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m cr oAnp® 2R ORI e & P““"H‘E%‘ifpfi‘“%*\ﬁ ERW e Frigrnpeccupent the memory eiisy” he
desi r abl ensidgred g progremmediyelfoorgspomgling toca Pt of twenty (20) pA or greater for
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Wth a fietpenqesymrept bya r‘rea&aﬂarsar ffie Preprat apttaﬁ%tee regd megin rs&rﬁ@eﬂ%é the ghsplyp valvegfich as
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the detection of the memory cell current is greatly reduced. For instance, suppose the reference current used for

~

30  comparison is fifteen (15) microAmps (1A) in a particular memory device. In this case, it would be desirable to
sense a memory cell current of twenty (20) pA or greater for an erased cell (corresponding to a “1” bit) and a
memory cell current of ten (10) pA or less for a programmed cell (corresponding to a “0” bit). With a five (5)
MA read margin, the impact of extraneous factors, such as noise, is significantly reduced.

Conventional memory selection circuits, however, considerably reduce the read margin for sensing

35  memory cell current during read operations (in the present application, reduction of the read margin is also
referred to as “read margin loss”). When the read margin is significantly reduced, the reliability of sensing the
memory cell current also decreases, since extraneous factors, such as noise, have a greater impact. The

reliability of the read operation is thus reduced, resulting in poor performance of the memory device.
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35 nenory cell current during read operations (in the present application,
reduction of the read margin is also referred to as read nmargin | oss").
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duri ng tdmbodineent! the fifth meightmring delhis djacent abetfouett hedghboring cell and shares the sixth bit line with
30  the fourth neighboring cell.
According to another exemplary embodiment, the ground selector connects an eighth bit line of a sixth
neighboring cell to ground during the read operation. In this particular embodiment, the sixth neighboring cell is

adjacent to the target cell and shares the first bit line with the target cell. Other features and advantages of the

present invention will become more readily apparent to those of ordinary skill in the art after reviewing the
35  following detailed description and accompanying drawings.
BRIEF DESCRIPTION OF THE DRAWINGS
Figure 1A depicts a circuit diagram of a known memory circuit arrangement achieved by a known
selection circuit.

Figure 1B depicts a simplified Y-decoder or Y-select path, designated as Y-Path.
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progr rammed state IS rep resentati ve and an erased state is
r eprds e rfif Koy gelegon amfy isgprovidedyyith FF&&@PP tp ﬁl&mesdﬁe%ﬁé 2. Refemripgfisshto Figurg 14,0
sui t abl endreis shoksiea dﬂc&ﬁ&a@iah@fl&d&ﬂﬂého@&ﬂdﬁ@ﬁdn@ﬁ&nt m_@achlb\lems}tldh&hﬂelbdﬁen dreat ur es

and adv a].%& %e%ge?&&h&mﬁ{ arrang 11‘-::(-:- S'\orrll:[espgn s 9, a Y)\{%Xn 09 a mglgon ea%et ’I? ﬁ ]?art*ce Tance to

descri ption provi
Fi gur es atrAygenedt showeh m_?FlngeHe pit lnwgl lﬁ mdsltZI arecomegtacr te cqcmn'y andhemtacrt@wﬂww a

i lr cui t GLAq6REhL t&meemo SRR edorf bl Chtteht 136 &R TRy Qo CilaimdirRl known
se i on_circuj
eZCSt 102 may establish these connections when a read operation mvolvmg memory cell 105 is to be performed, for

example. As shown in Figure 1A, bit line 121 is configured as a “drain” bit line (designated “D” in Figure 1A)
by selection circuit 102 by connecting node 123 to sensing circuit 160 through Y-Path 166b. Bit line 116 is
configured as a “source” bit line (designated “S™ in Figure 1A) by selection circuit 102 by coupling node 117 to
ground 165 through Y-Path 166a. Y-Paths 1662 and 166b establish connections for bit lines 116 and 121,
30  respectively, in circuit arrangement 100 and can, for brevity, be represented by simplified Y-Path 166 as shown
in Figure 1B. Figure 1B depicts a simplified “Y-decoder” or “Y-select path,” referred to simply as “Y-Path”
166. In Figure 1B, Y-Path 166 provides a connection 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 providing activation signals to respective gates of transistors 171, 167 and 164. Resistors
35 173,169 and 168 represent resistance due to global metal bit lines and diffusion bit line.
Continuing with reference to Figure 1A, bit lines 141 and 151 are “floating” and may have a pattern-
dependant path to ground through neighboring memory cells. Word line 125 (designated “WL” in Figure 1A) is
connected to the gate terminal of memory cell 105 and is utilized to activate memory cell 105, When memory

cell 105 is activated, the amount of current 110 drawn by memory cell 105 indicates the “programmed” or
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in an at h Ly cell 105.
0 AR B R L B U AR o,
exanpl e, ‘WfénSWﬁf)‘P%m@@PMOfOS is a programmed cell (corresponding to a "0"

bit), | eakagemeidhnérditcnil @fandemeitR00OAQind 243 of ﬂéxgﬁlﬁfjﬁll 35535 dwhipuRe asdrpaéemrgé\/e;e n

nei ghbor . n m oring.cell menory
ol 128 ool Rt e e 7 RSl oot Bracinhtle el ek 58 1) s
anot h er }b@n@rﬁ -Patl 266008t ting 26 1ois “floetink’ agémmhaveemaﬁemaﬁpm@ntpaa egrend thmughr ent that
could bgy oeﬁga,ﬂémomellscﬁ@£tmda9m§,9gﬁ%& aatda?e Qgehte& mefaﬂi ¥ amﬂmwmg@é 185
situated gn the right sid menory cel f Figure 1A
consequeffddesceribef et 130 det ect ed by senS| ng CI rcwt 160 WI | be the sum of
nenory cell  Xade p43rebondcldd tebidint Bia ksagplicu prectatze Qo’.’rt5ge neinfeﬁfert fo vedhoy leslAgesSi NQ
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nenory ce rogramme uci n
read mar gﬁgﬁbw lpqmrya:el 55 is an erased cell (corresponding to a “1’ blt) For example precharge cn‘cult 280

may provide at node 243 a voltage at about the same level as that provided at node 223 by sensing circuit 260.
While supplying a precharge voltage at node 243 may help reduce leakage current from node 223 to node 243
when memory cell 205 is a programmed cell (corresponding to a “0” bit) and neighboring memory cell 255 is an
35  erased cell (corresponding to a “1” bit), leakage current 235 from node 243 to node 223 may occur when
memory cell 205 is an erased cell (corresponding to a “1” bif) and neighboring memory cell 255 is an erased cell
(corresponding to a “1” bit). The reason is that when memory cell 205 is an erased cell, memory cell current 210
acts to decrease the voltage supplied at node 223 throngh Y-Path 266b. As a result, the difference in voltage
between node 243 and node 223 acts to draw leakage current 235 from node 243 to node 223 through erased
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15 nmenory read operation reduces the reliability of the read operation.
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362 couples node 315 to ground 365 through Y-Path 366a. Selection circuit 302 configures bit line 321 as the

“drain” bit line (designated “D” in Figure 3) of memory cell 305. Accordingly, sensing circuit selector 364
connects node 323 to node 320 through Y-Path 366¢, where sensing circuit 360 is connected at node 320. Word
35  line 325 is connected to the gate terminal of memory cell 305 and is utilized to activate memory cell 305 during
a memory read operation. In the present example, when memory cell 305 is activated, the amount of current 310
drawn by memory cell 305 indicates the “programmed” or “erased” status of left bit 382 of memory cell 305.
Memory cell 355 neighbors memory cell 305 and shares bit line 321 with memory cell 305 at node 323.
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current 332 detected by sensing circuit 360 is very close to current 310 drawn by left bit 382 of memory cell 305
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due to compensation for leakage currents 335 and 337. In addition, the desired read margin of approximately 5
1A above the reference current of 15 pA is provided.

35 Continuing with reference to Figure 3, precharge circuit selector 367 configures bit lines 375, 396 and
398 of memory cells 372, 390 and 392, respectively, as “precharge” bit lines (designated “P” in Figure 3). As
such, nodes 376, 395 and 397 are connected to precharge circuit 380 through Y-Paths 366f, 366g and 366h
respectively by precharge circuit selector 367. By way of example, precharge circuit 380 may supply a voltage
to nodes 376, 395 and 397 at about the same level as that provided at node 353 through Y-Path 366e by sensing
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exemplary embodiment is suitable for use with memory cells capable of storing two binary bits, a “left” bit and a
35  “right” bit, as illustrated in the present exemplary embodiment. The left bit can represent a “0” or a “1” while
the right bit can represent a “0” or a2 “1” independent of the left bit. However, the present invention is also
suitable for use with other types of memory cells, such as those storing only a single bit, for example.
Memory device 400 comprises a number of memory cells, although only a portion is depicted and
described herein for brevity. More particularly, memory cells 401, 405, 455, 470, 472, 490 and 492 are
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(not er_. accuracy and reliabil E%‘Pdurl ng a

re ad % 3’:‘1 ﬂ’i‘eﬁg’b‘f 'i‘??dr?ﬁer‘l‘“é’l‘ ing"d‘f“tg lofichis 454 of emry ¢pll 4@ providesscompeasation ad 1 at ed i n
t he exe nplxm:ry of@nilenitagapurtentdifom mbdg Y430 Bode td3ehraughinerpuy @l #E5Nane froma Addie 233am al

. glr Ials n’ emdé 4}4% %d#%ﬂrlx)ﬁ/eﬁzgéﬁeﬂﬂgs‘@eﬁ le i‘}lg% oi?ine‘ln 2%184%? %’ém %rgsréd lgte(kognh 91(d5nn f JTENDrY

. g. 0ss when
left bit 1% bid apkmemapysplls 43%md 479a5s efaged &l e?oaﬁ@anaﬂltﬂmes é?ﬁd%ﬂewﬁeﬁ gnq@erugqe ng
ne nmory Ceiiings f&faeclaad epefutiin@Rink Iizft bl‘(m:z of ﬁa@ry:damios @tb&@duuggecﬁée]f a@@ﬂalﬁag@ﬂﬁé

ar in or the
01 Ghbor ek deald j3500s BroymoBloly il £ Sned v 85 BBt uor SlpsseMmatits e
read mar Q?W?Snom Wm‘@ﬁblt) elidtmemow B 272, 450 amie@dary erased dell:30Gorlgkage prragydawned bit,
and whenmpeinGRRed béﬁglﬂ?mfxs\i'en&%én&bﬁ &l b8 B8set RS cidPing re o?{hgﬁi%esﬁlglj thethory2©

However , n.ot her enb ts of resent |nvent|on er o
addi ti on¥t® s‘tﬂﬁt Oy the yight side; °ﬁ‘@§“°ryéﬂldﬁz1 "&ﬁéﬁ describsd aholiesip grmfungiion with Figee 3and/ or
addi ti onal " SRefiring hoviotiheldetsiis sf salBfiob@rcsBI0R @ @6hnéchons AR bl ARE ef datablockps09

PAr L3Ol 8L colfihbd 58 a8t it AARe MHEMEb s B0 YAEARR, BPGEIe EOBoGE"D ©

In sone e ;. sSensing CIrCUI y one
addi t i onEigure 4 pelgetipn ciyuit 4921%@meaﬁﬂec}9rséé&4éhr@eh Bmeng spleasc@q ﬂéeattbmugbe@hrray

conf i gur githoiph YiotlsMn to preserve simplicity, other selectors may be provided to control other bit lines of data
block 409. In addition, selection circuit 402 comprises ground selectors, sensing circuit selectors, and precharge
circuit selectors formed in eight (8) selector groups 463a through 463h. For example, selector group 463a

35  comprises ground selector 462a, sensing circuit selector 464a, and precharge circuit selector 467a. Each selector

(IJ

group 463b through 463h comprise a corresponding ground selector, a corresponding sensing circuit selector,
and a corresponding precharge circuit selector. It is noted that selection circuit 402 can be modified by removing
selectors 469a through 469h, although with this modification, the number of selector groups (e.g., selector group
463a) need be doubled.



"precharge” bit lines. On the other hand, additional "drain" bit |ines and
"precharge" bit lines nay be added for 30 greater accuracy at the expense

of additigrA M%{ consunption and access speed in ot Wfs’ﬂ?@ ' ts.
Referring now‘? lgure 4, there is shown a circuit di re;?rrram 0 %g&ggl ection
circuit 402 according to one enbodi rrent of t he present I nvention. As

descri bed herein,.selection lish connecti o f.or a
portion of nerg}‘ourvflmﬂggf m‘%ﬁﬁﬁgﬂf%ﬁﬁkc nrﬁSr? 34 ‘58""5@58‘?%{&3}% W‘?‘WP ‘fk?luﬁg nenory
cel | 405 seleFlars by odwnadecodingdegipnet showan i fasrgiven menww celbip Maa flopk 4@f5avolved iha nenor y
cel I's capapbgra, a%ﬁx@ﬁda@%tfv%@n B8t oﬁlcérﬁm sammls%ém@fﬁce&me@ct&éas et "

bit, as |IIustrated resent exenpl ary enbodi ment. .The left bit can
repr es enfor gampje, by fo ‘5““’di°°d‘0ﬁ1lf’$l"e(n°t€ll‘?§’“)r ythis Way, the configuati ‘i?rdés%tﬁfl abgve, g Igr 5 1"
i ndep&ndeuwget celf 405 veheteidirddudai tead rhitgheld® lare athiv@edii £fa fid atctidte Rbrin@maly Be @b \édad

sui t abl e r types of nenory cells, such as those storing
only a s“%%?aﬂ orWe%dQPQMaE | e. Menory device 400 conprises a nunber of

menory cells, T‘aﬂlﬂﬁéta&WR?ﬁP‘gMéseWF@HﬂW gy imeplecgrangprepnt fersensing Eent A ei n f or
brevity. sMﬁﬁP&@JeWa&ﬁUv@ﬁﬂ aeeordmmitu th6 frbde irfbbhlion Vi) Bow ULE&mb&Y GRefefting firs?kO Bt and

492 are 2004 0 82004/0 0498 ed as a ent nmenory
cells of l?fé}tlézi\o RER% ﬂﬁég?’zbﬁﬁl as[i‘o??mel% ?’Wé’yff’&f’?‘: ?i%odl ment
showd0i n gﬁwzgléﬁfebymnmnaelmcséﬂmwb my&bf and tuening 0 belertoms 468D HH4dband 46171y, tGthet WO

(32) menplihioss &lot show ﬁa%%&ﬁwa toq{a!lé 471%@@&11&1@& tﬁtrnéhr olftﬂ Gindil ¥, ﬁl?l)ne Rigt s,
al t hough onléea portion of data hus, each data bI ock

of  nmemofSPggEYeaRdesdrys wgﬁ%‘&ﬂ&m %ttha? ?er@mgﬁ% sPd? ‘da o grsrd 46§ 5 |
accor danceanastidnlis dclieveplyeseaing oni sﬂwmt%mc}ﬁ%ﬁld @62k, aadituing 6ffidelectd® 263 864af3l6Tas hes

connect i %thfer%glec(?c@st (.%m@:t&ﬁgno&%%ﬁ tlﬂtdﬁ% %ﬁg? Q&g ?ollfrggelﬁb% is gcfnﬁ%un%qg% ‘4&@9 bx 0 a

precharge circurt via no articu
embod? e Hite by eqspestingode 230 g sanaingpircuit e @edei4hbyimrina fnselepm 4685t 468¢ 4nd Aeds, aai

part : cul &mefg@ﬂfsa@msamsmzé a67c.dad &@%ﬁ@&%éﬂ&ﬂ\b Qb @71C e@&a%g Bl@-ﬁdepﬂﬁ

i nvol vin ce s to shown in
Figur o 475 EeRiB R o Een B aigb T geB el WPt st AISHLRY SFel | 405
as a " dr ednpettediotnode G0, hndrbe lifed €551 496 andel@l8 dr&tonneptedHp g preaharde) cireuicthrijigh ndde D, 416 of
Menmory Cqkih thfsqﬁ‘aﬂ’éaneﬁt, seﬁ%ﬁ Qlﬁ‘:mt thi'emhi!s Hﬁedugﬁ ?éa@xﬂﬁén?ﬂss msa faslt bha aE:'mgH Ii'nﬁnn%? for Bi t

l'i ne 414 of menpry cel 01 is also configured as a "source” bit line as
showf0i an‘P‘ﬁh’i"'@i%eram@el ect ion circuit 402 further configures bit I i ne 441
of menory cel Altbbdh Figned 4hliuktrales ngartidlide eﬁf)odﬁi&ﬁmfséleﬁtﬁh l:ucdi?lbzaeahanced;éras 8" bit

|4|7 g es. b i ge:leglgothl %E)Lé %ergr%%e%lal% 28 ma&?n.?\‘rhéf%ggrgvsxd nl]3 ufhn¥ &or exaﬁnglg,AéZs?s v%e% %ré merélée/r ¢ e|4|92

as a " pr ediieyplyes'in ¢ read W@oeée@mﬁat%@%mgm egdipfalata plock\Apg. ébtthﬂ@S%S 425 is
c ?nlnect gﬁlitfixﬁenai étaﬁctaaznet shéWnfhajak p{a&deeafdanﬁmﬁ rfnes:ﬁiohlataf»gﬁl%ao@wghnﬂe% and is
uti e acti [ urin
oper & i of* Figthape fﬁ’%%ﬁ%@ theéﬁfﬁngﬂmﬁntag%’aaﬂflaéﬂ(iﬂct&wcwe‘%m ﬁ‘g‘fd Rel | 405.
In the pauc@rdawal veith the sl nopber ofsuiditional (“draif] bijline asti/or tprrchiaege? bitlibes. dr awn by | ef t
bit 482 of MeARLYheGEive defBntion b ’ g status
of left bit 482, \X/hen r?engtF %ﬁﬁaffem %@g@?{@%@%ﬁﬁ&ﬁﬁmnﬁéﬁegﬁ%&% above in
conj unct feelpiaygs c4 bFP*‘Q@ﬁ"é’mBkm%?ﬁ“P"gfﬂ?cFRﬁU’f Bie preseptyinventiamvithgit depating fom iSdepPs-i onal
20 " dr ai Morebiet, whiletRSnvemion ks beeRdbsopip&lvath kpeeifid remeﬁcv toﬁ&tain&fnbo&ih&nts APerséifof MENDI Y
cel l 05 row ation recover an Kk urrent from
node3(§f43 TR mﬂlﬁﬁ u?d%u zﬁ{ahantﬁrangeéé?“%\i’ (}emfo ?%e%%ng‘go %@%‘{“fgor}r om

the spirit and the scope of the 1nvent10n For example, the specific number of “drain” bit lines and “precharge”

bit line can be modified without departing from the scope of the present invention, as noted above. The
described exemplary embodiments are to be considered in all respects as illustrative and not restrictive. It
should also be understood that the invention is not limited to the particular exemplary embodiments described
35  herein, but is capable of many rearrangements, modifications, and substitutions without departing from the scope
of the invention.
Thus, a selection circuit which results in reduced read margin loss in a fast and accurate manner for

read operations has been described.



node 443 through nmenory cell 470, when left bit 482 of nmenory cell 405 is
an erased bit (corresponding to a "1" bit) and nenory cells 455 and 470
are erased cells. Configuring bit lines 475, 496 and 498 as "precharge"

bit lines for a read operation involving left bit 482 of nmenory cell 405
substantially reduces any | eakage current 25 from node 453 to node 476

t hr ough gﬁﬂ%ﬁ&ffell 472 when | eft b|t 482 of nmenory cell 405 is a

progra *(corresponding to a "0" bit) and nmenory cells 472, 490 and
492 are erased cells and/or |eakage current drawn through nenory cell 472
by transient current that could be present for charging sone of the bit

l'i nes f orl.menoAymemneyl devisktconpeigingra se]@etimli ginuitsfiod eensingraament/ingethatgett 92, al so

d bed. ab t 3. Ref to th
Gotaits GIBPRBARR A PP FHL UG TBR SR TNE bi { || nes of dat a

bl ock 409 30 apRUAAREIESL! 8shrRYied & urtvad, fd g@hﬁ&tsaé&oﬁ@amwﬁigrwﬁ@w tch
devi ces, such as transistors, for exanple As shown in Figure 4, selection

circuit 4‘@211@%%)@16!(13@@%%@*?1&%&59@@1@3@1 t hrough 468m and sel ectors 469a
t hr ough 469h. u rve Si npl.i.ci her ectors
may be provi de’y® ns{h o% §61 CEOC% 3}1 ?c c|{ﬁ°e 58?8113%? cultbl %gkseﬁ% r?\‘?addl tion,

sel ecti omewctcﬁwohné&iag@osaabn@e& 1ieosshid edrgtt c@llso sﬁﬁhﬁnﬁﬁgcﬁmcﬁiﬂ,l daid
sel ectors, and precha circuit selectors fornmed in eight (8) selector

groups A4GBASIRGCBERihse ﬁlﬁé@f eopaggting a thiad dittline of adinst mdghbosing celhin i ses
groun el circuit
Sel oclor Ry sAkio Hiu RERRL R st Ubdr B, Bl Trst RO AAE o EHRGHO

cor r esponsagidgrget oelh Gaklefisthaghboring @ell ebgrigiaithsesemb bit dine mt(hwaid ta@etect or,
and a corr §%§ﬂding precharge circuit selector. It is noted that selection
circuit be nodified by renoving selectors 469a through 469h,

al though wi th & Sedil Ciredt iseletof 18611 WWARE! cGHnefG1:C 8! Rhrdl Gl pRe (-

sel ector group 463a) need be doubl e -8 WD 2004/7072982 PCT U82004/ 000498
Act i vat i osecarid lteh@bwamg@akl te sdid s¢nsimg oaafcusdheng said readraperationRid secomht r ol | ed

by si nals rOV|ded tq.th sel col u decodi ng | ogi c.(not.. shown).
Thus. B ormeidipRyi ek fingeid b e gt Reiekfes e FHoS, S61opd efifbSrine gl

oper ati Onshaﬁﬁ?éé?@ftm&iﬁt ARd wvtﬁtsmqrﬁr&&@tbanﬁglwt @Rdcertain selectors and
turns off certain selectors, as defined, for exanple by col umm decodi ng

| ogi ¢ (not sho\m)re spid thinds bikdipe ztnldesat;biﬁﬁmgubmlmrardébmb)bédn&gimas e.g.,

for 5 tar Wher e d rea d_nar. ss .are.achieved in a
fast "and SETE dreff Ry BATREh dud BGF GuliSR Gor R B R PE BBV BRI e f on
To i || ustdcinately eepreRhfst memModf céEba@ért tawh yUulaid 4ldet ddlle tiAXKaRBhdng
arrangenment for sensing current 410 shown in Figure 4 achieved in
accorﬂhnd@wﬁﬂﬁﬁﬂﬁﬁﬁspresent invention will now be described. Referring
first to bit Iine 416 connected to node 417, bit line 416 is configured as
a "source" bit line by connecting node 417 to 10 ground 465 by turning on
sel ect or 52.4685rhe41ﬁ9moqnde\4&2dium1&t§ihgt the nelectic dirct efadlains], A0 rein46db and

467b. O he sel ecto shown) may be connected to node 471 b, apd woul d
al so be tQfrsaidfagget cel [sin?ﬁf paad figst nstgtlbvt%cejllepmar&%éétseacw &?&j@m&ef

confi gur ednfsct ol he by connecting node 415 to ground 465

Thi s COﬁ%%CtI%%KﬁgggCQP%gé Ly turning on selectors 468a, 469a and 462a,

and tasrning off selectors 468i, 464a, 467a and other selectors connect ed

t o node 471a. fﬂ i ne 421 connected to Pode 423 .i s ﬁonflgu ed, as(f "drain"
bi t e memory device comprising the selection circuit of claim 1,"wherein sai

target cell stores a first bit and a second bit.

4. The memory device comprising the selection circuit of claim 1, further
30 comprising a precharge circuit selector connected to a precharge circuit, said

precharge circuit selector connecting a fifth bit line of a third neighboring cell to said

10



15 line by connecting node 423 to a sensing circuit via node 460 by turning
on sel ectors 468c, 469c and 464c, and turning off selectors 468k, 462c,
467c, and other selectors connected to node 471c. Renmmining bit |ines 441,
451, 475, 496, 498 are al so configured to achi eve the desired arrangenent
wherein bit Iines 441 and 451 are connected to node 460, and bit |ines

475, 496 and 498 .are connected t.o a rechar |rc t.thr 480.
Wth thiSPEr g@ﬁé‘ﬁtt %IS@CFF??H NI msﬂégﬁfi orfq,g ?ei]d%gﬁ Eg)ad mar gi n
| 0ss in asafdsdcond deiphbotir! @enrr@ﬂaqmr&% hBBringE 8l yhd&ﬁg%ampﬁmﬁhltﬁmne Al t hough
Figure 4 illustrates a particul ar errboég ment " of selection circuit 402,
enhancemevwith said secpnd aeighbering eelui t 402 for special cases may further be
provi ded, including, for exanple, cases where the nmenory cell involved in
the read operation is proximate to the beginning or end of data bl ock 409.

I n these fasesThe meflbfy devide comhisiny the(saREtiGh OVt GBdlaiBe4 PivBtki@edid o
configure bit lines associated wwth nenory cells in the 25 nejghboring data

bl ock. | rPreghargs @rsuitisglectar F@Eﬁ&éﬁé‘rﬁm@fbl"s’éﬂl%@ﬁ »foyrthpeighbadpg eelbiorsaid t 402
may be I
"drain" ”3?}%&1 eésl&g}lt ﬁ%%%{rag%, B&aﬁgﬁtﬁﬁsﬁé@ﬂ %8{%&1@9@5& gggl’l ption
of exenplsaidythardineiphberins call, sailidourtly a¢iphleotingt cell Shariny dagdbfifth bitlinearitlous

t echni ques. can be. used for inplenenting the concepts of the present

i nventi or® 6@?‘%@%‘&‘?&?% fromits scope. Mreover, while the invention
has bgen described with specific reference to certain enbodi nents, a person
of 30 ordinary skill in the art would recogni ze that changes coul d be nade
in form and deAabllecWrt tiownit e pensinggurfentrin atthrges pell dorigga medmorgaege of the

| nventi on, C’T%i ecific nunber of "drain" bit |ines and
"prechar g‘??era’t?fltsaf ec@ﬁﬂcﬁﬁu‘ﬁ%’f‘ﬁrﬁ%’ﬁgwﬁhout departing fromthe scope of
the present i nyeRhh@Seledsr (Hah8HedRP¥Bund,NBid S8akd sdiatorToBARIALY Bipodi ment s
are to be considered in all respects as illustrative and not restrictive.

It shoulhit linesef shid targgbeatk to ggoundaand he invention is not limted to the

part| ul ar exe ed 35. her.ei ab) e of
rany Pearr angengmont FERRFERER Sreld 808 sepink tirls < sebds BEREL ¢ ng
from t he ssrowee comiechhg al feverd bie rlmeﬂftssld fardet|celt tth @RidCdehsibg tcirdlit, Csialdr esults
in reduced read margin loss in a fast and accurate nmanner for r ead

oper at i oﬁn%%%c%@éfrﬁeé%é%rﬁ“ﬁ]&! connectipgpkird bit ling ofefisstyncighboriag edhist i sing a
selectio r nory

C ead operég %ﬁﬁhg gﬁl’é gﬁﬁ@% Ighgcrl] 9%;J‘1|rdr(§£}%d°ﬂ &id ?i'fﬁ%%lgh@gﬂnll%géﬂ &ggce?i‘f g)g t or
connect eckaicnaryeownj said dirst rgighboring eélbeﬁaﬁng(saidmeedndﬂgt Hnd Wwithtsaidlhdget | ne of
sai d targei cell to ground; and a sensing circuit selector connected to a
sensﬂﬁg & tcuit, said sensing circuit selector connecting a second bit
line of said target cell to said sensing circuit, said sensing circuit

sel ector further connecting a third bit line of a first neighboring cell to
10 sai d sknsi rikhecselection cidewit ofgplaini 61 wisezeincpidrsahsing ciradi stldctorsonmetghbor i ng
cel |l adj aC{e

htblt line of a second neighboring cell to said sensing circuit during said read
operation, said second neighboring cell adjacent to said first neighboring cell, said

25  second neighboring cell sharing said third bit line with said first neighboring cell.

8. The selection circuit of claim 7, further comprising a precharge circuit selector
connected to a precharge circuit, said precharge circuit selector connecting a fifth bit
line of a third neighboring cell to said precharge circuit during said read operation,
30 said third neighboring cell adjacent to said second neighboring cell, said third
neighboring cell sharing said fourth bit line with said second neighboring cell.

11



said target cell, said first neighboring cell sharing said second bit line
wth said target cell; and said sensing circuit selector still further
connecting a fourth bit line of a second neighboring cell to said sensing
circuit during said read operation, said second 15 neighboring cel

adj acent to said first neighboring cell, said second nei ghboring cel
sharing said third bit line with said first neighboring cell; and where
said third bit line and said fourth bit line are thereby configured as

addi tiong), drafte Bdiéctionn@ifcutiuelh dAA 82 wikkdh el pRdthadRNSRAitDYelsdbd sensi ng
circuit nore accurately represents nenmory cell current drawn by said
target celonnectshy sixttebitdina @t a2idourth agighberng cdlbwssaid prethargeremenity dating ce

conpri sing. selection.ci-rcuit .of, claim.l, .wherein. h, of . said target
CorP" Lo i B0 RBefibh, Sgah‘}gg?‘l‘ﬂbn?}é\f“?“’(}’&rﬁ? IadieRnt fo, i A, aghb s i
conneat ecetl0sadd RARKDIRISMOOENS bEIBshating 3aid TiTth BRlR¢ WiteuidaRire asighba&inyg t he
selection ¢circuit of claim1, wherein said target cell stores a first bit
and a sec8Hd bit. 4. The menory devi ce conprising the selection circuit of
claim1l1, further 30 conprising a precharge circuit selector connected to a
precharge circuit, said precharge circuit selector connecting a fifth bit
| ine of a0t hi rthensdlegtioar tirgnitcef |cldim Saivherdi) said phcvhargeCeifcuiti Selebtsrd Ng sai d
read operation, said_thi {id nfei ori&%% cell adjacent to said second

nei ghbor 9% ¢ seventhdbit ling af & Sifthsightagng eel] tassaud presharas arewLduresi ¢ | ne
w th gai Lahbor: & cel: 3. : ' 1.51,ng the
sel eclt% i o%agﬁégg?)lp Q%Pg@’l %ﬂ%’fgth &vﬁg?beo?lﬁéscgﬁgﬁ ! {)Er%g{gf%?égg\%% glgﬁgﬁg%@égt or
connect s callssaid fifthineighboringyéellashiiring sdid sixilgbib fine mgthcsald fourth aeighborrigechar ge
circuit duhing said read operation, said fourth neighboring cell adjacent
to said%Hird neighboring cell, said fourth neighboring cell sharing said
fifth bit line with said third neighboring cell. 10 6. A selection circuit
for sensing current in a target cell during a nmenory read operation, said
sel ect i onllei r clikiet setastipn icgricwidy of glagmol(h dvheatie caisk groond seleetdr conmgesiand, sai d
grou sel. ect or. .connect.i a first i,t line of said target cell. to ground,
ana 18 2 gl By i BhePulior Pl cofl b v o die itk o R Btion o g

sensi Ng GhidCstkth neighboring cell adjacent to said target cell, said sixth neighboring cell

14

sharing said first bit line with said target cell.

12.  The selection circuit of claim 6, wherein each of said target cell and said first
20 neighboring cell comprises a respective gate terminal connected to a common word

line.

13.  The selection circuit of claim 6, wherein said target cell stores a first bit and a
second bit.
25
14. A selection circuit for sensing current in a target cell during a memory read
operation, said selection circuit comprising:
first selector means for connecting a bit line to ground, said second selector
means comprising a ground selector, said ground selector connecting a first bit line of

30  said target cell to ground; and

12



sel ector connecting a second bit line of said target cell to said sensing
circuit, said sensing circuit selector further connecting a third bit |ine
of a first neighboring cell to said sensing circuit during said read
operation, said first neighboring cell adjacent to said target cell, said
first neighboring cell sharing said second bit line with said target 20

cell. 7. The segl ec&i qn circuit.of cl ahm 6,b.t\ghertei n sai d sensi n& f:i icui t
sel ector connetred 5lecior mRaYs; fpr coppectipg & bitlms g %@P@lﬂ%é’?rf"r@ BB 1"t o sai d
sensi ng Cieldettrt meats &gn;sﬁsmigh heRsin® REFcaiti RIbctorabAd serdms chehigRBIeEbng cel |
adj acent to said first nelgnborlng cell, said_ 25 §ecqnd.neyghb0(|ng cel
sharing seangeetifigr & sefond |bithknept paid 4angef pelkto spid gensing eitpuitesaid sgnsimhe

sel ection_.cjtcukt. of i r rigin rechar geCircuit
sel ect or mgdél Eltnéeé!: Cteog ffn(c)d‘% ép&’é%%& géelag{dr @El ,e 036% rsppglgﬁg?rgncgg %eill?{é)u?afd sel ect or
conneat i ngnsing iciretit Buting kdid eeadf op2rdtiving chid €irghkiphboeng edll adjacentitddsad echar ge
circuit during said read,gperatiaon, 30 said third nelghboring cell adjacent
to said s@essheelhasnid{pemeighberng celkshaging srid second ibiims withysaedtarget pelk-i ng sai d
fourth bit line with said second neighboring cell. 11 9. The sel ection
circuit of claim8, wherein said precharge circuit selector connects a
sixth bitl13.i neThd salettborr tchrcmiei gfhblaim ntd,cedhkreir saidi senpingc biacude selectonli t
during said read. operatijon,. said fourfh peighboring cell adjacent to said
third nei §HHSHS ﬁg‘%ﬁeé}ﬁh,nes%iadse%reﬁ peiehlar itﬁ@a@e%epﬂgﬁa%rpw ggfé?%l fifth
bit Tjgne yid Readadpdratidh! Shid REHMANigHboring! dell abifhcedi® SRl Bt ImeEnbbAifgi t Of
claim9, wherein said precharge citculit selector connects a seventh bit

| i ne of acell; $ati¢h sevong nbighboringoelll shaing sdidl thirdduhbimeyeitls said dirst ndighbogng 10 sai d
read operatjon, said fifth neighboring cell adjacent to said fourth

nei ghbori(ﬁ’y'cel |, said fifth neighboring cell sharing said sixth bit Iine
with said fourth neighboring <cell. 11. The selection circuit of claim 10,
wherein said ground selector connects an 15 eighth bit line of a sixth

nei ghbor i My celhe sedectign ¢irgwid 9f glairarlisn further @ompagn@ phirdasdlentor meaisfosi xt h

nei g origg I ' t ot 1d target cell. . said sixth neighboring cell

shar |hllr%g sal &gilngs%agg ﬁﬁ‘%qu)nae 8 {/ﬂ%ﬁ%g% 5&8‘9@5?5{2 thl@eTe?e.cgoffpeaFﬁ ecoggg B8 Bn

circuit girecHaggencibeuinbele@bm carbtedf toS@ipledharg@etircuf lsaidnptesltirge tirbwit 20

nei ghbor i nig cell conprises a respective gate termnal connected tqQ a common

word | i riglectos cometing pdifth Rhling pLathirdoreighbaring 6cll ihwidprecheee ciraiibet cel |

stores a cfdrfn@t sdill tre@@%p@rati%ﬁ,c ond s neighboring cell adjacent to said second
neighboring cell, said third neighboring cell sharing said fourth bit line with said

20 second neighboring cell.

17.  The selection circuit of claim 16, wherein said precharge circuit selector
connects a sixth bit line of a fourth neighboring cell to said precharge circuit during
said read operation, said fourth neighboring cell adjacent to said third neighboring
25  cell, said fourth neighboring cell sharing said fifth bit line with said third neighboring

cell.
18.  The selection circuit of claim 17, wherein said precharge circuit selector

connects a seventh bit line of a fifth neighboring cell to said precharge circuit during

30 said read operation, said fifth neighboring cell adjacent to said fourth neighboring
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25 14. A selection circuit for sensing current in a target cell during a
menory read operation, said selection circuit conprising: first selector
nmeans for connecting a bit line to ground, said second sel ector neans
conprising a ground selector, said ground selector connecting a first bit
line of 30 said target cell to ground; and 12 second sel ector means for
connecting.,a bi ing.to.a s ing circuit,.said firs sel ect or _.neans
conpri si n Hasaé‘ihg#‘ﬁ’ﬁl PRt ngé}aé‘gls Spid Sé’ﬁf‘ Bltj’é‘ﬁé’l’lﬁbsab‘i tnegég%‘&‘i%)r
connectingj@a second bit line of said target cell to said sensing circuit,

said sensing circuit selector further connecting a third bit line of a
first neighboring cell to said 5 sensing circuit during said read

operation,, said first. nei.ghboring cell adjacent to sai target cell, said
PP b Thet Sdion St Qe P BB ef ol Seltrol pfRer i corl
15. The séplehbitineCof £ bixth Adighboring) cbfl, to WART Slolind ahifng 818 r&d §JefHidh! _

selector connects a fourth %It | i'ne of a second neighboring cell to said

sensi ng cyaik sikth aeighbpyingocellhpdiagenn do spidrtarged sellssaid skl opighbesingheddl i ng cel |
adj acent .S Al ' i.gRbOE | |, said second nei ghboring cel
shari ng §%@%§§%$?ghﬁiplﬂgﬁgﬁﬁﬁyka§§?§§¥irst nei ghboring cell. 16. The

selection circuit of claim15, further conprising third sel ector neans for
15 connecting bit line tq a precharge circuit, said third sel ector neans
conpri si mf-a ﬁ%k&?‘@‘éc’é‘?"r‘&ﬁ ‘tlalg’e]r"eé’fqﬁfelééﬂﬁhé?ftsé@ taggepeall andraiddarsti r cui t
sai d re%ggr@,@fiﬁg M cbmpBEEsCf HibectB AR {ftflinfl Ldrnbietd al doffindd whrd M I
nei ghboring cell~”to said precharge circuit uring said read operation,

sai d t hi rlchenei ghboring cell adjacent to said second neighboring cell, said
third neighboring cell sharing said fourth bit line with said 20 second
nei ghboring cell. 17. The selection circuit of claim16, wherein said
prechar ge(Ci r Chiiel seRR1i6i¢ tREuit SOARRE 15, \@h&b%t%idbdaf et bdlPstBfes 3 flrQUWit hd

nei ghboring cell to said precharge circuit durl rgg sal d reaJ operati on,
sai d fourasscomsd bjhbori ng cell adjacent to said third neighboring 25 cell

sai d fourth neighboring cell sharing said fifth bit line with said third
nei gh’Bori ng cell. 18. The selection circuit of claim1l7, wherein said
prechar gexi r cAlistleS@IrE ik @it foF ABRRES Surfen® §Y GNhrlpePLdll bty Piméndrl frbdy

nei ghboring cell to said precharge circuit during 30 said read operation,
sai d fiftaperpsionhsnad isplgetiaal pirend eseprisinga gaoendr splector enmngtiedto grpund3

said ground selector connecting a first bit line of said target cell to ground, said

selection circuit further comprising a sensing circuit selector connected to a sensing

20  circuit, said sensing circuit selector connecting a second bit line of said target cell to
said sensing circuit, said selection circuit being characterized by:

said sensing circuit selector further connecting a third bit line of a first

neighboring cell to said sensing circuit during said read operation, said first

neighboring cell adjacent to said target cell, said first neighboring cell sharing said

25  second bit line with said target cell.

23.  The selection circuit of claim 22, wherein said sensing circuit selector
connects a fourth bit line of a second-neighboring cell to said sensing circuit during
said read operation, said second neighboring cell adjacent to said first neighboring
30 cell, said second neighboring cell sharing said third bit line with said first neighboring

cell.
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cell, said fifth neighboring cell sharing said sixth bit line with said
fourth neighboring <cell. 19. The selection circuit of claim18, wherein
said ground sel ector connects an 5 eighth bit line of a sixth neighboring
cell to said ground during said read operation, said sixth neighboring
cell adjacent to said target cell, said sixth neighboring cell sharing
said first bit line with said target cell. 20. The selection circuit of
claim 14, wherein each of said target cell and said first 10 nei ghboring
cel | conpz4, sesThe el civOuit A Cldifd BN Firtlee? RrRthet @ FeQRrgRBI¥AId |1 ne.
21. The selection circuit of claim 14, wherein said target cell stores a
first bitselastpr canvestasiie dprecharge cipcuithsaidipeeshargr citicnit sélectdeonsectisigray cur r ent

inatar . during. ry read . operation, said selecti.gn circuit
corpr i o1 i ) nd HF el ETETRGRinG TP fo B PstiRRe 3R B i TR o
connect i ngpedation! Sdid Bhird heighbsringsdlladjadetiCto 644 |seddhdHepthddring @kl sask! ecti on
circuit further conprising . a sensing circuit selector connected to a

sensi ng 2Wirdineighberingseglishaving saig) fwr%dm lineswitl said second neighboripgreellecond bi t
line of said target cell to said sensing circuit, said selection circuit
bei ng characterized by: said sensing circuit selector further connecting a
third bit24.i neTled saledtions tircuit bfilebuadmi D4 ohkileid Gaid apreclieges cignicisélectbt duri ng
said read operation, said first _neighbqring cell adjacent tg said target
cell, saj PIRECts £ SPdh &Hamei ‘ﬁjga fourth e PHBE ¢all tp saids PEsshuragl Pt ARFRE wi t h

sai d {@r agld £k opefation,] Bd TEUAE hii Hbé‘r; (%CH%I acg ce‘flk 3 RidqhirdEIgAboriRa! d
sensing circuit selector connectS a fadurt It Tine of a

second- nedefihkd fogthcmdightioning @eld sleeingi syl fifith bitilihe aithi saigl third indighbardng
operation, . said second nei ghboring cell adjacent to said first neighboring
30 cell, %ﬁid second nei ghboring cell sharing said third bit line with said
first neighboring cell. 14 24. The selection circuit of claim 23, further
conprising a precharge circuit selector connected to a precharge circuit,
sai d precHar geActleeiivn cikeiefor sensing pureent iy agarget £¢lh diviing hinmemary read hi r d
nei ghhori ng cell t .4 precharge.circuit during said read 5 operation,
sai d thi r?f%ﬁa lloah%aéé)fei%u@gIcfrc'élgf%tu%rﬁ?ng'o sai d second nei ghboring cell, said
third nei ghborgd ?@uﬁ@ kéle@bRédrnects@tdigloand,tAidsrouhd §8edtbr ddnfiditihg HeGRNd

nei ghboring cell. 25. The selection circuit of claim?24, wherein said

pr echar gé’lglllﬁ%‘eﬁ saidstargst el to ground;

a sensing circuit selector connected to a sensing circuit, said sensing circuit

selector connecting a second bit line of said target cell to said sensing circuit; and

20 a precharge circuit selector connected to a precharge circuit, said precharge
circuit selector connecting a third bit line of a first neighboring cell to said precharge
circuit during said read operation, said precharge circuit selector further connecting a
fourth bit line of a second neighboring cell to said precharge circuit during said read
operation, said second neighboring cell adjacent to said first neighboring cell, said

25  second neighboring cell sharing said third bit line with said first neighboring cell.

27. The selection circuit of claim 26, wherein each of said target cell, said first
neighboring cell and said second neighboring cell comprises a respective gate
terminal connected to a common word line.

30
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connects a sixth bit line of a fourth neighboring cell to said precharge
circuit during 1o said read operation, said fourth nei ghboring cel

adj acent to said third neighboring cell, said fourth nei ghboring cel
sharing said fifth bit line with said third neighboring cell. 26. A
selection circuit for sensing current in a target cell during a nmenory read
15 operatjon, said selection circuit_conprising. a ground sel ector

connect ecd8 o ghhsuprdection; ¢irqyitonh gladm| 2t Wheren prad threrhacger ¢ircit sgdegton j ne of
sai d tar gehn &Rl & R AR dRr@ AUShRSine] dei ) Laid BheBfkDl FOARNRRIBIak0 2
sensing circult, said sensing circurt ~selector connécting a second bit

l'i ne of geadloperatier, saidl third mehborisendi adjacent eoisdid sacuhd2feighbpriag lvall,ge

circuit se]ectaqr cqonnected to a precharge circuit, said echarge circuit
sel ect or Bt megOaring el sBaring § ?%’Fg’ablf ling Wlfiae%agﬁffapﬁigﬂgﬁﬁgqﬂ% sai d
precharggegqiCi rcuit during said read operation, said precharge circuit

sel ector further connecting a fourth bit line of a second nei ghboring cel
to said precharge circuit during said read operation, said second

nei ghbor i cel] adjacent t aid first, nei ghborin el | id, 25 second
nei ohbor iy cerhe Skt sttt pnetein Ak b S8aiirert o2 sHidi Goor  ng
cel 1. 27.nefdMofifg el &RidC 'sédéﬁﬂtnéi%hlﬁirﬁag”bélﬁ,an&h@i&'tﬁir&aﬁéi'gmforiﬁgl k1Lt ar get
cell, said tirst  neighboring cell and said second nei ghboring cel

conpri sesomprisegrerespective gate terminakicopnectedrin e somghanoverddimanon word |ine. 30
15 2 The selection circuit of claim26, wherein said precharge circuit
sel ector connects a fifth bit line of a third neighboring cell to said
prechar ge0ci r CItietselbdtiomgirGai 6F claiande,opiasréinisaid, tagei bl Hbresl a TRétdibaid ng cel |

adj acent to said second neighboring cell, said third neighboring cel
sharing SeSegoidRitth bit |ine with said second neighboring 5 cell. 29. The
selection circuit of claim28, wherein each of said target cell, said first
nei ghbori ng cell, said second nei ghboring cell and said third nei ghboring
cell conprises a respective gate term nal connected to a common word |ine.

10 30. The selection circuit of claim26, wherein said target cell stores a
first bit and a second bit. 16
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