection

circuft hdZQﬁlé ﬁlanﬁgr s@&g§£5§§3§n6$g9 c@lcctymﬁy ﬁg d@%n Wé%ry?c@ﬂl ﬁgt |S@1@ct10n circuit
circuit 102. Known menory circuit arrangenen

102 wpg@gmo%ctgnspw? 5 o(Bfraté?n %W%/ma’%){ @B 105| 1ﬁtotbﬁ%erformed for
examplar Ad sﬁbﬂnﬂﬁ Figat namgeﬁﬁ@enu 1s$l§tﬁi‘gnﬁed 43 a Fdrghlt 16 lihd\(dedipnited ‘DN @Figure 1A)

by se%:ghon 01fcu1t %‘ﬁ]bﬁ %cgn%ec in ? ]%g sgn%nc <:1F081|tJ iétortﬁéo Q q/P?lE%H lg&n%ﬁﬁﬁe 116 is

manner S 0 sen
confgndon § “sowbel b e nienated 05"y Eipine by orrestrobop csei102p8ouphng node 117 to

ground@ 68 Glob@y-Bitk fodh.ty-Bansh0é: APMceSTBRN b&ﬁecﬁ&ﬁ%ﬁ‘ bit lines 116 and 121,

connecti ons when a read oper at i on invol vi n
respegGPI, 1 5 SropEES 0L TV P TR B SR e g 15hes shovn
in F1@teg[Bl‘ ®igilsd, 1B et ai sﬁl@hﬂe’ﬂl YidscoewNdri“Yueletlpadts’ rafertad na@dimply 43iY-Path”
166. In Ig%ure( ﬁf?d%ﬁ]lq%g grovn:r? é % onnec 10%% dtxevee%'%%de 1?9/ ané ﬁédlgggé tgLIngh resistor 173,
transy @017 nesbisg oV e 106 GHSIOrBR, 2 rfesistor 664 when gramsisiory T lds7 and 164

are a@%§at@i e .S Q?’rpﬁ%dmg |a<§t1veititoﬁ‘ 8orkl %Srésg@a‘k%gtes o trars#tofs| Ijl_glu:;i& akd64. Resistors
ctiron Clrcul u n 0
173, b TS STt e Ak pea o e 8h Ena 1660

es Cafphiisgwithoefret iodtgref 1A bifdints Ui m@d 5146 mmohg 1A maBive a pattern-
depe{)d%r%t Bﬁff Iol g¥ %lécy t}ll‘é){l nglglgb&léﬂ&tn—beﬂgrg %éhg e%%atélag'%g Igﬁglgna&@ I"‘WL’f R gure 1A) is
connegfed \mhe gais (Fnigel Pérr@@ry Fil ;éﬂiraed ig E;ﬂta@m etigatepmagionisel fq5e When memory
cell 10¥ sd@E Q6 the afidunt of 0Bt €F drBAtH) memé:§ QI 108 BhdibAes He MPtbgtandSed” or

"Y-Path" 166. In Figure 1B, Y-Path 166 provides a

connecti on between node 119 and node 118 through

resistor 173, transistor 171, resistor 169,

transistor 167, resistor 168, and transistor 164, when

transistors 171, 167 and 164 are activated, e.g., by

prOV|d|ng actlvatlon S|gnals to respective gates of

o s o, s A — A PN — o -~ " . ~ - A =~ A SN
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dependant path to ground through nei ghboring nmenory

cells. Word line 125 (designated "W." in Figure 1A) is
w@ometoer to the gate term nal of nenory cel | PADESZNH000498

is utilized to activate nenory cell 105. Wien nenory

cell 105 is activated, the anmount of current 110 drawn
erasbfy smnmmmsg lcd11 106 5in it htegant ea&n;ndaﬁembpdnmgﬁ aﬂm@ry @l 1053 Y¥grammed”
(i.e. rﬁ%resentmg a% %S%t) /Ulfsrrﬁer(?t? tfgl'){ g(g)rg g lgsrs] t1 %é(,e n.pefwnb merrrTl%reS 8‘]391[‘}8?1 tConversely if
memprfy cwﬂelm)rsycr@ed |G.e1@Byesenting p?lo Gitamingoetrreng, ifor examplegreaseivni2f gA, is
drawflby Hemo¥ ded 1052 | ow current, for exanple less 10 A is

drawn by nenory cell 105. Conversely, if nmenory cell

105Vifhdhe Cétplg“élét&'estfqhshéd asrs%xinétsl“égﬂrq ]ﬁ\gbyéeleoﬂon quqcntil) l’OZ,éeqs'iin@ﬁrcuit 160
sense duirfe@ 180 mfa@z[tteﬁfftm&&alg En@lﬂ&r? telllchiasnt 120 thAvugh Bemodly @IMIOSD YIowever
severnlﬁ({‘fgvacks ar?:assomated Yi\ g\g conﬁ%ura% 0. %p (S(%El}hé) I’v]v en%%t?%r?/l c!:l?ﬂ)g IS ga programmed

i"on crr¥<cui
cell (eqrtemgndmglcﬁeo“o @éd@é&ecmemelﬁﬁ fra® @odp H23demade 143mpy be @rawn when
nelglﬁmrlﬂeﬁb@ cAIBRPAN aft ﬁ:! Ilelgﬁwlﬁ§&tls k;LfleentM%Qﬂ f%t n défou‘ﬁ@ Lrla erased cells

. However sever al awbacks are associ a
<°°rrf8ﬁ?r§m& vt - a%lf%ﬁothqzawené@&aﬂﬁqeéor lefencuprEtd -y Epipnt qunt that could
be pl‘eﬁnt&or RO za6MES the 6 111'165 fo£ mem&;s&nMuaﬁ@ oh €he @ight Gide &flntehlory cell 155 in

Flgurgqg gga\i%)%slél(gurer?cgtcu%% 130 dgtcrzgtegﬁﬁsensugg cF?uQL]}E(gWﬁ be t%e 11m (% fnemory cell
currenigli1 @) brid daakaggcucrent I1 %, tf@tmelez mlmnmeyt 1@ puid rql%ngahﬂie@lmtmthurmg the read

operﬁ%ﬁwfeﬁ ﬁﬁﬁg%r 9&1' 1b§1s lgrogr%gﬁlé‘d%%lp O&dﬂeé@ﬁbeﬁ Doe, reliucng'tﬁlg read%lla]c-‘é?n during a
anot her ential source for |eakage current 135 is

mempry 534 pREfItiongefures e reliphality fdhsirerd opsEMtit esent f or char gi ng
SO m:efe@ﬁlg teRero Bllgﬁre b m&sS sth\K/n HERB oGl rhifserSdnt 208 h@tbvaricdoligng to
another lglown seieguon cucm%gmi F1 1&19'1? ne 2%1 oé mbmgu Ee% Zﬁﬁis coA%'gured ats a “drain” bit
uence, curren gengi ng Ci
line @@&nwdl 12 b@g&lﬁ@) ‘swnlﬁmn m;moy br:einhectlrxgupde@m to pen@ingginguit 260 through

Y- Palth%g@gﬁ lifeié R %nﬁg&é'a, e @fsfo@rsé 'b}{ ﬁﬁexda;@ﬁa&a ARG ncx:Flgﬂr@@)tby 13Qtion circuit

and red UCI?‘M% he read mar duri Qvg
202 ik AR P o PHb80hes VA TR G in Figue 2 i
connékﬁeddﬁtﬁé:g’ateb@dmﬂ boM@nory @1 pasi aﬂ<g1s tufliz&d tb aﬁdatdli’ﬁd’ngnlr}rbelﬂ ROsL Mglelamemory
cell %)E is ac 1vate glg gr?(gl tooQ & at I ?er aw n é/(r:nﬁerzlg)(rt rc]% zrog nd1cak?es L Xr{)ﬁammed or

“erase&’ Sghevﬁmememdgﬂoél reuit arr angenent 200 ach| eved
aC %Qﬁ ikt m@r@%&ﬁﬂoo kﬁmi‘ﬁ@%ﬁ et 1%%1509 &110255 & Héntﬁg&éh%s a {Jx@charge bit

bi t el |
e s gl F 58 R 2) ST QA T 00 P et BB AR Baresyyes i 250
through YuPat 2. Biylins 3 16t loming Tint Gibki Have?d)ﬁttﬁyde@aﬂﬁﬁp‘dth ta gro['mmldl&ough
neing%lgrmé H%Tér?’ I’Jc]esﬂs gt(g)%a?h 5655} tgllt %@960%511{ boel’rI rese,nteg E¥ I{E’at%qgéb as shown in Figure 1B
and degieibddgbre- ed "S" in Figure 2) by sel ection CI r cuit 20

20 ) cte ugpRedd, i ore akage
& @é’z\;t\gr@dé@él ’Ic ﬂgbﬂgﬁg@%isSI fpf cﬁlp%%%@légé i COUBR 10l Bakag

6a. u
C“’ffeebffﬂ%ﬂﬁ’?ee?&3 ogotatd ﬂ%ﬁ“énefn%rly Fﬁ”r?zg? 18 Gﬁ’roﬁréﬁﬁ‘f‘cve]& gf”lres%%m%tﬁd 07 bit) and
neiglibsringturiebry edl A50is at érhseditel (dOBREPINYing ©lal“1 20D . FoV¥xemplergreiayge circuit 280
{ . rent .
may rgjnhe agl(l)o%e b a@&%a&%@g&qghecsglﬁ% lg%?%g;ag %év(l)%?l gt r}]ﬁ%&ﬁ%}%e%&‘@@cun 260.
While @wﬂx@@a p@bmwhfwﬁ atppdeEfS meyeielp 1P leakage erppms frgm @pde @y tp node 243
wherPthdnRRQEINRA tis a2t ramtled céll'(é&ﬁes%&ﬂim@fo e tgtlﬂﬁﬂﬁlelglﬁ)lo}mggéﬁoﬂerll 255 is an

desi gnated " P"

eras) el toE e B0 D R i 22 i mg T4 S S S f g when

mempvy del 224 3 at ﬁaspnt el rarrgponding ©Wi“t” t2BLhd ntlghbomrg ImeMerPatll P55 is an erased cell
(corrgsggsﬂdmg %' t“1’l 3115] eTh% g’e]asoln%s thaft J)\/ﬁéﬂ'ﬁkﬁ&é ce‘fﬁri ergl@c}/c%ll q% mory cell current 210

t er n- dependant  pat groun nel

acts tﬁéﬁ;ﬁqa@;a thegrpliage supplipd gt Hoc@@%t}qopﬁhgu@a@ 2@@5 CAS@aeﬁulb §1e d1fference n voltage
betwbed A6 R8T Une 6odd ¥23 %t diawlibftagd Sure k@8N fréninddb 943rt@ndaB223ak6kgh erased
descri bed above. Node 243 connected to bit line 241 is
supplied a precharge voltage.4.n an effort to reduce
| eakage 30 current from node 223 to node 243 when
menory cell 205 is a programred cell (corresponding to
a "0" bit) and neighboring menory cell 255 is an
erased ceII (correspondlng to a "1" bit). For exanple,

PN I o, I N AN o
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35 erased cell (corresponding to a "1" bit), |eakage

current 235 from node 243 to node 223 may occur when
woreomy298el | 205 is an erased cell (correspondP@mUSIHOH000498

"1" bit) and nei ghboring nenory cell 255 is an erased

cell (corresponding to a "1" bit). The reason is that
memWSl edN 23BN ks BR) sknsi® BirchiS 26BvilCleis C@refi@Bd corrBIPHAAMLY tcﬁ@d difference

betwee8 glgm%r% ge cweg%h %;@tl(%g{jgg gl%%%%% K@ectéve lé%dgttqr?g CE%J%EHO %vglenantlemory cell
205 iglprf frapedenlt and ithareloedusigethe ret megmndunioglemédhdy eaidparade 29Binted out
8¢daSeid Qe and: s bAoA o 8.2t of @ ion.
VG35 g&c‘;ﬂé’ R ERKARE ol ’Erooj%%ﬁ%%%%% US2004/ 0%1849 eration
me ﬁﬁﬁesymg:)é}vq to Biguye 3 |tlﬁret1sfﬁhgw1baaf§1é:tlorglé3[1f§]< ﬁl@gr@p Pfselecpiomaiyopit 302 according
to on%rhﬂodﬁﬁﬂ%ﬁth@pfés&& venddd) AGQEEEBORYAGH, Ehgecﬁdia clrtu@ 308 dstasilseB &@mory

current. 210 a d.le e curr
cucug é%ang fltgg(?o &%ﬁp )fl%i’né 8) lf' Jﬁlon % nll,eglﬁrty q§v§6, W c%gesults IlPD I'CCEICCCI r?afl margin
loss i@ Brsti agd @puree myed duel lmemorod repdhepentions.r'Bd msenign\tBirt@n rseadble for use with
memgfg EQI‘S @a Mdf @tgrn% t»U@BM%uE gal@ft %ﬁﬂ ‘ r@ﬂ‘ b1t°‘§s 1ﬂlglr'ﬂédqgth9b'rgsent

ove, reducin I's read margin during menory read
exem@b@re&??dwnf éraag%?,ﬂ ©RErEEn 2B 9riaf Y vdile thﬁ@ghf kg represent a “0” or a “1”
indefRfRAtRF ihORft bin IRAfRE, iieHeksdAOMiehion iy 0 Eiftakle fof RE N dilfer §P6WFmemory
cells, sucfh agt E)segtgr?l oxtlll 9%15 e%ét £ee>lcm qf selection circuit 302

‘acc TS OAE % Aent of the present invention.

As Sde%telr ¢nlg@d30h eQTEprises a spestng@trcmmelc;tor 8t 4 pr@B@ et rtsblectdn 867, and a

grout BB 36:LHor ﬁ}é{z‘dng%rﬁl@éﬁ% RRRhsing QchuE 9%d ﬁ%&g@dn@ﬁt 380 arfd ground 365,
portion of ‘a menor evice, which results in reduced

respertivaly- AEFIRE Frou SS‘%%‘)T%W Breqhargs cingpitselaeter 3p A pdl SFRYARSIeCBR AR prapprise

cucuﬂi@lmrestab[lﬁlﬂ@ tkﬁlaﬁihél:tld)r@ ﬂé‘scan(hl&:reﬁH, efReny cdn{pﬁ&ﬁﬁitdhrde\h&s such as transistors

contrf)lll'led‘i) column de%)dltn%l%glc no Sh(%\{l[E qﬂ% e¥amgl% dJEach Q%D%Eﬁl tlgo EE&E as s%own in

Figure B Iambctescabeédtelp\m canherepreegetity Yrbutiehbe nsgﬁhwryn Epboth e mscrlbed above.

Th @n llh tlcplhltemGMn&lﬁsﬂ&ﬁﬁﬁﬁtgur§3 sgectlprr cu@uu 31)2 es%lllslu% cgrrﬂgctlons for
it can represent a "0"

depend
mem?fﬁ é“‘l“lé?‘fanﬁﬁniem 3N adjpogpy “15?1%@ é‘ﬁ‘f‘ 3(?1n§Pén’t5? o3& é?osaﬁd 392 along
the s&nél vioedalne SiSQHesigﬁeﬁad\ﬂWLh in@igaR3). tThp ecsln@ﬁon@rwmey in Fogatel 3%id described

here%arf: estat%ﬁshe 81 sglecﬁcgrio cgrg,g%og ﬂw% a reag %pelgillon 11vo viné ]ie% b1t ‘?é‘za C{%emory cell 305 is

to beperfaamtdo AltBHdh noadepnrlét;iﬁlanegeo m¢sprwbrtv1t$elseclmaple@l@tvmrcamm aggement (not

showgfcgﬁlﬂa‘jesQﬁistﬁﬁ gnQAEcoi?dgl%e (Vﬁ'ﬂ thpé{gs\éﬁt%vgﬂoﬁ\glﬁﬂ Qﬁagld %ﬁ&n@nvelvm right bit 384
circuit arge circuit 380 and IW%rou é

of m%n@sv Ceu & i %Q‘i)%@éff“in\‘?%l 19 the BEHFE] aﬁ@}w%tiof‘ @R§mery $8 302108 pMhigipyread operation
is to w;eﬁdsralecg e aEb fe@attbd to 8 ‘@edenrell’ Sahile e fleriliPdsn d01S BISCED T2, 390 and 392
adj acerﬁ%o me ce Cisl arls%yl eErrr X fagg n% baortl)n Ic II“’ ng t he
! nnec ans escr % §° KéF Ao and e conprise switch
d e\;h 0PIy %@Wwemww4 sslmplscm@bﬁw P@llﬁgté@ bl inecdb et “source” bit line
(desi E@dS nlgFlél.QQSl) bf r(mgﬁ&y o%ﬁ‘gtwn)fhus,f &Jun@@@ﬁ&pxl 3%2 cogﬁ&rhoc\{e ﬁ@ﬁot‘ground 365
6a throu as_shown gur.e nd descri bed

trong} St A6 g@ﬂfwap'?l@g% Abed n%%}lbormsvglfrﬁorwé S0 G s soue bi

line Hyi ggiuﬁcf}sellﬂoraﬁzi(ndﬁ&@ edliBedshalaohidine B 16 with enefpary Ed11C30$)aI' hus, ground selector
362 c:oﬁ%%i)clg%ﬁge té) g{é’g‘\}l]@g% {Puou%]hgiu Fz&h ?6‘5635%168%% c@cﬂxt 962 LHgEresabci)t%ine 321 as the
“draip’f itding elasgyptedS T in Figure fl piopmej calt &at Aneermgly seléing gircgiselector 364

conn&:@%d%g) to m3deG20 Woagh &895911 ﬂi@&j vvﬁ&gseﬂsjlr%r&gcultt?:glﬁs SARB IR MEde 320. Word

ne
ine G5 iree ﬁte&ﬁ%t%a@gﬁ S of We‘?—‘i%?ﬂl b petsg el 05 g
a me@ore reed dabations Mrettle ﬂogsers e:lamplb ivéien Béntogyudell 3BG2actvared, tige ameat of current 310

drawf) e,e%aﬁdr}%? basv el dc\see awﬁln% toﬁ s QP stgﬁsgs? Lex bl ?éz of %Qéor;, S11 305,

orne escri
pr é@e@ové:elb}Sé‘yqng}sbors @ergqrmell 395 ang phares hidie 83 lrvetlh |rqemory cell 305 at node 323.

Acc@tlih@id @R FREdnt iGvion, bRHEYEAX of&ﬂtﬁno@ﬁ:eﬂ? ﬁS@Moh@hﬁ@l ad al¥rain bit line by sensing
accordance with the present invention when a read
operation involving right bits.384 25 of nmenory cel
305 is to be perforned. In the present application,
menory cell 305, on which a read operation i's to be
performed, is also referred to as a "target cel
mhlle each nmenory ceII 301 355 370 372, 390 and 392

- a ~NAr—- " o o Y a o
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“drain” bit line (designated "D' in Figure 3) of
menory cell 305. Accordingly, sensing circuit selector
w@aeb4/0z98nect s node 323 to node 320 t hrough Y-REL/S2004/000498
366c, where sensing circuit 360 is connected at node
320. Word 35 line 325 is connected to the gate
circult @Ieﬁﬂomlél Wbre BRBBENy, G:Ehd mod MR cdddetargSmdat 300] sg@Blg tifuit selector 364 connects

R RN LT O ——
confi®@&l a5 g draio bit inget @dine 841ebeingpemécted fo ody 32811¢ al@]:ﬁhﬁgdpcbma digip bit line and
is thvﬂ@(!mgc%d &%kdsmg %Bllt %Iﬂﬁafgﬁﬁ PE!H §66dp fnqgar ?rgyﬁ bltq{ne 3ﬁ ?%(HF I Memory

tatus of t 382 of nenory
cell 3§%5 corbipefrs A drambitlipeby sepipg st salﬁfdoréPﬂatrYégmBWg quﬁ 39@@ line 351 to
node8bd throﬁ@m]!’a‘m %64, |Sm3915t 13k 311@61316(3@3@ nod&SHG dahﬁ&reﬂ ﬁk atdhaﬂl b1t line, bit

sent inventi
line %&%fnp@ﬁprée te tg n é)eg?% isR s%i:qnp igured as abiganégﬁ S%s c%ected to sensing
circui? G@4HrOuER YS2thPREAY. US2004/ 000498 circuit sel ector 364.
Mo %9 ccﬁlﬁg&fng i)lglﬁ'leé 1 aﬁcﬂ%S [rgs%({ltYongll 5&1&# it 164 1@[111 (;IFHICUIS&QIQH ement 300,
sensing circult selector 364 connects node %
total pyriged 33%more greyeelirepiEynte MPBATYT! YurroBl O Beigied Siﬂhleféblb%g? St memory cel

305, hﬂdfﬁlﬁls the kaCADHS Q)Esﬁﬁs@rﬂhcﬁﬁﬁ?l Rdwd) Ths foneand degipte 1lﬁ1§ra&s these features of
41, bei connected t

the m\-)y%on V‘glerélle}é kl?%%ﬁ)? ?ealtﬁryec&ﬁ 303 1$dn (ﬂaged I]?g 600{respcin§18g tg ﬁ‘ bntgang neighbor
membriy oedls 8PrndE0ed etasedsel Gongpaiingiai“t” 3O 0ledkhgeourgint 385 Pgtugh neighbor
mem(%? gégl] 3|5$ g%%g%@ eﬁlﬁ%n%ymelh I3?&3 Lﬂdneqka:éégungltt 3§‘7eth19\|i‘gﬂ%lgﬂﬁ§1%ry cell 370

I's “conf gure as a drain bit line

: . by
is largebrrgpirpient o curtFnt 338 eTheh foy7edsgign Puedihiie diq hljaaerdarabss gpd 337 is
substitibilyl rbdd@redihed QrrenN8A36s ad@4 1d dﬂfrﬁiﬂ@'ﬂ) t%uﬁﬂhefboﬁrﬁﬁﬁn ofSiolC383 and node
320. g#lrgxeﬂn% & fu%i%n Rgéjls 6(%(:& tg gur}egt 32%;2 ?o 3 éx?rﬁentsﬁg glh reelct:)? alpfnszg'fci%%r leakage
curre8207. As reshls dotd owfenta? exihgamsed bwl seading Cbctut 3pQ i @erpgiebe fogurrent 310 drawn
bym&gy§“ﬁg&pected to sensing circuit 360 through Y-Path
By configuring bit lines 341 and 351 as .

ad EPT Tegpnery oftherlepkape cygtent throygh this iteﬁhqaﬂélﬁﬁs%}ts & arstgwﬁfantly reduced read margin
loss Wieh ?dﬂg@ﬂlﬂd’btate?lﬁ 1t bit 3@ df By &UBOE Wsind B cliBplary adf@éhbeﬂihﬁéﬁy’ value of
15 u,i& éF;{pg%sn{é}n%rg sellqur %/?é%@ r13 abg g? [ EAn %g ]rhgmc?‘rgg ?1%853 is fnherasec{ celé leakage current
335 tranghimembiysel 358 189plgwnﬁat@3a€nlm yndrledage edrent BREthfopdhl ngpmorygell 370 is 1 pA.
In th‘?s%§£ rc'uﬁ)énk £ cbxjrésﬂ)ﬁﬁs;t@ﬁn%r}t J@HE %ﬁreflt%% Iﬂﬁl%sieagge c&n%% 335 and 1s about 15 pA.

I nventi on. [l 305
Curight EeaesPIndy '€ Grrea'sT b e HEert %;”8aCurfint £ ‘t")“ldé’ﬁ abOerﬁ Ptfh*’ﬂ% pument 338 i
appré¥aialyl |6 hx{d&m{s 5L5reﬁtr$d3 B 13 agrexinasBth e Thss, total current 332 detected by

senslﬁ:]cuc L 6%8 wou E(%resipond I’%% %%rrenttjﬁ) (H u/%g@agmeﬁggggluk) an§ would be

rougn neig
apprexgjuatelyed 1 @witand is varyielpse mcu@®83 10drwn bselaﬂkbtg?& @tmqﬂ@m cel33)P. The magnitude
of angf Q(Idgfé@ leﬂﬁkm% thfgﬁgmfei%h&ﬁlllgl_rm%zgr cg-lﬁ é &, cllx%gﬁb )hrough memory cell 372,

eCIUI val ent "to current reduction
s vep AL AT CY) TmbAGEmt PR Sterelfic R paqnal leakage crrent

has 1&k166h aiipladt ah {o;al CR e IR e BithHa Cenfigititior BtabBBAl tiySeladahatctit302, total

curreg%& g cte? Ey sensmlg cgcmtggbew \cl: ?ync %tto ch?rﬁantgiEO ?gby%zlﬂ?’blta?’rgg ofgpgeg]%ry cell 305

e, curren current
due tp gonfpgrsptiop fnr feekige ABSts BhHeand b4 Teesidivion shadpsivel thagmafginglf agpeoximately 5

pA abdie fh@%ergﬂg’gcurréi‘@otajﬁxgwﬂwde& Ot al current 332 being
sensed by senS|ng circuit close to current

3 SR g B JEEch PeoRTE: i3t PR CURAP B el 96 e

398 &fa&iﬁag eelle T2, B90tand 390 oresgdrtitelyi & “brechingd  (itdinds €desifra®d (M ieFigure 3). As

such Iﬁé’e” Bf A e'?%# Yo7 a%@&%?o‘t’ed :508‘%% rrg%f‘gr%& ﬁ%hv\gg@]s%ﬁé%gggmd 366h

respactivslyéX piepiige gﬂrcwéﬁ@?t@rrﬁéé Buray efﬂxalvxéef precheize diBuin3S0gygpyeRipa voltage
to nddBIIDE, YoLRk Bo7GHAbb@Me sadeQevkiSs ARQHvidddlat Hae BABRRYoWER YOFah 366e by sensing

cell 305 is an erased cell, |eakage current 335

t hrough nenory cell 355 is approximately 6 A, and

| eakage current 337 through nenory cell 370 is 1 A

In this case, current 330 corresponds to nenory cel

current 310 m nus | eakage current 335 and is about 15

A 25 Current 333 corresponds to current 393 plus

P e N~ - I
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has | ess of an inpact on total current 332. Due to the
configuration established by selection circuit 302,
w0 od0al072982r rent 332 det ected by sensing circui PCBES2004000498
very close to current 310 drawn by left bit 382 of
menory cell 305 due to conpensation for |eakage
chmﬂBﬁﬂentS 335 and 337. In addition, the desired read

gﬁﬁv?lehﬁ is co fa @.El{lgnxlhggrte&%e Vo Ot e%éa\ at ggio sc’g gﬁ'@ﬁ 'ﬁnldgg? Hreduce leakage
currgni3@ ﬂeq*qlglemqn@r ﬂe@] Bil2di. Q% Jfropmedst3a¥ geodsidy @upaticdelyerditoeft 36382 of memory
cell ﬂﬁ 'ilsfa| pggfaﬁlﬁﬁe(p&@ (cdrfefb%ﬁ'dn;ﬂor?a 03 91@ a@tﬂ%en gﬁ%ﬁor?éell '3%6 )ﬁl ﬁs%lm gﬁbormg cells

0 and 392, respectively, "precharge
betwr:qnﬁrggloref a%]ﬁ76 ﬁlgtgg)&nd 3 crasel cpﬁlsdfﬂrréspgx)dmg A1 Wiy hnd/qr] Ua@éeakage current
33913 Zﬁwn fﬁﬁ)ﬁghaﬁbﬁof}gal 3572 duetO eIt e@reht@hapdotid BapgRnt Gor rc%ntg some of the bit
hnes%g/r mre):morg ﬁéﬁg pltu%écf) on the! r{gﬁ s%f bf 3e§n%9/§%l;§$2 glGPG%u\ée J ?.Te g%%%%ﬁ% %9 is reduced

arge circul
becapse b bravidies addivianglipreclBgn vmlatges suthpiight saievbrlotiaijé i.et, @ ndpela85 and 397,

node%?@rs mgﬂld%alg?q’eﬁsga?féct%% g%%‘l;bgrbcjgpﬁﬁ ¢mallsﬁ1‘ét%!éne%§paglgﬁ%? rl’i%lt s_ic%: of node

397. ey Beioihs thaesEss e POIBA KO BOHBB e 89lRes F 1od5 B0, Topyersroumd path
and/dr lkRieat@ifenpathad thomght fide@f wdemasg@ n\mJ 3t7eag ebess dflectf¥R @R ground path

and/%%r?rgﬁgt%ére% th%o tZe I?%h?%&ify ordee C\% te}go g& {?se 0 Ehe voé‘{t ege at node

353, gﬂgyus cpraant 338 y,| sgmﬁganﬂﬁre@ce}deﬂ"husbptgl cE8Rt 33,@ dmw@ by sensgrglcireuit 360 is
very 31@@ td ﬁenﬁ)ry&%ﬁ’ %@mmrﬁ 5&&1@1&9 E1304) glh&l:geaké%e @meQ 3394 Er)satly reduced.

when nenory cel |tS nE|g Orln
Asa Ses‘ﬂ%%édrfﬂ‘ﬁ%ﬁlﬁfsys %@flr reé“fzd i3 ﬁalergke&em HHeiF TR 3™ merécrrr gell 305isa
progfatiBiEd S ﬁlfﬁﬂdsétgntt &¥en' When idighBJring ABxAdrOEel 1856 B7D,8aK YR and 392 are erased

cellsC lAE:co?cp né I‘Yf com anson th c%rﬁ,nt 3551%%?1% Barﬂg?ence c}{rren Jn t sf"l)’ownhcalrﬁI g? r:z]lagde with greater

or c
accug@m;d @ﬁabthltveiubmgta regdjopraaiof mvolwmriﬁrlyt 3@%1)11 memeiyteelb108d on
t h @\s 'ﬂlugﬁted §1| t@%x&fpla%iﬁ%d&m&@&ﬂﬁg&%% th@coh:ﬁggﬂflﬁl B add SR BRYEN” bit

ent edu because by pro
s e P AT aﬁ? e PEr RS %@W@ﬁfﬂsg%@d §70: reduces the read
marghﬂ(ihe wieABeft bit.362 of n@inorf odlES®S BQE)er&ijblB&a wherﬁﬁiiﬁ:oﬁﬂ@nénﬁ)ry cells are
eraseﬁ cgln Ige @ngnkl%/ zlt1§? g‘f a@{ o% L gr?ﬁl'lekl)r e’ E? rQu 1‘2 111?6 E% %ré 98, for the

transi ént curren Sitde
neiglyoring mepporg tells @te;» mf«'fh@ry vk 3208 aralt39h odecss @%acbmzdg@ws velert left bit 382

of ménQ) fi 8®is ;Iﬂ?@gré{rﬂ{eh 88 Gndlheh bézgm&ﬁ&WehmZ g9@ 'a‘rﬂ‘%ﬁﬁé Based cells.
/.or trqg5|ent current at tot er|%t si d

Ho“ﬁ\ée& an oot}ga?em fhﬂl&lgs cﬁ 88 @regey%m\fegtloln,é%esnug?q g%afl HorB]y drtaﬁxe b1t lines, additional
“preayargel ol lia brdd/or aidlibt “sbur@n Bit Brfat m@wé Befdated matdardb@e t;vhlf:‘a part1cu1ar desired
acculraég/g& glsﬂ\lllg t, erd agcgg%%e%? For %@%{SIQ% samc{ ?] ri)o&iun(e:nﬁsr sensu%g cg%t seqector 364 may
configyrgypril qne @ﬂdtﬂpsal deadi(; & dine, Fnid preschatgp ieshit elgptoici6l maB@nfigure only two

“preiR L Gt Bfbs. l:x.‘)(n HENSh RAd, GhdidAh tdraiBObid 1Bes aH@‘FpYecﬁalrﬁesﬁt 1r®s may be added for
curren 0 drawn bé menory ce

nenor
oty Sk %@S%ﬁﬁ?@ﬁ?ﬁlgigwf PSR Pt Slpgimigaiges
r e Refetripg tdweo Figae4, nt@regs sthoxhﬂ&ﬁcdltshagfaﬁa;f | Sjéleéted ti€caid 402rccording to one
embddll n‘eh&%? thggl' selt@ven Y}geis%e cﬁge'& hQJﬂB sé%%g C rcult s%\l/)\ﬁsgelslcon%gc%ons fora
1S a grarmeél or an erase % % en
portigpedt @]FFB‘HY flavige #R9iing meapyy sead gBratigrigyolviyg @em@g o1l 49h Tt @@sent
exemPlafy eRbRTRE: is ﬁlﬁalbhef?or u@&»@i&rn@knelglcéd}s c mﬁﬂoﬁl%l}w@ﬂlnﬁy%ﬁ &Meft” bit and 2
« rerer e curr 0 can pe
r1gh§%§ as glai %Pﬁgtpg:rsent X %Woiﬁlglt rﬂ]eﬂeétg)ﬂtlc?rt ﬁpr?‘fﬁﬂ’t p n(b ona “1” while
the riglg &iti cap pepreseint 010” orrav'dl mdep@dénecﬁftthebafttbltSHQW@ér thepresent invaitibn is also
sultal;)lQ@r usb it (1tljxe¥l @Eers o rrrgno&‘ﬂcﬁ;'&cfﬁﬁ ?H(Q% J%Mg o%gq%ﬁilklggl@ Yor g)taglple

ure 3, configuration o drain

2 o ernﬁrééemé 4930 combrﬂses 3 quppbag omemogyfellsgdthough ey 4ortiph iscenigizg and
descritedieidin 6:rdvRty. Mor€lparticlRIKD Ym& L5403 205 a85] 43Y 972, £RUAKCMS are

the read margin |oss when left bit 382 of nmenory cel

305 is an erased bit, and when nei ghboring nenory

cells are erased cells. Yet, the configuration of

addi tional "precharge" bit lines, e.g., bit lines 375,

396 and 398, for the neighboring nenory cells, e.g.,

nmemory ceIIs 372 390 and 392 reduces t he read mar gi n

o . PN Y - o ~NAr—- "
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"precharge” bit lines. On the other hand, additional
“drain"” bit lines and "precharge" bit |ines may be
w@odae7f982 30 greater accuracy at the expensePOf/US2004/000498
addi ti onal power consunption and access speed in other
enbodi nents. Referring nowto Figure 4, there is
idensfiea Vmadjicdﬁi the@ndtyl celthioB@itastBcR f09an HEhIREdehiodU00] TGl pﬁrué@a@ embodiment

nbodi t f t i nventi on.
R L T T e
capaple pfstering on €2) bits althougpory 4 portion bf daeriorls408 evhaye. TAOE edbbiditnigock of

memBB 0% 46@@Qap9@eecrf§tgﬂu@rglxiyrfe/&k6\45 fig. menory cell 405. The
present exenplary enbodinment Is suitable for use with

me b AOreasr Vgthéfzf@%n@nofmgt BPstifg iichtr 0B eypkFshessopngctiops for data block
409 tolagénking ddichit @ Wbde4680 a ﬁr'bcgﬁlﬁe cirdhif via e 48b|atkSio rgfﬁlﬁfh@ Nint3Qarticular

emb(?dﬁmen? Jégwtf: %'br"é‘ﬁ selectlon. Cf;cul Vﬁﬁ f:sta-gpi%ﬁs & plarrha%lr 0061? %ur@g?‘for data block 409
wheq @p@@s@ﬁmn bevelgis ok bigds2 of mamyeple4fd évib baferformed. | ef t bi t .

HoOVR iR ik 19 le ?efe@tmn cﬂréﬁ}f @(@téo%uﬂesc'mﬁlng'@zl 0§Mé1£<§§)éeﬁ 4DLLs a “drain’ bit
use Mﬁth ot menory cells, such as’ those

line esmiteg oM Fygu’aﬂ 4 FrH@rt éﬂ%‘ilé of “Fe&}"ryéi‘(lé‘f% PEA “SOEATDPiYling dprigngted “S” in
Figue@Q Bidhip 11458 SerBorn¢LINEY is ﬁlio OB as@ouSe” bﬁ:'hﬁehzﬁ WIgRvn @ eidtare 4.
Sele%irplg ke 1% 2 I@g&er%grgllgltlreseodt line 4?11 op rgesm%r 1?95& bit 4]6?[45[1 4)6%16m0ry cell 470 as

“draigtlgit 11n.qs7 @ele@@cucmga@so aq)nﬁgm:ggacarbg l1ne-475 meg@@mlm?/g,gﬁzme 496 of memory
cell Walmll-ﬁ?lglg 4604 Qlélg(gy ce'lldf@ms| 2 ﬂ)rgéﬂarge?’ b gﬂle%@e%@ﬁateﬁquﬁ ylgf&@ LI)I Word line

data bl ock 409 in nenory devic
425 lﬁaqne?coa fofhe gatrgEPAl el fech n?ﬁ’ﬁ%‘f"l} of di‘ii‘ blfzﬁkéO%and tfalfﬂazeﬁmetwate memory
ceus@o&tanm,zk 4Modnrin@X ad’d@blﬁrauﬁﬂﬂ%rvlr@ @ mkiRbry t1-ik e b(0312;o9megm£ryet cell 405.
In th%? t1c§1t1r ﬁ%t%ﬁch ime sngwr?/ in % ure 4 cC a%ﬁ ngxagn Pyslt fglfl é{ég o%egno c)ell 405 indicates
the “BrhovmmedThIU‘sraseé antebps dﬁefablblSécykmuﬁemomﬂ)w ivhetivatgéd 400 i s

capalbserid avs ik b ncstlbﬁ(&nYh Pﬁ%ﬁk’g 3, éo@ﬁ%urlpé BiSimes241 crihd 451 as additional
accordance with t present invention, selection

“drigy I L BRTHER TSRS I HASEY e PO ABp 45 Fesenseton nd
recovtDf by lakageasid Gol ndde Wik to Mdda 47BaRkugh Gdmor 661131551 hedhal @8e 453 to

nodeql4§ ﬁ;ll%ll rXem%rer:q éﬁ w%eﬁl f? 99485 0 196:r oolrjyncg, 4411(% 1s an er sed bl% COITES ondmg to a
i PR LD 8 Aot L 0 g efpen bl fogrsspy

1 téti’ "I'mé melnora 93215 éﬁtammsﬁqe@sea C‘ﬂ]a r @qnégnr iag bltl@lpﬁf‘lﬁ@sl}%imd @98 ds dlprecharge
bit lifh8 ¥R a Q'acp(gﬂéraﬁltggnvomg féft ﬁlt ﬁ@%@lmgﬁ)cﬁ§ &l h@kuosﬂ}{tﬁhy feBfed a§§ feakage current

nor
ﬁomélﬂ%v\# fo HOJQ 4@%%3‘1% megl@lly éi“t ‘%76 Wh%lﬂ?f&ﬂ}.“?f Qf@?merés ﬁ?l @a fs@grogrammed bit
(corrlpdnding e “@24t) @fd nivwbmg kalls 6, 490465492 Gre @rased Eallb ﬁhd/obleikagejcﬁnent drawn
throdl%iéﬂgmc(r}quﬁ I4%3f%r§1%1entgurrqns 0% ﬁ%yo{ bé Bre%enii ?rq:hat%%utégeso}ng gf ﬂ?fa]b Cf ll.neé ,for memory
cells Flwate@rghprregh&s)de ofgnemotyj cplb4941ads0 @f deppeibagrabove @l cbnjurQtion; veith &lgere 3.
co @{tefeﬂi‘rlé R 18 he Betails OLEIERion Bickit Job R c@ﬁleélb&%thé Bt e 94 1aga block 409
ection circuit 402 further configures bit |ine

e coFpIIEY P G S deV‘F‘ﬁwe*“‘ﬁ‘Gi“&P“?féﬁ%FV“@@l 4 shovin in
Figur #selagion &iginied0Q torlgirites bdleaes 46SGahrah n@m a@id del2ttbik 460la ﬂﬁough 469h.
Althcﬁxgkprtolt %g%&% P%?Tegvtr%rél?{pflcﬁk e:EH T s%%or? 1fna Bro XTdcio conﬁé %br bbt lines of data
bloclﬁﬁé)ﬁ{)}n)adcgtgn; selgayion g@ulb@@ PYTRREIRFS gl@@nd s¢j¢ctord, $enseng(cd@1g|s@wg)(se@jld precharge
circuit Eleclofd f(ﬁ’in@:l'iﬁ glgl‘fufi) s&&foﬁgbdp@%ﬂ-ﬁroﬁ%ﬁ%?ﬁ F&RRRBE! &dcib rJuB €63a

of data bl ock 409

com B BP0 ‘P5T R HEE A FoPy Pl Sregf Sspaio e Eachslctor
groufpd 63 throd 18168hucomprgpe a caregpdndiperaaid selactérmwootraspdhdinglseRE@IERIr§bit selector,
and a%gﬁéspdn@lngﬂgcﬂ n_gé g&h‘( séllgc?or IlelS Qoted tﬁagegal:on (c"l?cluﬂt 4&2 §n be n%o 1{%&1 bey removing

articular e I ment in 4,
selecipps ARt thypueh 490 a&bquglwslﬂl tw m?Pefrﬁetfoy theequmbqotsselpmﬁgcoapsésg selector group
463a} teed be@oanmed” or "erased" status of left bit 482,

when nenory cell 405 is activated. As described above

in conjunction wwth Figure 3,s.configuring bit lines

441 and 451 as additional 20 "drain" bit lines for a

read operation involving left bit 482 of nmenory cel

405 provi des conpensation and recovery of any |eakage

current from node 443 to node 423 through menory. ceII

A - o o A~ o2
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t hrough nenory cell 472 by transient current that
coul d be present for charging sonme of the bit |ines

wo eoo4f0®2982y cells situated on the right side BET/DEI004/§00498
cell 492, also as described above in conjunction wth
Figure 3. Referring nowto the details of selection
Ci reHiakiot e vsrta,es LNREGELQA drbuitd0Ris Birtrollel BRS @k pd Al to the

ck 409 30 a nunber el ectors .
s P PR etk GEOP s e Serprarrd ifE B pb fonea na
read epmfnnpﬂl epprohsatg fmtivation signalfjuguen eeridin sd@loschd oms off ¢edain telediOR, as defined,

r h 4
for e‘x\e{ﬂ{gﬁl l%yﬁ:rglglﬂlﬁ ﬁéc&ﬁrt&ﬁgﬁc (ﬁf éﬁw ). f2HE IQray ﬁg Egnﬁ%lgatlﬁr?de?&lgéhr aBove, e. g., for

not ’s reserve
targeg cefhgP3. mrs}n regiepfipadgpsreindess F‘f§ a%yedbea ot & aa@altetr@mge@mmmmmed
durngtah@&o@héadbpefhﬂsn of data block 409. In addition,

on circuit 40 s, ground sel ec
Serg R e el e bR SRl A PSRN g B Bl s cumen 10
showyeﬂ Bgirot ghited medcordance wiginthe fré8pnt sevbreiod witl ngw brjes>ritk@ 3 &eferring first to bit
tine 418QHEREa45R e 4150Jn 1&1&‘@1‘8@ Snifi f&% KGEQhrcd 2R téb%&eélﬁg node 417 to

conpri ses groun sel ect or , _Sensi ng Ci rcul t
grouste by Brming 68 #leciai do%5r & &b cin tining o¥ efletorsdp it iand 467b. Other
seledmaC(Rot SRIWALHGbe ccg.ﬁ&ewtoéh&&bw 1o we AL 30 e, | Ssfiladly, bit line 414
conf iSRRI, ARG SSLEAGhe n RoCOLLESAORM 00, SENR! B,
conneqtlpma pthiege| bg Grmwg, on ISttlectoe 46%t 4682 ad d62asel moingoff s@¢cr0mﬂ1681 464a, 467a

and &IQ*; se?e@t@rs Q@nn%q 'tdc ﬂo@éj47@2y ﬂlﬁﬂpwllagnneée%lt@&hglﬁ 1SA&§1%%ured as a “drain” bit
t hrou 469h, al though with this nodification, the

line ngnné podg é?%e{l Eg:psn@rcgﬁlﬁéqa (n@:leééo byggp%qndplecéqrb{%c 4905 3%6 464c, and

turnif@&theld@ortl wblmm 4678 aﬁ@ﬁ%@@ﬂét&? 2&8&&&’6‘%&5&2&0%&&&@9& lines 441,
us s%eser(e:& ors of ' s

451, 4 A(}St 4§/6a %dS 416;? so con 1%urx]etd c 1eévg t}B:y &Y ggmenli; \8 erel det l%n 44h%nd 451 are

connsceetde@mdp 460bapd bmlmnﬂ 5 d@é adi4fgjare eagnesteoz m@mreslhmﬂn)rcult tinugh node 480.

witH (R arengé&nm NelBBPPEN A esli indafuda Pl @ fk-o A AR5 ih RY:Q aM@chrae manner for
a read operation, appropriate actlvaﬁ on signals turn
memgy 1ead PResgtignss o] ect ors and turns off certain sel ectors,

as Mdebighegdure 4 flmi’craeé(ﬁimicﬁar eﬁyodﬁﬁﬂnwirmcdmadwn g04, eghrRements to

selecglgn ClI‘CUIP &%o)r spe<f'1£1 FAsES ntqag\ié@i}/l r be %rf)wgeﬁglgcll e(tlgr eeganmp e%g:ers Iwgeeré:I the memory

cell m@aﬁdd maluegpad opepatign Japlema@th todheebdzinimgar ¢énd of datarbtbcladdd Uin s cases,

add1ﬁ@m@9£ctmxot %wﬂf r9a‘§*bgﬁgv1deq wdoﬁ]f%m% bﬁﬁl‘f@ E¥oclafed dmh memory cells in the
operation. To illustrate the operation of selection

nelgwo%aﬂat@ blggp In %dﬁléore%aﬁlﬁﬂeenﬁwrosﬁ B Fselfciy clecuin 4G2mpyy be modified in
accoflaict @ik thélaaairedsditﬁnmoﬂamul%hg tdr&in bitdakdiafl/@ dprhdhar@&’ optiakaNce

Re fngorrr% Ia% atB¥e eseclf’}lt)t%on 0 ee?rrtlp ochrfeélts é)\évtrt]l% lé“(lﬁ:n? ca1 { i§ Iplamfast that various
techujqugs capypg uSM fordmplgrgenting thecmlﬁcprgmf ¢hd presenidnvention migkout dgpartinigifngm its scope.

Mor&x‘ﬁercm@ e ﬁdvaﬂomgﬁeeﬁ"d’e&n%& vl S&Elﬁyﬁﬂreﬂ&% Q¥taik Hﬁlﬁhlﬁlgnté) B person of
sel ectors 468h, 469b and 462 and turnin

oGBS TGP e RS P BT BB D o paring fom
the spiFiDant Jhe SaBYe i Ghe QOEHTIOC tFedaxhrﬁplen t‘hd epedflcdiumasr df et dit Bhes Qldb‘ﬁecharge
bit hﬁ ur nge mcgi](;)f};?? ?ngl?j):‘{ﬂ cl atisng groxg ghtg lszlcoge q? ﬂ% 11?ase|11tC:1r9in eo% tagrgort]e::%l eag Ve 'Fhe
descms:d exemmlsryte@bcglﬁxmﬁ ere 165 compRire in glosmey s BRsthbyeaB oL REEve. It

shoullsh bé G G0 MabBe Beh®nSs n@ﬁgﬁbed 6@%@@% é)@’&)@lary @lrﬁg)dlments described
f f. _sel ectors 468i

herelélghug&f P % &q?yé‘aafré?fexflegtsrfacal@c%}?isaand Bllﬂfthlt OHSGWIEP?% departmg from the scope
of theipmméat ed to node 423 is configured as a "drain" bit

15

vi é[lh{ﬁggg se@ft 08 Qiggﬁﬁ GJEIFI{I:]]LIQSI‘IIIR? g ﬁedlé e?g%fma?%r?lﬁ%gﬂ z[]igsﬁ g\g c?gcg}r?{ manner for
fwd&ﬁ#@“”éﬁd”“ﬂh%ﬁ%ﬁg of f sel ectors 468k, 462c, 467c, and

ot her selectors connected to node 471c. Renalning bi t

lines 441, 451, 475, 496, 498 are al so configured to

achi eve the desired arrangeneqt wherein bit |ines 441

and 451 are connected to node 460, and bit |ines 475,

496 and 498 are connected to a precharge circuit

t hrough node 480. Wth this arrangenent, selection

CIrCUIt 402 results |n reduced read nargln Ioss in a

r . S . o
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25 nei ghboring data bl ock. In addition, the

arrangenent of selectors in selector circuit 402 nmay
wheomnodioBt ed in  accordance with the desired ne@DE82004/000498

additional "drain" bit Iines and/or "precharge" bit

lines. Fromthe above description of exenplary

enbodi nent s of t he inventlanAmh;IS mani f est that

varj 9 ues can, .be enment i
R en LRSDRL TR AR R R 00, Rl BB . s
selectipromreiitcompesgige.  Moreover, while the invention has

beeatrérdol &?&Eét&?%ZWg&%&tﬁﬁggt'oﬁr{dq%%?gaﬁcfagsihﬁg f(eiegtof:@&t) @dnﬂecting a first bit line
(316%%&41@*‘?%@(96‘@@?52@ Ftad CéHeiges could be made in f or m and

d etaaaismgwﬁchiosétectsiqmy &omegecf t6 @ BBnsifd VR B{IB eoi tsa@nﬁimtg REcuit selector (364)
conn?]cgi?%gag%egofcr}? Bi.t 1e éé}\{) or}t alci) tarlget cegl S(3£ﬁt8n£g f’ehs1 t c1ercu§tr2£68§0 safc{: slensmé circuit
selectra (B6Bdurthottiofrieesis wihirhbitiine (Fdpet & fmargaefghh@nmg oG5 epwidaénsing circuit
(3605 chﬁnéjsraﬁ%%@ bpelramﬁ? ngd 218 nelgﬁorﬁlg %&ﬂaﬁp &ffa%cnt tygﬁd ta%@l%gl[ 3@@ dsald first

exenp g/ mbodi ments are to conSidered in al
nelglibe%riséeli $53) shayipg spid pgoend;bis linefad) Wé‘% sajddreget el (300, | t

should al so be under stood that the invention |s not
d esr’?(l:)e segect d)%é % op czarn}l)]ll < lllmﬁ aigl sa?ci( SelrlTBlg c¥ut se?e%tog 4,3;5'48 connects a fourth bit line
BSlyda iscrcemigvemng celihﬁ@i(i)fcq selétsqnsngclrc'aﬁélé% dbisg iatdutaid@p@atlon said second

ne1g1¥Moﬂrl§Q:Uﬂ (35”(9 Q@Ec%ﬁt lﬁgsaufd rfﬁmetg%rﬁé:&ﬂ 855 )OIaldtsgb%nd rlg\é%hhéjdg}l (370) sharing
seélection circuit which results in reduced

said ihé‘ab‘t Ii‘Fﬁin’ilinI fhsaid fistpeightorngeell@sdaccur at e nmanner for
read operations has been described -9 WO 2004/ 072982

Eec-rl]ijhe n ?egt%%/chcl)lgArtg c?alm 9‘ erem e;ich otA fu? ?a( gel ll)l 8@5&%1{] s;afdiéigsﬁlge?%bciﬁing cell

355y @ardrlagpeene@t:qmigatesammal cgvei:ceeéttq agmamepy werd ined@bri si ng: a
ground sel ector (362) connected to ground (365), said
gr ound selector%§362) connecting a first bit |ine
4. ( 3 i%? sefsption st pElaiR . whgrpip sadipysst °?”d3‘§? SRR TS 615§382>a%a sgeond bit
(384sensing circuit selector (364) connected to a sensing
circuit (360), said sensing circuit selector (364)
connecting a second bit line (321) of said target cel
5. ( 3@Bsplettion sigpiuid fos eensingreprrepi in & iaiept cEIBGOY) duringip chemes gpchgperation, said
sdaﬁ&h%%h&m hgctor (364) further connecting a third bit
line 341?‘?S a first neighboring cell (35 sa

S P! P (G52 PBUI AP e G0 Do At L or mean G62)
comg&Ringa Erotird tselérer D Odid gpuiatibetdr 865)comedtiag £fidt bitdins@i @l of said target cell
r get 305) said first 10 nei ghboring cel
(yﬁzgggfd(%%>ing said second bit line (321) with said
t arsgpond seledtdr nfe@@ 5I04) for, conphesing ebidling fogrsensing eitginit (36): seid irspyelector means
(3645'-@0ng%' s&sﬁ@é@u@s@f&&bﬁgﬂﬁ baﬁcﬁs@ﬁs‘n Sieduf SieRtor &éﬁéc)nnectmg a second bit line

I ne
(321?1%5@?11?5%% °Fib<38% Itci Salfigeflﬁﬁlg %“"s(%ﬁ%a S@%ﬁ’gﬁuﬁﬁlr@it IS‘?.l,eﬁ of (3p<Q ggter connecting
a thifdUft Lifg341a bith ftre adghb@ag adlli(&h9) to Sad @nssrgcipnd (360eiugiysain keagjoperation, said

first %e%hsr&g gegll)(%j%gied@g&lptto I’Sigel‘? tglr%% Sgll (%%55 ‘E%T‘ Fr?é(ngig%gltulégﬁgl} @ﬁ%lshailgg said second
bit lisgP2) whh saifl thyet cdlli(308)- (341) with said first nei ghboring

ceII (355). 3. The selection circuit of claiml,

ein each o tar et ce

n ei é‘ﬁ E?%?Fi“i’igj‘r%l& |°f 53“(1 gé’é‘?r"* Bii‘btf“ig%té§l(§°5%%rﬁseacfir ?ts‘é %é%itagdsa second bit
(384t.ermi nal connected to a common word line (325). 20 4.

The selection circuit of claim1, wherein said target

cell (305) stores a first bit (382) and a second bit _
7. ( 3gYysplectinn cipcui for gatineshTeat ip ¢ (3rept PBHE0D APER A Gl Fraherefafongsaid
seledtiad @it Rbiisinz 3 @RIndAbIENIA B62) cHRBINY0 Ered (BPR LRtk AR seBabrd362)

selection circuit conprising: 25 first selector neans

(362) for connecting a bit lijpe to ground (365), said

second sel ector neans (362) conprising a ground

sel ector (362), said ground sel ector (362) connecting

a first bit line (316) of said target cell (305) to

ground (365); and
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second sel ector nmeans (364) for connecting a bit line
to a sensing circuit (360); said first sel ector neans
W@ 3@4)p798npri sing a sensing circuit sel ector (BEHPS2004/000498
said sensing circuit selector (364) connecting a
second bit line 30 (321) of said target cell (305) to
connScﬁhgja HRBS L3 18) biGhiH targetBIDB05) $9drélnd @69 B9 s&écﬁ&i&rﬁmt further comprising

3 LI
a sen%g%c:etr)cmt sfelefgtor ?‘éélg%omi;%te ! 6%6?1?19%%@&{2?60?5%(23@5&% cgc‘él &elector (364)

conngatingsd sagpnd bit Iingi(321) & 6:@) targed pallr{3PSs@isald seeshrd civgné (300), ol sels@iotlcircuit
]mmg&ﬁ§&a£§hghboring cell (355) adjacent to said target
(305), said first neighboring cell §355 shari ng
s a.S%id RYgTECuitsFlecter (368 ﬂ(f@%fymwt%a glai it 1ing 3G Dot ¢ sy neighboring cell
(355 13 04 sensB@ clcuit (356) daBheB6ill Feopratidhiiald fiesk nedhBdridy &ell (AWBRIIRE to said

t 30 Sbit. (382) .and

o s SSUS FP8L G 63 P F b o SRR B o9
current |n a target cell (305) during a nenory read

g. Op %@gelegtﬂm cr?c@dt gf cladfe I7 %&I‘lﬂg E‘auf:sjeﬂsﬁlg 'cﬁ'cuff %‘T&?&)f ébéﬁ gonﬂecg gﬁj bit line

sel ector (362) connected ground (365), said groun
(B51xdp scergrmeighhgpye coll G0 i eﬁ@ﬂingtg%oiv@wwm%@épmm@ gpid second
neighboiaeet By a@acém koshid kst nelghtid@ind 31l BF5)0faids@bsl deafit@hg SR {3170) sharing
(3 1 . 365, ection circuit further
said %légri%?rling ?36‘8) Sald g nel)éhbomrg il @%g el ector (364) connected
to a sensing CIFCUIt (360), said sensing circuit

9. S€ lTﬁ&;ﬁREth(lm of c@a‘ﬁﬂ ) %ﬁlér@&nﬁmi%&&&%m@é &rcxl.uf s@l@ct((r%?é]ﬂ cgglfected to a

sai d target cell (305) to said sensing circ %
prechazge gircit (330 iaiS‘ﬁ’reEi‘aF%?ﬁif‘tu“ seffEtPHGo7e FsRstineey fifth & h‘W” bofa g
neiglbeigicel3T3) kolsbiid pre&id o€ Eitctif (3§03 Gdbing bdilt fedTerRRA/AEE thirl Geighboring cell

(372}( agjbaée)%t t? Igeﬁ% slae%:ogig réeg %ggr%l eil:l (3?/8)]; !sagds L%;gq%g hpu? rceﬁ] %g% léarlfl%sg él fourth bit line
GSHﬂvéwaﬂﬁnwwngdw@ﬁEWdyﬁﬂheighboring ceII (355) adj acent
to said target cell (305), said first neighboring
cell (355) sharing said second bit Iine 321% Wi t
0- sailge EFHAEIEEP] climpmyperein gid prospargestrantisrlestr €10 )é‘a‘i“FCtscﬂ‘ sixth bit line
(396pdfa i neighb@ing tell (BA) 16 saxBR&hag cGeuit¢IB0} dusied Riataa olﬂe&ﬁén) said fourth

neighﬁ)grlﬁlngh%l éQ(ﬁ acLace t fo S(lig %51 lne%%]lgcg%lg aeglﬁe i Isaﬁcg fo%rlthrnglélgborntgspélbs390) sharing

said ifithrhithige GAL) dVIth evabihiabeig@pﬁmvpll ®ahd second nei ghboring
cell (370) adjacent to said first neighboring cel
(355), said second neighboring cell (370) sharing
said third bit line (341) with said first neighboring
cell (355). 9. The selection circuit of claimS8,
further conprising a precharge circuit selector (367)
connected to a 15 precharge circuit (380), said
precharge circuit selector (367) connecting a fifth
bit Iine (375) of a third neighboring cell (372) to
said precharge circuit (380) during said read
operation, said third neighboring cell (372) adjacent
to said second nei ghboring cell (370), said third
nei ghboring cell (372) sharing said fourth bit Iine
(351) with said second nei ghboring cell (370). 20 10.
The selection circuit of claim9, wherein said
precharge circuit selector (367) connects a sixth bit
line (396) of a fourth neighboring cell (390) to said
precharge circuit (380) during said read operation,
said fourth neighboring cell (390) adjacent to said
third neighboring cell (372), said fourth nei ghboring
cell (390) sharing said fifth bit line (375 wth
said third neighboring cell (372). -11



