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USE OF DHA AND ARA | N THE PREPARATI ON OF A COWPQCSI Tl ON
FOR REGULATI NG GENE EXPRESSI ON BACKGROUND OF THE

wOo DMENTUIEN ( 1) Field of the Invention. [0001]PdneES2007/004476
present invention relates generally to a nethod for
nodul ati ng gene expression in subjects. (2)
Description of the Related Art [0002] Every gene
contains the infornmation required to make a protein or
a non-coding ribonucleic acid (RNA). In order to

produce functi onal R%Taﬂ?NEggéﬁﬁ ecules in a

cell, however, a gene nus xpressed. GCene

expressi on oc CﬁH‘fI ' ription
and protein s?r?tr es@k%%%bﬁg@ggﬁypéﬁmt he gene

IS caf GG e * | ecul e rimar. .

tr .ang(@} r ?Jg% ) H)f/vli[?ltR, es s?%?%ﬁrﬁlﬁogﬁaﬁo?é%ﬁﬁg gngin pyicular the
presegemzentigrsteldienterbiginesowliagdi vi ded into exons and

introns, and only the exons carry information required

for protein synBASKGROMBSD QFf THAT INVERTION pts are

therefore processed by splicing to renove intron

sequéfereeryatatigpe ney ypicatly pedvidel 45 iaresndlispira@é areas in computers.

. RNA t hat ,only contains exgns. [0003] . .
e R EAARL IR Rt Ol €0 AL B P 0B cip. 1
generaly mdmesiysievices abstainkarDaayeef hembs) @dlisqBr stbHAj Bbtal Mdrow and
tage there.is no ct correspondence between the :

S . ir
colunty dctoder 8‘&‘“&%&9@8{?8 t ?Peoeéwwfi TREROB! wsills farqqsessipgthespgy of
memdtiyiAeHRth fRporRqt @ GRtcPhal aRREs aCi ds in the protein. In
fact, three nucleotides are required to specify one

am nomayst of A6y Ald ndeRsiatilemédEr IHTWh AEANTELLEy. A flash

not, exgg&sed in the sane manner. SOme genes are

memegy it ad i FEBRPM elecirigally-grpsathe pragrammablssead-onkyi thedory) that
can bbersek 8sPi PEsedih BIGIS € M4 i

an, cel | ul ar félgﬁ% ions. O h%?éggﬁnéé? rgg)gérg:lf%[;%g 5@“3) n?%uters (PCs) have
their BIO$ stofedipn a dlash memeory shipato thatrit coueasily deagpdstedfif necessary. Such

BI enes t.hat encade. nuscl e
= BIOCN SOPRIRLD cadle MBI, FIISH BRARGH &7 Birg PRSSEE i piess
electrppic dgyisies beeubs it enables thetrthanufadthiser of sl obt @vAcordiniuhlcation

n.b cti.vated or .inhi bjted by signals
protoiy B 85 Ror R Y i SR e et B AbiEK to TerprSy operad the
devicelfdrfemhemntdddatgesse expressi on i s achi eved by regul ating

transcription and translation. Al genes are
sur r Augpied! flashhémesoeensiees b MémE9HF8! thhti8tludes a large number of
exprﬁ33|on. Protelnaﬁgﬁlleg transcription factors bind

memqTg CeHevEMsEd R ARELna fA Edhiaghiopc Bachet Bereemery enllsongludes a

floatirge péte Biehd-effettQtansHtdrtapf o Eneh(‘}l_ﬁﬂ‘%r Piapge bYnd 8815 are usually grouped
f different transcription

. vai | bili%ﬁand activity o I
into bfogks. figch PoBS P Iny {ipinBlock e b elesiriceHy pregrammesdainen individual
basis by eid8Ingase floNg g?ae{&t TAE $Rar3€ chh 86 gv&yﬁ&ﬁgglé g{)?tg}% gate by a

t hese genes nust > regul ated by other trans
block exase gpsratipp. {The datadp 2 aslllis detpmmingd by phopesersccanbimce of the

chargébmg%dﬂg,mn%gaatg_egul atory hierarchy starting with the
transcription factors present in the egg at the

begi NORShPN ALY S{a??ﬁ%grfm eIUEPGE 25 cBH*%cFr% %qu%e Stzﬁgsgrmemory

. are known to res_ e apsence or
devicqsy gthealledder the lpgisalofosmahelbashemdimory pell oonfifurgémein which each is

4P s 0Q7]. Lf .gene re n
armnggx pr é5se §9| 1Er(1)|;J mﬁ ﬁ%ﬁ ?1 e{[I[ 0%% faelf)'lcgsc élgea?? %é’%ﬁ'i’?to%leﬁffé mgmery cell of
a row ghtheggrayis ciimested tb avpoddesebet Heeeiidchabrai®rgdidty b€ ch memory
Lt hat. can r ate. ar ulate the '
cell Oé:ea)c()'g}rig%gi og‘(r-t:ﬁ]% %n%ye }stcgpﬂecggc#{é)sa 1?1ﬁ ﬁgﬁ.g}f‘g% fmemory array for NOR flash
memory devices is accessed by a row decoder activating a row of floating gate memory cells
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and thereby prevent the onset of or treat various
di seases and di sorders. SUMVARY QF THE | NVENTI ON
WO 0®og203Bri ef |y, the present invention is direPtBUS1007/604476
novel method for nodul ati ng the expression of one or
nore genes in a subject, wherein the gene is sel ected
fromthe group consisting of those genes listed in
Tables 4 - 9 herein under they"Cene Synbol" col um,
the nethod conpri sing adninistering to the subject DHA
n _co ion with one another. The
by sclRing T wlreRded el op Becmtrs i Ty cls

then plface) theit dwad vilged 6n ﬂ%&ﬁ)ltﬁfm %itqmeg‘B oWihQl dll*féhng current, depending
rtlcular S|tuat| can

uponthelf Rfagrapmgd siates, QF} 6"@#131%@9%11@‘? t%@?\ﬁ@@]ﬂieé lsolmmn bit lines.
1:10.to0 about 10: 1 by v\/elg\T ’0009] The present
i nventicShray Of sregpory; qegéf flaghymemesy Bedcésois also arranged such

that th¢ b@xﬁ%l%tatd”&" claliB nfARES RN OF a%wod}‘?hé’ %rr?;'{) {& co%ﬁgcecéd E %word-sel ect

i j ect, mhereln the gene 1s selecte
ine. qvg,. $36h gremgry s6ll depetglitdcty edupled Tab behmm Tain diné by its drain

regioR € I@téhdu Meﬁlgﬁ osHRME tl%/mz%! %re%gﬁ.g edcttog Qg\pﬁ (often termed

conpri si ng istering to-the s
NANR #ragoy tﬁpwaﬂwmf BAzarprvith the meeosnatl &bupl[eﬂ @@éé'ﬂ]ter-m Genes source

ted t
to drdh Bl MGG Al bl FERLMAIRPing, The Py a0As Ty NAND flash
mem(pmrcb;vg@n ésthem aecessHil l@ci rO\MIidedS(ﬁieﬂ atthextigg %Qohﬁoﬁﬁéxﬁﬁ?ye&-lls by

up.consi st | ng of enes listed in
select B Mo (R HRI L Gl ggfastiommempDneel Umdditon, the
word-meteht)linc&(mippiealtﬁ heaebitidl §hR5 bPndefectdiEmemBl-£

or in conblnaglon mn?h one anothe%abqgggggfnngaﬂa

d“"“l’ﬁ"e%?@?éﬁ? unsflesiRd BRMEEY sellspfgrely siring as @f@ m%ms@ltors so that they
pass diten0th 4 AlanbdH 88Uk JhtdgiddED )t? Elgﬁres?éﬂeg '&a&f gdmfeng ﬁ%en flows

enes |n a subj ect, wherein gene IS se ect

from e9°§}F<‘<S’ Bleéeﬂaﬁ <qlprag bof ling tk@rzh eAEVME s dubled sBFTDBestricted only
SPTLC2
by thef e &pk A LUM qégglltsgcff e;&%&%};)g %E{é ces.rt&fhrr Wodg@%a values of

the mmﬁe NASE.TY &lﬂ;sm:ﬂhe comBROAt lioB¥ 4, CD24, OSBPLY,
FCERLG,  FXD3, NRF1l, STK3, and Kl R2DS1, the nethod
compPusing goa‘cmtwrlsltmpgmgl t1od tehé opeajiend, alBehaty bifRAes are selected

to redBbOBE1RE-tb BilS ?rggr)%ﬂé n 11\1/1\/I L Efacts ogﬁetvg%s s%gg%gr]lg %fr%%ts may still

invention is Ire
occur fet mgmofy)de\nwlhaaring’igt lihes loxgied 96 idpfferoht RREcA NevBY Because of a

Ny suby ect erein the gene is selected from
lack °9§H‘%§d‘%% Bgegdﬁ giu‘%sﬁcﬁagh "FP‘RM;A TIMVR3, NF1 , LUM .
T E2, RNASE3, NRF1 3 STK3,
o P8, AR PN AT vt
beconLel\Ap;paB:nt BHYbse kiNed in thelabBponPeARRY aNPYhdbrsthffing Mk ?r'&{ent

013] The present invention

t th 0,
Spemﬁ:(ia 1on ﬁrl egg gﬁg {lilg,#t fga piterpative 1{15 lipe pelegtis dngrcoupling schemes.

treatlng or -preventing tgﬂprs |n a subject, the
nethodconprising nDduIat he selected fromthe

gro consi s , NFl FZD3, STK3, BRCAl
NRFTﬁ" %@ %{ﬁ gm erpﬁ ugql;ecogﬁg}tg)@@l pipgram and read operations

and Othdf‘prﬁb&hfsrdrél @ddlesieﬁQ?)y&H@b%@.&ntQHvSftfoﬁ%hH\(ﬁlthe sﬁctod by reading
al one QOr I.n conbi nati on wth one ano er.

ands“f%‘@ﬁ%&]e%ﬁ’gwfw&ﬁ?ﬁ“?% directed to a nethod for

tre pr.event i ng neurodegeneratlon in a subject,

t he r?é 88“%’ fligrent; the Ingatica provddes yesthodalfepemtng nanemory
devicel hRh@lifg Bortanehay sagciifg Ateiii blt-lﬂrM%s, @Pé'g%abh bit-line pair has
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TI MVR3, MSRA, CTSD, CTSB, LMX1B, and BHMI in the
subj ect by adm nistering to the subject an effective
w@prman2o3sd DHA or ARA, al one or in conbi nati onP@I/UR200TIEN4476
another. The invention is also directed to a nethod
for inproving vision in a subject, the nethod
conprising nodulating the LUM gene in the subject by
adm nistering to the subject an effective anount of
DHA or ARA, alone or in conbination with one another.
one HibBné ORI ' : Lrected..to thaod fo
treating gra@grﬁ é%éff‘?‘? %ag%r}fggiﬁ?cg?ned%dd%%eé’?ggﬁlgﬁ%‘ﬁ“ at a second
vertigal eyt differpmt then thedirsowpticalilagl.modul ati ng t he LUM gene
in the subject by adm nistering to the subject an
ef f ediarpaotiepembodimedttheinvaRion plovides @'mémMory device having an array

' i i e_another. [00015].|n. other
of mEAG (s cBloitl 102 BllGeiy Rt i) A aediseds Releatiey eupled o a
first mwggbviqagh@ngh m‘ﬁr@l&elrdef paXes ThieHirst bwil%@%tfgrr]{xélﬁatat rst level. A
. conpris ul ating a gene selected rromthe
"eeo1g r%‘E %ﬂ% 5 r@%ﬁeﬂhﬂﬁ%&{%&m andyAstestivelsi ¢omplateo the firsesensing
devicsuhjongh alsgcamiideldct bl MhelsBedddhibiiRe K% A8 & d &%H%X geﬁ/gl. A third

bit Ii annuatgpof or ARA, alone or in conbination w
KNS et AR seGeRd it lne ang igselectivally conpledriet igtohidensing device
throughRarthivd B8 ettdte. f HRC QM el : e el o& 4 Yine i
& congri Si n’g, modul atin {b ﬁieﬁll\%,& <'§"e§‘g%tethfg Fﬁl‘ritﬁgvez'u j fouyth bit line is
a Jacw the thipd Rit pe afd isoseldetivelylsioapledado thef feeond vensBipdeviceQhirough a
fourtlbe @loaArhe¥: - Ination W ope anot her .
P et T oORR 11l PRI IR Sooag frllr rconirol sate of the firt
select gase vaonpledde di contrbligate obthe fouah selbimete, ahha doBirBPghte of the

o L O SR BB TR gt 5,

adm pj ' o the sybj.ect aneffective anount of DHA
or Aggféﬁ%%ger%bro‘iﬁ%le@o |lﬁﬁ?}t’8ﬁ RKﬁ_’Y‘Ffe?_)ﬁ BCHHBY Heyice having an array
of mepygp 36111?: @tupltld:d ifo;,z_r ploedlity bhbit ﬂiﬁ%’f’.‘ nA'fﬁ'Et Bi_ﬁltiﬁ’é _fses%fe%gvé@ cBupled to a
.hod_f.or ,treati or, preventing obesity in a
first Sgﬁ%ﬁy% ct % H‘é"‘h& ‘hgg&t E?}ﬁ%rgaé"?' nH“"rrg@H bidingds formedat a first level. A
second dlitdatecidl afljaosnttthe fight BN AR 1S Ld189; RXEoR i
dovi aﬁg LEP in the subj ect 1by adm ni ék_fqlé}réltyn‘g&@;mattﬁeu Ss?%%rjl%%elnsmg
VICEHTRYERE $950Bd sRlseingato f TioHrecond IrAineds Gmenedrat second level. A third
bit 1in€ @¥vitijAcdnt B Webhl BRENER i L ng the : ,
he éﬁ% |rJ al advant ages f_g u nlg<1i ?sgsrekeghggl&i]cgbggg&} gtfehgrsb?‘%’éﬁdevme
throu Sect gatey third bit dine deformed e the firgeleheld A eurtH it line is
adjacem® eHdl Bl 5k 1 | -genes i n ubject. It also
12 pr ovi des a Er}feet od gtg %lg%b‘%?gg?u fed 9#?‘8 Béﬁﬂngjﬁ?%{‘%de"we through a
fourthsglechgate gdhe fowvh biadink j,sf ﬁbdmieﬂ athe secbraqsgu aglﬁonthﬂ gate of the first
lect 3h& | tho the prevention and/ or ]
select 228 EORMEEEPs BollE 2305 d3he bedafl r Cesteiand Bicqmirol gate of the third
select gpfednequplehtd albanch] gattalfalbe AnE selekt gyl t hood. BRI EF
DESCRI PTI ON OF THE DRAW NGS [00018] For a nore
conpivether embedisteatdo e fvention RICBSRIthethBYEREd &baratus of varying
reference is now nade to the foll ow ng descriptions
taken in conjunction with the acconpanyi ng draw ngs.

[ 00019] Figu ' he ingenuity network

anal ysi s gen%ggﬁyéﬁ#%gﬁﬁégwmm net wor k

IS @& bcal Ly represented as nodes (genes) and edges

(t hgﬁ%prgIl018flcbi?(;kr(gflgf’?’o‘ﬁ'llgﬁﬁfmﬁ‘éif\ﬁﬁéﬁtegéﬁﬁ%?X.TCWEIEM@EEfscording
to an epESGRh eI I0Dth<InvéiioPREFERRED ENMBODI MENTS [ 00020]

Ref erence now will be nade in detail to the

enb&iure Atis a ethentid SAIANII mepRRy Qﬁaygﬂ Scd¥@IRL gég)oa%))?ther

bodl e. set .forth bel ow Each ekxanp I's provide
embe %é&lg))fﬁ%exﬁvgﬂtéﬂ'on of the invention, not a linitation

scope.
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of the invention. In fact, it will be apparent to

those skilled in the art that various nodifications
w@ee7az3sat i ons can be made in the present i nvRCIL/USW07/004476

wi t hout departing fromthe scope or spirit of the

i nvention. For instance, features illustrated or
descri bed as part of one enbodi nent, can be used on
anot her enbodi nent to yield a4still further

enbodi ment . [ 00021] Thus, it is intended that the

pr esenbuleVRntd ch.modi ficatjons and

vari at %%_r?s as gg%epgﬁmé’?f]?gi# Ili’gﬂls@é?ﬁgedg?g A& 4 i5E10a% grray through
colugp arenss givguitiyd I/ ginbwitry ém b scor@re fwilbhre6ihbodiRat HeSvention.

and aspects of the present invention are disclosed in

or arfégwisv dustriteoapotienfofla owhog @8Ge, heshrding to another
emb&Eﬁ’s ,%flgﬁﬁi‘?ﬁ%e% ril.s to be understood by one of ordinary

e art that the present discussionis a

descrd: Nt i f .exenpl.ary enbodi ments only, and is not
i nt er?é@d%%s -Cfﬁ%SrS%Etwrr%v %’S%PO%@Bé@@n@moway taken along line
5-5 of Femead. i nvention. [00022] The term "nodul ation", as

used herein, neans a positive or negative regul atory

ef f eFiguwn 6tillestexey £p6rtion ofh r@erﬂ&@edevi&QQ&%Ldiﬁg ¥ 88 her
embota%gltn ft%he term "upregul ate" nmeans a positiv

Fegural S ™ERERR- on the expression of a gene. [00024]

The erm 'L/.dovvnr Fl ate" means a negative regul atory

ef f ect®OR 't'hHan éﬁ% raden ghap pxemplanenemogoaeulks ageding to another

embodaneitpftheidventidon €XPr essi on" neans the conversi on of
genetic information encoded in a gene into nNRNA,

transfer RNA (t RNA)pgTAti POSORRER! GGRNA)  through

transcription. [00026] The term "infant"” neans a

post Iredhel fohewRip dedbdled & t : ar_of. age.
00027] Tge term " chil d'$&ﬁle§t§)r?s&gﬂﬁgﬁn%ﬁh?%g¥ﬁef%m§é§ W%gﬁto the

iacco | n gldr?g/éqgsafhg formaengrtshes¢ofagrel inl whish hestervhag iy Vet &
illustrati6n sk)gci'ﬁ% eprﬂ;o\ﬂ?rﬁéhtg ﬂgwﬁ%glstheg frgfge{q%% H‘xlatyﬁ)gdp‘ig ee&[ %n thlendrawings,

.,__other enbodi nents, | |
like nypstals desgribte subsyauiadly sfrol@28inpbhentsehubupBolRitRS §vePBNSys. These

b ' | .subjects c e donestic
o A ¥ TR O AR e B P ppracce e
mvengen. n@ther eorbolimems mabidie-utilized Snd B @6{as lSﬁBalif Q&L YdEirical changes
urkeys,

Qrses,. pigs, cattle, chickens,
ma’; bgﬁﬁéqeh»gﬁ@%e PG g}eeS&PEe ek hipacsent myeation HUsatberfollowing if
applicable! (theaeith twaifer| RGA8Iatd B dtif TS folloWi i ;{Vf,].fc‘i\ ,
Semic%x’?(ﬁxd to dets“gr ié)e a subaj ect, lmg.\an c’t.]ﬁglﬂgﬁgscg%gfec des any base
ST OHg TGt ol argfo by derstapd asdncindingdsilienmedn-sagphire(SOS)
techndlbgyg eflzontsiHratil ' t ki [
ec ey ailizo metlaf? (5O Hebhfody, AL idIG %%EFSE&?@F%@%%T’B?IOW’

do edof ARA and DHA. | n sone_cases, a subje
ped gndpin SFRIGAndRgtors.spifaniel layers adtiiliconaudpomedb e base

semiceffirfor shacvd) a8 HellRYotRE sleﬁié&n?ﬁgctgi S%Jc&g g&geﬁjllol?r}oiw%nto one skilled

in th due_to nutritional factors, sease,
m the gty Byrthermare sfheerrefer goe 2oinads tam edfdrer silstratd @ the Féllowing

descriptidH, Rlvidiey < osition that satisfies
S B R fEp AT haC SRR Lo b Ko Bk oy anctions in the
base semisenduqierstiusturbuandterns wafet or sitstiard neldStd @fderll B layers

y the

: Lnfant. farnula are dictated by
comalf?ggté?a. f‘?ﬁ%ﬂﬁﬁﬁﬁ%&% T i Pyife Beaslcg SeSopimiont dhsrsfuse, not to be
taken ln@d,:mmt@ seas\e:i afd .ﬂ:e stops ef t.‘kﬁgjﬂésl%hi: mgnﬁ’c?{] isMRfined only by the
G rise i 1 n, .mneral, and other i1ngredie

appemfaév%@%%iarﬁldaeﬁuié'#e&tstaﬁgﬁ?ogti nul ate the nutritional and

oth ies pf human breast m | k. [00031] In

accgg%’g%ggs\%mﬁjz%itcﬁ%grﬁwgggﬁfﬂﬁoﬁ\% RPi1Bgeratedkcirqntedrviges such as a
processypayeMehuuy vevied 162 mv.chcaseding € 49 EmBBEih et bPthelilention. The

expressi on of one or nore
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genes in a subject by adm ni stering docosahexaenoi c
acid (DHA) and arachidonic acid (ARA) to the subject.
wo poogomssenbodi ments, certain genes are upreguPer/Es2oarian4476

in other enbodi ments certain genes are downregul at ed
via the nethod of the present invention. In sone

enbodi nents, the nethod conprises adm nistering

docosahexaenoi ¢ acid (DHA) and arachi donic acid (ARA)
to the subject in a ratio of ARA: DHA of between about
1:10 to about 10:1 by weight. In sone enbodi nents, a

memoay devioé la’bmw bt fBbiti caterbausenScdndygtorislevigs o, a semiconductor substrate.

errbod t Ay
Exargﬁlﬁs Bgmlf %S\S'Q’Jc{@te ]\?AﬁiD % ptgigégr%\? I AV é%tetngor dovices,
dynadiv earﬁimwncdebﬁmehimy deviced @RAMs)staifc Bhifororacéd’d memory devices
Sle Q tg conbi nation wth one another, can nodul ate
(SR‘?#% é%fﬁ#% f-on of genes across diverse biol ogi cal
procelgses htf have al so hovvn
S A

or in d&‘ﬂeV\ﬁ frﬁ’nb(ﬁ@ SHSt HQ? %%Iagt I.J'ratyhdef AR Hemory cells
104, %Fydﬁﬁé%b dBcdfer 1068Bw av¢edsvi@atuitty l(mrcmum acme-mycmtry 110, control

eech devel opnent, lung functio on [ a a

o b Do BpmE o) oot B S 98 R acccs
c1r01ﬁ{r§'qcibsinclﬁ&'émﬁuﬁiﬁwﬁ§§ SikQliery lhRQ$ddnke WA GbodiRiefits of the

obéesity, atherosclerosis and many ot her bi ol ogi cal
invefitioiot Contokeitbuitrs b2 tragdaprd(s Bfr orp oppratipppoh ltl‘éﬁ%‘on

chai n pol yunsaturated fatty acids (LCPUFA) which have

pr evi me@@éweé R3wrayt br edsiplad anuedemal MEOPROSFESAT Y or memory
conbgcﬂpew H)tr Aenh eﬁssw?pag aﬁ'oq%hldecngr% %&nﬁ%@ﬁl\éﬁl&? 8Bvice 102

0 sup vel opnent mal nt enance of
recetves cbmaolrmgr@eﬁomwe pevagesordR20iontamtentradilinkHl 22¢ The memory cells

are 158?)% ﬁtog? g\)?tg?lgg' %c% 'drng é %%I-Eblr@l rg{llzlgg r}gc?é?é%s'rsnr%rraés are received

via arhaddeesn Hnkf 06 thaedre ellecdﬂedrut addrass (ﬁec\ﬁéakls)wb algess tignimemory array

WEIN N ol T RN
in re@f)a&shzl t6 @R Eorfed] dighARAhdRh® BddressBeidaty. EwalMbe apprbciated by those

I t S Vi Bi t h- \\é | nf
skllleql\ﬁxgﬁe mn%g@; a&?l{g;@g]rcgl%% ?c\g-nglo | gszIQ I@%g'&e p%p&?eg; gnd that the

R feeloffigdte haRMeah S@shiiftias BBlpPfoeasdn Hd kvédtion.
| ants that are breast fed. In infants that are

for mulpg \gex RHAdandeABA BIitarRacsd ﬁpto@mm &ﬂumn
|ntothe dlet [00034] While it i's known fhat
fashigen mr@maﬁ@quemm Pé)cht Hfehe ey seh insludss a.ﬂ?atlegr@éte field-effect
tran@3r %Q%A{ﬁé of Hold{H\%aeF %@Mls% PE BB Into Bﬁ%ﬁs N@hch of the
een s any effect on the nodul ati on of
cellgwmtbln 8 bk»chroes b stecincally pupgresmmed op :pamdn\adﬂll%l fbapig bypharging the

ﬂoatlﬁﬁ%g (A "[]H% ch%;% € Ghetem IBU'FD]H A tfh)% 1%guﬁgrb d'block erase operation.

at’ion one anot ion o
Colgmndtit inexqfmessonyrartay t0derp fesedtat different wntiga devels.
surprising and unexpected. [00035] In the present
i nventHigure 2tike sslum]'latrt oftzaNAIND arenimrfvatmay 280 ras lagromtaereot memory

t subj ect, can be need, of.
arcay 038 bt ROE sp BT Syl IBRHARBE, s by Fisure2
the Bfem4gy Qﬁ@h{&bﬂéﬂclodlemmlﬁ@s arj o202 andéntersentingbit lines 204, to

genes. The_ s ect ri sk evel 0
2045 o ome Gt Rarea e domes S ELRPA 16vels. For ease of
addfe%gl‘ﬂgfiﬂ twgﬁﬁlsééﬁﬁoﬁﬁeﬂt , I ﬁdrﬁlb&r&ig ve 8 gined D2 andjtRaiumber of bit
e at ris ue to genetic real p05|t|on .
linep 204 #r§ £ash SEMADOVST 9t fiRr §- geaSé) E%%ZO?&?%%’Q?Q?“ ligjes 204

di sorders. [00036] In the pr esent i nvention, the form
of adm nistration of DHA and
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ARA is not critical, as long as a therapeutically
ef fective anount isadm nistered to the subject. In
w@ oo/ 120380di nents, the DHA arid ARA are adm ni BCEUSIHOT/@4476
a subject via tablets, pills, encapsul ations, caplets,
gel caps, capsules, oil drops, or sachets. In another
enbodi nent, the DHA and ARA are added to a food or
dri nk product and consuned. The food 5 or drink
product may be a children's ntutritional product such
as a followon fornula, growing up mlk, or a mlk
powdeviemory heayp2odliciudes N AR Dastrings 206:'te 206+ Earl NgIND S'ﬂ‘mg

. t h

oo B AR 0800 Tk o R 5 woin
202 @i BitAina 2 03 U Ak dloatihg-gatt tearsistors ROR refresem han-whlatike memory cells
o P ot S 0 SE RS B e ot

in seﬁ@?@éﬁ@& tPdraid PR3 alsBurdd s€lebache Bt andt ah@rahﬁfﬂéﬁt line 215. Source
formula for use in the present invention

is
seleqilingi2 fdnelndss Q:%ﬂ%?fé%eéecéﬂatec?d@t gnd fgldelisrrapiier ERd), at cach
1ntex@£@§$p1ttfet\9£edqé R D%ﬁ‘it@ﬁww Sourdy é%ie%‘t Bine Bil4 8e[i‘idﬁ'fraﬁ%@lect line 215

anount of lipid or fat ty i cal can
mclupbs p draiosekobgate 21202808 lﬁteldi‘e@ﬁi tgsigog (FEThat S?ﬁill}ﬁtefsecnon
. [l
e AR R 1L 08 B et u Mo

transigtoys F0800K cabh N AISDY string 206 amzcogmcte@bktwlen amogtcz@l snlect gate 210 and

sources e any used in the art, e.g., nonfat mlKk,
ad”ﬂﬁéyk’?%ﬁ%?h? caseln soy protein, hydrolyzed protein,

gg‘ ggg%a%'ggq; ‘?f?f?a?ﬁ gOlngF Selg':(te at C?t; g“t?cb gooag{é&rgﬁxoﬁﬁgurce line 216.
TheSY4iH R eatH sturcdBéDgarta1ions poﬁtwae@lste ths tcarrcdnof thied@st floating-gate

trmggtég gp% %lfhgsccﬂr%:ggggcgng L(é\glatsgﬁ{)%g(%ﬁs Qll"s'lcg A zeg % r}/ of source

sele® date 5 AHIAL BoRhdcted®lthe Sburee SPHbARE- LItk traﬁﬁkt{’ﬂa beg ﬂ’bf the
coconut oil, nmediumchain triglyceride oil, hig

corrgspomdingINANIP strivigl0625 Eattesqurentalecs gate 2010 mcl&ﬁas ? ﬁ@mﬁ gate 220.

l'ike. fI[}‘g0039] Conveniently, commercially avajl able
i nf anfThedrainiof caetndisin spledd sate 2dx sppcstedetarthe bid line 204 for the

corrgﬂ{tﬁﬁflﬁ()ﬁh {rﬂ'ﬁelt (ar&rsaﬁrc%%tcyﬁﬁ Feseldadhp1 Enh @81 diA 69 drain select

ee(r Nut ram gen(r),
gatd 2l és t:mmlek:(eld)tp tlagbfit Bne 20hiciof the qmmabn@m}éﬁl steing 206, at drain

conéac g:?%rre-ﬁ\ C% %?%’egﬁli/ ?prxox?( Lél{e i \;e#el\;lllz")‘igls’_&n eted ¢ ﬁ@ﬁfakgrﬁ gf the last

ﬂoaunnggate:m&’mmart 268y o/ﬁthd&] camespanding N ANBNsiring 8864 Kor example, the source

f
or L2 e TR g R B PR o o
coriRk &%ﬁhgﬁ%ANE%&mﬁgzmﬁanC|aIIy avai |l abl e and may be

ut|I|zed in the present invention. [00040] The net hod
of t heryipiuat Bbhstruction of flestindigatadnhsistors 208 Dwhefes a sDiae 230 and a

or ARA, al.one or_.i.n conbi nati o h ane another. .| .
drag 2, a foBHRHEAE 23Pn e POl et Boo s Aioifipfiage 2. Poating-gate

trars¥sRbi§ 208 halé QIBIRRAb] Fatds 236 ahgiiéd & alword hné)D@Z A column of memory
enbodi nent of the present invention, this r

arrat 2510 8BS 3 NAND Rripgg0nand ¢ hesquirgang dapipsp lect gatés connected
thefel? Ol BRYE thé Iﬁ%aﬁﬁé bteltPnbikOR 20Phe tRost thfshbAY Eoﬁmibnly coupled to
n one particul ar enbodi nent the ratio is about 2: )
agmmnaﬁmdh@pzﬁartlcular enmbodi ment of the invention, the
ratio is about 1:1.5. In other enbodi ments, the ratio
i s abdiigure:Alis azschpmatie pf ¢ defpmath Rivserding fom thegremopyjagray through
the. cglu%%) Q%ce% é}r&ntryl > aeﬂ?étcir&ﬁ’ilt@rm%gmghﬁ@e%rth bh@mbslinSent the

urt her “enbodi nent, the ratio is
mvsmtmn Beappse menjogpdavires typiselly sprtagnpaiiphe if Rotdtilliopg of memory
invention, the level of DHA is between about 0.0% and
1. 00% of fatty acids, by weight. Thus, in certain
enbodi ments, ARA alone nmay treat or reduce obesity.
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[00042] The | evel of DHA may be about 0.32% by wei ght.
I n sonme enbodi nents, the |evel of DHA nay be about
wO283%e03%9 wei ght. | n anot her enbodi nent, the |BPUBUSINII004476
DHA nmay be about 0.64% by wei ght. In another
enbodi nent, the |evel of DHA may be about 0.67% by
wei ght. In yet another enbodi nent, the |evel of DHA
may be about 0.96% by weight. _In a further enbodi nent,
the level of DHA may be about 71.00% by weight. [00043]
I n enbodi nents of the invention, the level of ARA s
cellsDREYEaAMInAdhane mhlipled ofels clmyltiptaxiie inbyounbing htmemory cell to a DQ

Thus in certain enbodi nents of the invention, DHA
hneﬁf@ﬁé“%‘%‘yr%déqeate gene expression in a subJ ect. In

anot her enbodl nent, _the | evel of
0. 6 70BN GhE B SR e R T ME: §gmopy aray 200, i
sele&%l}n%ﬂ?@d AREHEst %iﬁ%l@ﬂer\/ﬁughiough hts Wedociited bizlline 204, along with

dinent, the level of DHA ma %gletwee .abo 1
bit 1@1es,2% Siomn @nmgﬂ;(;bgf Q@prgwpmpmgﬂ (n OXH 1g%r|e s;9pe example,

for a?:'il. '25’95291&5%60 gf tﬁen%@fl@ﬁ@t@a ih PMRIRS 2 ONtak Set tnYddh 613 dell 208 might be
per ght er day to_abo
seledtﬁ&lyrgomq:d togthgfﬁrsjggyltm@xghﬁo gporu:gp;ﬁwaﬁﬂn ghits word hne 202 and an

assog %rgf“nnt el ]gg{%e(abpéﬁ %191%1551%333@8@% t'orll-jntﬂfu%%ﬁﬁ’@yhay be
conﬁg,lreﬁ tdd sxﬂyct\me @it Bvq:rs'rtvv@ay moéng bitrlrtels ép respbosti tawmtad rpés decoder (not

shogﬁngrlil BL %%P"WE U% é%g{%é’ gyf%?% zic(js"['ﬂmé ﬁPﬁ‘g?HuM@' gglx; St(ﬁqrs configured in |

accc[r@&%'ﬂntﬂ' babadmnkiits 6f thARAvenfioan Itanﬁkjﬂa ammterxb thatjother memory array

cong;;l?qsgggés :ﬁgﬁ\! efpﬁt I && Iﬁg}ﬁg’?%{:og%l %’F %géuﬁﬁb&%g?rs \ll(se ?ﬁ Ehe Hvention.
AR NS A S
latcﬁﬁlggzli‘xtcu 308P6nkss thE Adta vhii: Ghe eirgbtgnélﬁoif}ociayl M zghltprowdes a

In anot her enbodi nent anount ar from .
si grgzb mghcapge 9 its dletacglies om g I9umgf %@ﬁ ’gléq. m&ﬁyt Zi»(\&/? i;mg @gnd latching

mrcqﬁjgg%fé K9n & IE)Qlﬁjd/edV@ 'cgnﬁnrpgéCOQ@)élrcﬂllﬁgmb AdYHE Weth other outputs 308

ment , e anount varies from about 20 Qﬂdp
fromfoﬂtm@ynm deniceremotishpvrmindisute 00 Thg cplrmikge elfbf&?;}‘ 3101is
t 0 d alnrbfd%ﬁ% decoder (not
confla et of AR TPBBIRUOR i & s decoder o
showarin @gire Gmaadh caupl2 ﬂmg/alxeﬁlt}kutllﬁglaB b2 teplack thel data %ignal on the node

314abo { 10 g keg% lfné)laﬂ,]dea ncgéu {ﬁé’ce%?ﬁ%ﬁ%@%ﬁtﬁ gegenerally bi-

dlrélzlﬁ@id&l Zﬁd ﬂ‘E/ol\QQJtHﬁ:tﬁh 312 peyahllnalsd Inmen@n‘mlath vrdues, frarhdhe node 314
u%%@%@%gw%%\é%i%g%&{x%nf b%lézl. [ 1({%1% Ea&ﬁ:j.\}ﬁh?des two data signal
legh,Nfedibr EQFbE asmblmentaryilogit ﬂkﬁ/epi esent invention

typi “cal | y varies fromabout 4 ng/ 100 kcal to about 100

g/ 100rj Fﬁﬁg 4 1lid§tr@tfé@bh>@ﬁ1cﬁﬂﬁﬁkdmeﬁbty détiee, anchuat memoARAevice 102 of

Fxgp\ggegi easépqalrr o taogﬂ?p(lgltf 10 %ggrﬁé)%?he iy e g}%gtfnqq% m%ﬂé&%unent a memory

arré/yaﬁ(')@éf flrg%E £BONtindddesit 196s kosl, féz@ne’ﬂm Wt firsOvergtdlQevel L1 of
In"a particular enbodi nent H nmount. _of . ARA d
moysey 85 Ao asisisnptosdyihe seroREkk L d Bigies A9CHfoTHE at a secon
| thEAROYEMRAL 1evIN, BFBIEH 0l Sas denoted
veljﬁgﬁ levéég ﬁd?%éﬂ&%rﬁﬁﬁom The |e \r’1f ant for rruolrgtm’e@a s Genote
by ﬂ\qcmllbemde?d Rertepawiples tmwgmdwwec@#weé -2Apgy C¥gThf ghegfirst vertical
levﬁf% A lusq}alté%ftqlnvﬁ'%gr Loe another, for use in the

mvention-can be nmade using standard

techni ﬁ%ﬁ? e K &OX\@ro'sQ J@ﬁnélr\tllew%?r W&?meﬁﬁry array 404 taken along

eqg ui va anount 0 an oil which is norrrally resent
ling 5 5 of Bigurd 4r Galumnssefonernerreds (pntshews jnFighe ﬁ),éFParated by
may be replaced with DHA or



10

15

20

25

30

ARA. [00049] The source of the ARA and DHA can be any
source known in the art such as marine oil, fish oil
w@Revgheo3gel | oil, egg yolk lipid, brain Iipid, P@ntSionz004476
i ke. The DHA and ARA can be in natural form provided
that the remai nder of the LCPUFA source does not
result in any substantial deleterious effect on the
infant. Alternatively, the DHA and ARA can be used in
refined form The LCPUFA sourcCe may or may not contain
ei cosapent aenoi c .acid (EPA). In sone enbodinents, the
isolafiemergacnss P formed én » semisongwctonmibairais 400¢ unepegpendicular to Figure 5,
f
with %Eﬁ*ce %ﬁ& d?&iﬁ‘%%lgms (Bt SRR F 1?2% fﬁﬁﬂ %t Jﬁ%ﬁfg@ eﬂ;i% one above

fornul as used herein contaln
the fage Mang offfiguryg Handore wbwahq&wspla@ssf Hiprane Sat{écmta@@ (or via plugs)

409 é@(ﬁg%lé@ﬁ%c a(FﬁD @F*K;a LIE S L of ?ba\(lgﬁg LdE te%%tésre]%usc(li\ as%n?m seféct gates 212

of Figutesk. afiti ad>tlegir thed F@ﬁ@ 5[0@6@555]@ summagoaf-tyabwnmy/aaouce ora

be sin cel | taught in. U.S
NANB Y rlinoc Sedge, il fiffersted posytting inie Golueislinesien in
manmfrs%itﬁfbv’:léleuhﬂé&@ﬁobﬁﬁx@ﬂ@hrh@hﬂbﬁo@/fdbﬁfz@ﬂi&ﬂce in their
entirety. [00051] In an enbodi ment of the present

i nvermit tines Mﬂ\a&rw&mﬂ t8 la@AEltiflex ki CPIHAL ﬁ%&le@ﬁvé’l?ltcbupled to a
one anotE suppl emented into the diet
sensingrdgiicers gn?so"rr{?’t“ﬁ‘ igdtignrerh MuHipksier Add dncludesgws ofselect gates 412,

such)48 ﬁel@éff@cg @rankiBtods (FHT ?%HV% g @ehedh ated 'S éd?lfnﬁehly coupled to
preterminfan | n anot her odi mrent of

contyoh ¥‘§?R #bh, Bmmeé AORRE regpastuelycoppled éwpwa@/dmn mguhns 414 of select
gateOL). %B@Hrm%r?ér/%“?&unt | f;gg?ﬂgte%cb&gﬂfetsgﬁcg sb@f 2 ?es\}:\)gctlvely

subject from ] ect reache
Coup}@bﬁoshﬁ”ﬁreag eontfal lisehét1 andngatedin diffddeit rows ARA coupled dogether (or

are sﬁgreh sgﬁetc{ g&emﬁ r? é?g e ? Q)Earrépd%,] i/ce?cgr?mtrﬁ%lons 416, and 416,
respd:c:ttﬁ/elyl Gfﬁhe)f)aﬂr lof ssedefsbed seldut gates B 1Pardndcll2af, respectively coupled to

odi ts e subject,may be a_child, adol escent, .
cont BRGR FED S g5, 0% RO FRURr enioP et Bt 4R 4 squroe/drain
regldn@.\ll& 65 amnm@ @spttibely REtnesir &mca@s@ﬁ/ecstele@ngat@ml;q %and 412,

I n anot her enbodi nent the sugéect of the

resp Cﬁvslm ‘?%‘ﬁ lgdgo gopip) lings e and fhie asg saunied taggthsr imfprm select-gate

pair 1Y) ¥R. YRAJCE glethairk 31R@Fd EpI &S toReRAHE BRBLIS 432N6F sensing device 420
adm ni stration of DHA to children between the ages of

in a gnfstosPRe Helptiopshipeas Sopm iadiegis 4ef f ective in nodul ating

t he expression of various genes, such as those |isted
in Tdiarenegmpodimerns; p bt gmﬁﬁ)@,fm@cgat the &irst vertical level L7 and a bit

line 26T FdMneh ra@%ﬂe%c@:ﬁd %eﬁqgveﬁ\% 0 r&géétgf"egp?&%t L

ages of one and ve years o ive In
dranrfmwnat‘ﬁlﬁ@fteh@h eaap pEsuricossif selant g@ms 42nts selsctegntapair 418. For

exarﬁeﬂ]ngsbgt 1ﬁéstéﬁ)% 1 Ny m%sl eére%e #egt%{ﬁf ]CO‘!llﬂﬁé\% C’Hrpe dram/reﬁmns 414,

i ments o el nti o
and ¢cirioif tlagt pa)nOﬁ\usttdoes:m@ saleot baes 4H,q aaflf4d 21 j M‘selamt—gate pair 418y, bit

ines L0 DRGSR 00 S 71 PR SFErfbi pa 14 e

pair oﬁsmeexshu@fsehacc bateed 2 atand i1 2Thef sehécightepal 4185, ¢t6. Note that
i call a

sl Bl SRR RS0 5R0, 0F QoSS L 8I GE80 o et g

pair letdre co@ﬂéd td1§ien|sin|ge;1rc{1ﬁ Q224 lsourRe/dp4if $€F1bnd MMR RN 6} Fespectively
| so dlrf ted to the e of DHA or ARA, alone or in
of sefest gtea o AR Zomar Streate Pt 1 Sele SepspfiEIGHP s oty

medi cane or . nodul atj n e ex ressi on of one or
mor ¢ e dtrthey e Sekvefk drbfeanhbl Ract Aol SioeerREllacent bit-
line pdifyAIshee GEPEPLi e Sdcateldny tie fidshG&Hcal level L7 and the second vertical
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genes listed in Tables 4-7 under the "CGene Synbol"
colum. In this enbodi ment, the DHA or ARA, al one or

WO poocordssnati on with one anot her, nmay be used PEI/US2007/004476
prepare a nmedi canent for the regul ati on of gene
expression in any human or ani mal neonate. For
exanpl e, the nedi canent could be used to regul ate gene
expression in donestic, farm ,zoo, sports, or pet
ani mal s, such as dogs, horses; cats, cattle, and the
like. In sone enbodinents, the animal is in need of

levelip Fasgpxaaple suedestjrely adiasentshit bnes 405855 pnd AB6L2,1 of bit-line pair
f h

cos BLLARIN RIS, (36 Rl sy ST B e 2

succca‘sntelneadj heantrbitiaes 10614 J dndtD6dpp af bn{hrneqaao'r@Ss laid ﬂeepbctwely

ol L 1R By R RTE A SRoP IBaERFE 1 G8  Goo. ie

406 omwnehedrel)h@djactdme bﬁ{:‘lﬁfel ;falu@ AL @espetiigRy betcewdivdly alternate between the

ex dered o be exe
first G oR YR ief b clst WP i glprre B F0RMe S eoHyely selectively
coupuézietocdeﬂmﬂg ciBihie I 0ihkQupH the selsargatest12l d¢rﬁxh@n19>baﬁp1ee $o one of the

percentages are given on a weight basis (w
contiphigEA b hESEH i A CAE 400 Eﬂaﬁ%‘?rézal‘*qﬁ@g@%ﬁ(l 49fjag, respectively of

blt—lﬁé %HHL a26leaos] bes, thg 4Q§§ lakd fespdctiEly RRLtiHEM coupled to sensing

uppl enentat|on i n nodul at |n? ene éxpressi on. t hods
mrcww%at SH2Rp| 423 avd| 40 FesPEBIEY) the splectzatesiles 1, 41222, 41223,
(o di

ana EUDLEA0N ey FQFCLR e, By UFEPR) SR gy and
4061.3153%1&:16\’@0 IOﬁbitI-llliﬂrpaIBr@SH )AZISELSQZISB,LKHdm?ék, a&mrmhct@a:becoupled to
the s%fégt U?‘l%ze . flzglﬁ’l 2? dbilér;' 4 co gm[()) ?r act ‘fefd t,(otclo(r:l%o?fme 411,.

Char erlstl 00057 urteen n

del i \?Iéé e SB ol nﬁan’eaorl? !)f Séa(rl)ec% %teiggé (fgéi/%vﬁteg St esg fnse to a control
mgnﬁ\le’edffatrﬁlsomﬂfe&:ohn‘ahhﬁent Efbrithattrbe. MNsts €y contirdli sﬁ]gx%s are received

rs of birth and ndon1ze t.0 one, of three

from S4ltra Scqets cPaRh AT SRRy Orvicnavge Sct N pRireuitry 110 of

menid¥ dbvide VOB I6S F{Lgur@g e Control KigRalipYRdated biyAEE Yoldual access circuitry are
st ai nl ess steel es in a controll ed access nur ser

in feﬁ&f&ﬁ"? tefprl stane EFFRPT WPHebCiAt e A Hiean ey device, such as
»3&%17&&&1rgo1 ﬁi@ﬁ‘ﬂbﬁﬁrﬁdé@cé‘%ﬂ of Figltd plar k cycle.

ey were experimental fornulas until 12 weeks of

I f.e. Rb@batidhQIAa8ly SYUelRt Satieh é&%u%ﬁﬁy EQe@8endbit 1ih&s 406
t hree experinental fornmulas, wth

coupleshiocthe petiYasersrqyy eSemiedt gates. Tapl is, @e bnhbn@‘*% isrsgtaeifidsfrom each of
the slu&Pésjg' %@0&@&%}1{ fng Mink %ggé 2bs W&@ IheE QN ﬁlﬁﬁh%&‘é@ff gaccessively

own 1 n brac and diets were form
adj aqmt hitdineamarstdgd Saee masnectivsly atrhifferent vértigaldevels. In other words, the

selecgm]ﬂift ﬁ‘ﬁg%l!lb@gf é/&r Es@: Ds}ellof( 5{{] &?&g/ﬁghf_&%ﬁ‘%ﬁg?g trés%%gﬁi?ely successively
alterhate ﬂmetvaaenahe ﬁrsnand sevraxdcveatidal levebsi | Fublesaipieppctivatiantof the row of
selec];t%rggeg lél? Eﬂ%{%ﬂ}%r ﬂ%ﬁlgﬁl E%E%g%:nlﬁe g ;; %7 a%%sn?it line 406y, of bit-line pair
4251(,‘En di@a 061 @t bﬁﬁ—lwkl%mr arg), badink d06gt;ed biitt-hﬁehﬁz&ﬁétiﬂgl ghd bit line

t nt 00 r .
L TN T T

contfd? @dies Onplee thdretoorkast indide 1, i@t 23641k @flel tb daulfivate the control
assigned two different col or-codes to mask

gates % G&rdes. Animals were

Activation of the row of select gates couples one bit line 406 from each of the

successively adjacent bit-line pairs 425, where the selected bit lines 406 of successively
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offered 1 ounce of formula four tines daily at 07:00,
10: 00, 13:00 and 16:00 with an additional feed during
wo b@7f12038¢ 2 nights. On day 3 and beyond, neoneCEES248T/&)4476

of fered 4 ounces total; when they consunmed the entire
amount, the anmobunt offered was increased in daily 2
ounce increnments. Neonates were hand fed for the first
7-10 days until independent feeding was establi shed.
Growt h [ 00061] Neonat al gromxH)mas assessed usi ng body
wei ght nmeasurenents, recorded two or three tines

adjad@e bitylincjead 4Q5raﬁ:¢lfés@éc&hmhy aindiffereotwertiosigevaagoh respegtive one of

SenS}VAg(‘ng'?lg‘é %I?ge g'h\é\lt/tefse kt%% Isf 2t S;S gllltl'lir%rslwgg I?g S c%pgﬁn vglg gﬂk?nt bit-line pairs

425 FdspEiflieFPéicRBssl ﬁﬁ&mIWeVﬁee\AﬂQK ﬁ@étdmb abaond \mfnwlﬂe@ls and are
wer e anest heti zed and eut hani zed _at

respeeg el @?ﬁnl%tomea@@atcrrawtwwﬂ%gﬁ %e% 6?‘8%%5?1 g8¥‘i’%%?‘l"e the

-seletB8 bRIIAGSE QOBH I,RML?E 1068, &C Qﬁc{jﬂ@&zﬁ QedRREHGEly of bit-line pairs 4251, 4252,

instructions and was used for the m croarray analysis 2
4253a|add #2564, dee fespectivelyi eoupladita pensiag FifQuits[ 4330 g2, 4223, and 4224,

resp%/l?t?r gﬁﬁgﬁlxe%}féegéjdtgﬁtegw b%ggg%ba%%nmm gs with human

rrays jéen SuccesstIIy carried

iOUt p&e;{%&% bi¥: hngg)aﬁp 43b g‘fagf 1850 ShORR, FEIRRNORT FiBMA 4, where bit-

n the S was l'yzed using Affynmetrix
line Gaire aho pfe merp@eulb@sxéarm;blz lige 406 ay@e festevertical level, e.g., 40611,1, and

a b1€1§@€1¥(§é % iec Vter L abgeggj %[rf:g g c%ylgf ﬁggg!nfr '4§g Btudes

suc&Rtivelveidi feaTBit ngs4-’-’706) Ohete ﬁnnsadjacpmtsblahmesm d‘magh bit-line pair 430

are %;gilquégflegglop g \%ggl\gerflgﬁ %eirﬁ%ag q?ve hlg seco %%ica gel L2,

Motcdlv&d, the fBBPedbiv 8 Bajadtnt®ISlirkiA08Iof a}ltehlyittr b1dlmapamm &)mmoé)lt line pairs

processed at_. Genone Expl orati
430tk B ITARRRSGERENMOLRET 67 b hcptenies npﬁfr?z“&‘e{% pglpd to different
sen%il%’cﬁ@&x@s §BL SERK S RBiOacteshif 4307ih¢18d4se4dpadRnt bit lines 40612, and
'orations secure ftp servers. Statistics [0006

406Dat, aemetn@m s@g@wlsagowé%@c;enwaﬂrgw%‘w1 é‘ﬁ&l“%? EJSR%%WGIY
thrcﬁggn fec? gﬁgﬂlm d%ﬂﬁ'tﬁ@ S a8 pMaAld ARG AN st 40%1% bit lines 406123

€Si'S I'ent neans for “nmeasures’taken
anda¢06124 m@lest;veﬂm slelé'a;tk\@yy soupéqrd @cﬂensng wirsuitssd2R stagd 4224 respectively

thrcg%g;f %@ ! ors %t | d%l% Wp&{ 0S8 Tine ngr%bzam%mg qFfaE&ﬁ bit lines

CIrC ereh ce, crown-runp
406&,@5}@&&0&){ @,rsetdcﬁﬁelyﬂe@ebtewy: doupltdh taasemamgemcuits 422; and 4225

res;gq%%]:/fﬁl Cl]_feqri}gbéﬁ%%ggg %%‘1 lfiﬁgl? tgrtﬁaé:kﬂgpy:‘figgg 9(%) §f alternate bit-
lineYuirsS 430 MERIANE B deléstAdtds g Rithattaee cdﬁi‘ﬂ@d toNGyorminbh select line 411.

significance declared at pq .05. Mcroarray Data

Anal ysh & v4#38@Tla rBave fthateat gat@&l 1 cdam)ren&y gelagth akietadte bit-line pairs
into lobion's Gene Traffic

43Q fepagegoppled tp éhe\]ztﬂqvated@w ﬁ\ ectol%egesa néf:véagl n %f ﬂ?,IeS ror\]zv of select gates

coudplés the Pé&%%ctmé! ddjac®ht BY linBa4 6 bSedchR¥Blectdbitdine pair 430 to different
ener al

seximyimmith 428 ROCPHABIFY AJEenGPoURFS kgL AL 2 oF bitline pair 430
arer}g%ﬂ@h{/%@tc'oggl 3@6’ LRkl Zatdudn 428 &}§§42322|re§kcﬁ{?&y through select gates

ecte i zations, and log2 transformation, of
412 lp@ﬂﬁe,dﬂl,ﬁmld djagentguhlbingsctfor reandr Kioer /@ tikkine pair 4305 are

resPe efé; %oql%)lle@ﬁég}{s:lihg fc#éin%ﬁ} @nd '4@@1 fésf@e"ﬂ%lﬂﬁ?&i@ﬁ' select gates 4123

Ic was utilized 0] per orm
andVi1 2, «Gh asspoANO@Aontrobline A} biyeceivipg|a control signal.

Figure 6 illustrates a portion of a memory device, such as memory device 102 of

Figure 1, according to another embodiment of the invention. Common reference numbers
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normal i zed data. Pairw se conpari sons were nade
between C versus L and C versus L3 and all probe set
W@ e0vpari3sons reaching P < 0.05 were included iPCT/082007/004476
anal ysis. CGene lists of differentially expressed probe
sets were generated fromthis output for functiona
anal ysis. Bioinformatics Anal ysis [00066] Expression
data was annotated using NIH QAVID <http://appsl
. ni ai d. ni h. gov/ davi d> and hbtﬁﬁfx
<htt S wwy af fynetri x. conianaly3|s/|ndex affx >.
den%%?fé@%@é Sg?%ﬁéﬂnﬁwe Figvees g 0.¢ SPus6draia ragigns 416 of a pair of

alterﬂﬁﬁ RURYSyRAD, P pEOR P OGP Q] AB%rHP e&ﬁfdl'liﬁ@b 411 and located in
<ht t p. 7/"Www. geneont ol ogy. org>, Kyoto Encycl opedi a of

diffent sawa e CRuRbektPgERECHT Jsashated) tDdoah aelect-gate pairs 618 of

t .
mult@% 6/1()% qgl% &{r&?‘%goc aH}) )é%rgﬂ Eq;d st%kg?pseg “éeil?' 8% the pair of
alternatd sEl'EcthaRS[@Qﬁ)lﬁiild R&2d 1; TispectRe]yeeipisitoCoatrnl Resctlilpand 4112,

e B OV o B5e SRR P
resp&mwplyasf thé pbxa bﬁ ahemefe@area{ gates 4 EX »laihdidn 24 J, sespectively coupled to

°°m'i°%@g %ﬁ‘ %g%%)%le 2 na}é Eﬁ_@s%fasy M oL é(182, etc. Select-

gatephieab €8l at doﬁlpf&l&ﬁ ®nk-t80a0 mtm@ntsi(ﬁgtcﬁ%uﬂ@ﬂm afdemkE device 420, as
I nstructions. The yield of total RNA was assessed by

showspin Figie\P- absor pti on. The qual ity of RNA was anal yzed

by 260/ 280 nnratios of th anpl.es and by agarose gel
el ect G adhadiment, éwrﬁf;/dqugmr@g}%gf selegbgriey 4GS altemate

seledtigafOSi AP 11804 lres§5a1\fe‘i§’&v.§ﬁ&hto%19ﬁﬁes(@6 formb@ it Wﬁrsof the vertical
reverse-transcri into first strand cDNA using t
levelsghilp sowpndraig/meaiens 4l 4afisclest satradl2 Pféﬂwm@slmltyﬁeelect-gate pairs
- f
s Jhl S RURATEVIAOTEN Fioh SRl Bl vt o
exmmdamdume/dram regivnaititg: dot 4ldelang s()ut'ﬁ):/daald regionkoi 45 and 4144,

respgcé r(l)s"lf elﬁc eg)%fra%lgg é‘fﬁﬁl t %%%tféqrt? B3I ggé\mgael rem%g %éﬁoupled to bit
llnesum&ﬂ_g; QMBR)@[ eefifiantertiagNeveldsisa bielila06)psants4db, | pof first

verify th renti al e res of seleted enes
vertif el diie S et e A Rty 4 e s oG Hkein APope s 4s and 4145
respUtiveBf &f 8RIce g@t%&ﬁusdl@@ lahd ﬁela&dgeﬁ@ﬁﬁf gledafd x@@pd@ump coupled to bit
seguences <www. ensenb i rers were designed

lines 400w, prd iarp et sesapd Mﬁ‘F’égl(lFm* L@%ﬂm@@% 6124 of second
vertiealdevg@d. X rom I nt egrat ed DNA Technol ogi es (1 DT,
Coralville, 1TA). Initially primers were tested by

pol yNRbRSBatCdlRbihts sminecgfaﬁs ¥b5 Iaré%%m toReRbl ?Atescﬂztﬁxa single
brain cDNA as tenplate in a 30 reaction vo

fOW»user 9 Séﬁﬁa&%@r@m@lmwmeﬁé@ ﬁéﬁleesﬂerree‘ill( Eﬁmm@pfe) alternate bit-

i I, BRSNS P 901 ad st

gateft12s,3 agd 41gahat ares:ommwgmcqurdn@l td cdntrgl Tiag 4;1;@)1 ngnasmg bit-line
palrs( (ﬁgjé.r'e cgéﬁeg lt(% sé?g& Hes Etll %rf aklbf‘h? 58%1%@8@31 | ()n a?é‘%gﬁes commonly

I ng con I ons atura
coupﬂ@ﬂr tO& dmfftrmIEselﬁ:cﬂ lirm/\kld kﬁprzsamﬁﬁs birdirepatk 625, and 6254, are

urati fo anneal i.n 60

resp c%v%&r couHuet%QO gﬁl e&a%t%si Zg ? 943% 4:1  selec ﬁgﬂﬁ?@fﬁz‘ma{l% 9A22,4 that are
comfrionht coipledneicontral lin2411,f or 2 m nutes. PCR products
wer e separated by el ectrophoresis on 2% agar ose gel

st ai nidtevthitieaeh bitdinepair 621 ideludesisiiesddtvedf adippsnd pitilake 406, where
the %Ezgint t\évteflr?eso%éa ofn eacl bltqmeF;)%ﬁ (Pi oaqrg cl:'ftas%egt];ve )9 cat-le-:ld att %’ first vertical

level L1 and the second vertical level L2 and where the respective adjacent bit lines 406 of
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ACTI N, ADAML7 and ATP8Bl were sequenced and deposited
W th GenBank (Ace Nunbers: DQr779570, DQr79571
wOeI07A20889 DQ779573, DQ779574 and DQ779575, PCT/US2007/004476
respectively).[00070] Initially standardi zed primers
for genes (ATP8B1 , ADAML7, NF1 , FzZD3, ZNrF61 1, UCP2,
EGFR and control 1i-ACTIN) were used for SYBR green
real tinme PCR assay (Power SYBR Green PCR Master M X,
Appl i ed Biosystens, Foster City, CA). The baboon LUM
TI MMBA and b- ACTIN sequences were used to design
eachhit;iae pais §a§/ ayergplenfivply qaplegrto different sensing circuits 422. For example,
| i CHHQSH The
bit lﬁ’n g‘aésﬁ ?3“ neérg pg{cr@é@o{j{ﬁgﬂg lax?ie (ﬁc ‘ilesg)g@l‘?vel}/ s%lectwely
Couplﬂd tPedsineing cBLaits 438 a0AUYR2H N@p&’&@!dlst Badughl feledot @teﬂ' HME2;, and 412, ,,
and ti%'YEN} g\éigh (iancfl)l.licie acerlﬁ\‘:tep fll on4d’6{ei;|ng:§n%s4(856é%‘n{e rgslgegtufc(f%selectlvely

es an
coup‘le‘d it ensing coctitd 4% a‘nduﬁﬂh ﬂ@pe&ﬁ@lﬂﬂm deffect gltes 412, ; and 412, 4.

PO T N R ST S PN ME—

couplée ) denkidg citatids szzqraa@mzah 2dspe@REy trfoagmseiw gheb 4122 ; and 41255,
ntegrated circuit chip In general nmenory devi ce

and b Rpirge Sain ydes fadmsﬁ%trlg}t e D6 of ar@t%ﬂqmg reRRERIvey gelectively

couﬂl@d%@i&s&@'c%xtgﬁfﬂ%ﬁ LY, eelpb&iveRp Gl é?:léc'ﬂ Ba@s BRY, ; and 412, 4.
of menory cells for accessing the "array of nenory

C el SAbﬁvétﬁ)%Rﬁfhsx%vJ & &'Pec@ EhRE AR catldh Ry s@%@tstal't@ﬁnaﬁg bit-line pairs
nmory is_a non-volatile menory known as™flash nenor

625 ;{rqt REESTPURESddP he actiyaisdyewos! selgoReafes. Activation of the row )c/>f select gates

couff @E4EdeRlildahanAD: mbl 205 BFURR|RickRAY lpﬁ{ze/pgf'; BB5 YJ different
that can be er repr ogr amme

sensmmrérqmitp d23oHaf cxunplet erssgoRSs o ¢ra! tihe il 1 Blewvmgﬁ ehtrol signal,

adja&glé %%tf I dx?eg ?Oﬁgggaéﬁsﬁ g‘rb*é,ﬁéﬁ%n% Pr?etBP%%6f% S% rarge tpeé{tnpe?% cclufpl%fl to sensing

c1rc1ats‘4%§73 lan@HIE, reEj)emﬂVelyetimm)ghlssleat soepdlRy); and 4?2 4, bed ed]acent bit

tron evi cause it enabl es .t he uf act ure
line 406 .1 814 F061 53,0 E B HIR PR 5% ars B oRRe T €Y RO uP Ao SSsifrouits 422;
and 32anNdepattizels tnmhgh Qelptiopitelot 1h e anditl 2L,y THe reREBIISY Wit-line pairs 625,
rade the device for enhanced features. A typica

eg,fhlfglgp,e REFDY4P2 @B 9P Ps¥S "9t BRlRTFY array that includes a

| arge nulrrber of mermr%?cells arranged i n _row and

col unRilipeais 62eagrd BRS4 e selgsied Gormmeatly yhen dhg rog select gates

414 Sé1ealveg @& fhefdtd aff {BiGhtell iR RSEb AR to CBRBBI BnPh11, receiving a
hol di ng a charge The cells are usuahyﬁugroupe into

contggl - Bercoxagiple. it linas| 496w #9id 08 L1yl I -Ennpaje 625, are respectively
se1e&l:e Gb&k s&kdayloﬁ c@gaemg@esm 23 gﬁw@ 24, Gl re §ﬂ1§3193601\1/p18 bit lines
| oat i ng gat e. e ch ge ca
406rf112@mg guletﬁ bttrlm'ge RpAL 625{:310 genping diraritgda2oped 422-0Bit lihes 406L1.4
and gg& 24 (?2 bg flﬁlt% anl ﬁZaS(rj %@%eé%ﬁ&e%se‘é@?edﬂfp%ﬂ%ﬁ@ﬁ% of s&lect gates 412, 3
and #KMD thatasispmevrdmwdektlbcfdma M@ﬁtl\p@mmﬁm df ppdénegfair 625, to sensing
cumikqﬁg Fasy devices, so called for the logical form
asic me‘hory cel I configuration in which each i s

arran C for. NOR f1l nor

cont r g]igu 0 ?}go ﬁﬂél 3%?{00%%%%“ S H?argfm a? wm(o’?‘\ﬂf’ ﬁgﬁ *}Crc %;hng to
another m\mhnteedoﬁ the anwentidas M@nd)ryl hodyle a@@l i¢ ihlesteiated Bs 2 memory card,

alth%%%ir{gg ngface%%cﬁs%qsgc{ ‘Xﬂg refl?ﬁeéwﬁg ; obmuogq{npmg{ﬁiui h'ﬁ) Ll agphcable to other

typek o sdin oty <yr p&wMemrﬁceogsesB fiasharivesy aﬁheeeelﬁnended to be within
activ flo

Lin nory cel
the SapetE ImETPRETRIRE 28 aRt betE ag”f G digrsh ond §5trggle form
factoktie depietedfin Fegae Uedle%&iﬁc)bptsdré Spﬂ'lhﬁﬂleﬂb dEIeer Fh@h Facierh as well.
val ues on the colum bit lines by flowing a differing
current, dependi ng upon their progranmed states, from
a coupled source line to the coupled colum bit |ines.
The array of menory cells for NAND fl ash nenory
devices is al so arranged such that the control gate of
each menory ceII of a rom10f the array |s connected to

o g o o "
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to drain, between a source Iine and a colum bit |ine.

The nmenory array forNAND fl ash nenory devices is then
w@emessss by a row decoder activating a row of PCTEDB2097/004476

cells by selecting the word-select line coupled to a

control gate of a nmenory cell. In addition, the

wor d-sel ect |ines coupled to the control gates of

unsel ected nmenory cells of eagh string are driven to

operate the unsel ected nenory cells of each string as

ass qir |stor SQ that the in a.
ﬁan neﬂp ? emb dsurHe §’t IREIeLY, éu@%% W’i][ eagpgsmg 705 (as
depiated)ute $n016sd§ bﬁdﬂbr inbeNmEmOW déviedsst e, eupe @udH dRousthd 8%t

lﬁg@fﬂﬁ S line through each series coupl ed strlng
essential {4 L feiosndayicerpBlications &d leashprgmenlory defice Zkhmay be a
NAN:D NOR, o NROM Bz

he r owoof sel ect ggnénlgw E:(% P%ﬂgﬁg? ﬁ‘gd co%gceg%léﬁﬁ) r?ﬁewce
<DMM$b§tatmw¢@n @6eRse ey depice d8BAMNS)K or thadike, and may be similar to
mem@iaye&éuléé:’f@ otk enlat K rgéﬁml’)) 4f c?fr the ﬁeggtto%g: ré%&é&d ice 710

bi't-1i ne-to-bi I'1ne cross “cou Ing e cts

mcmé?*‘o‘%% ligesfoiringd aednféwg vmi;paktelvbls aﬂd(rmllltlfatelmnWUM in accordance

ocated qn . differ vertica
it SRBERRREN] A8 SRR, bR o mor
contastst I Syfior &Omcnsuca‘ﬁon wittea hestsienives ﬂ%&bﬁiﬂ)l@hﬂ\}@st @vibek @iclude digital

camhd Blei P AR Sh B RN B RS persisral fomabiers, memory card
readeys) detesthenblibsganidike HikeSBot sdakeembodiaidn®) thd dWkRtd 1 Pare i én the form

or alternatjve bit |ine selection an
of a e st DlimBiris FOLCRNPIG i 53600 Samb Y6 fbelcgtans SR might be
in the/\fdnlﬁ STAIVSBIT§RAA ni1©86@BcRRd Fof 86O RRTIBRINGGRs, 3 contacts 715 are
her roblens are addressed by the present irvention
in th“a q Seﬁéﬂiﬂafé?tgltmwr@ye,rseah A gighicesfouny on glomtractFlashTM
membS] daBdd INEnSRERY §b&]§fsk% (’):rgﬁox? %eﬁ%&?ghgﬁ‘mme p cards licensed by

i nvention provides a oper
Sony &évperetwnrglp Fervrg Qlaﬂellﬂ" maeThry @dﬂﬁmﬂ@i lay Teshibd eorporatlon and
t bit-line asone
e R 1 Qo BB 5o R0 . adaes
and/opidatal sigrals between tie mermenomddvler7oncal aliRechavih n%f:&hﬁ&ﬂble receptors
fbrﬂk@%ﬂmkg%qf'rSt vertical level. For another enbodi nent
nvenélon provi des a nenory deV|ce havi ng an array

o R A A B PLLE bty S35 2 i

may lgems cngndm/mt@rdtéﬂ oiu@hitsaintilor Hiscieté e6mpoRdifs. frcfl'esoﬁrler &hbodiments,
Lne i. r med at first |evel. second bit |ine

the afopg) Riaify O ey BeuBler TrRenatRRtioyis B coniroRing access across
multnpk&lmérﬁdryt dbvid&:@ 710 fafi8l/08 ESSHrBGidfiRYA ﬁﬁnstlﬂf&)ulgyeraoésﬁgm eactemal
host ng mn% ﬁ .The second bit line is fornmed at a secon

Jng\Agpemiry deviee B4 Forfzample, dhese a1y no be sawerig-dpietcorrespondence

betwdeh e ARMdbéSo el '
o oT evice th rro ufgflnga%?h?/l%d%s géljﬂe{gltﬁ%a%fg/ @%ﬁﬁ&gﬂgnsst%%% Hﬁe Re™ore

memgqry deyicgesd’ 1 s, @ mestory sopirollex chbulgr sefedbivelyl donplei s /O connection
t SAHAGE R LRELINS

ot ARGS9 S e g 08901, K555 S BAUBLF e

approgggtg I/(':]'ﬁ@mfe@gpn Bt tietappiopeiatestithe ondpmatidethe aﬁﬁmpdate signal at the

| the f
aPPI'O%ﬁXt% cogétcg‘}-”fag %tghet: rg]gl{srggg%te t1 1m1$a6§/|, he mlcﬁté&neprotocol
betwegna I@st;qmt the Imeyadry noddulé30G ﬁﬁx@ﬂﬂa diffent thaatvehat § required for access

o oL 8 0 AR PRl LSt €A 5E 980 srpence

receivieg iomy adiew ia® thaupp@paiatecdondiaitf seiRbiie¥ t& 8EHiSveePER&d access to
to a plurality of bit lines. Afirst bit lineis

selectively coupled to a first sensing device through
a first select gate. The first bit line is forned at a
first level. A second bit line is adjacent the first
bit Iine and is selectively coupled to a second
sensing device through a second select gate. The
second bit I|ne 'S forned at a second IeveI A third

oy " o o
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scope. BRI EF DESCRI PTI ON OF THE DRAWNGS Figure 1 is a
bl ock diagramillustration of an integrated circuit
walewraz3saccor di ng to an enbodi nent of the i nvRCIL/USW07/004476
Figure 2 is a schematic of a NAND nenory array in
accordance wi th another enbodi nent of the
invention.Figure 3 is a schematic of a data path
proceeding froma nenory array, through col utm access
circuitry to I/Ocircuitry in accordance with an

enbodi mrent the invention. Figure 4 illustrates a
the mepeTYsievige HOnethshyranslation maé/c@ﬁhaq lﬁ«g ludg changes ép signal voltage

leveRBTRQ84:EBA%o @6mhD8disByGLON. Figure 5 is a
cross-sectional view of a portion of a menory array

t akenTid &1tidrdl %1r5015ry0f20':ﬁ19§" filiifer ltE:'hSHér ﬁn@hddaﬁﬁiﬁﬁr@ia@&i to control

a pOftI on of a nmenor devi ce, accord |ng to anot
of a gientsuy device 31 0 sweh asfpais funetionsiag gmight/be perfermed by an ASIC

R e

circyER BRI ePiFiaiseddrott wistefaskésswpd tie memaiy sxdulesiOo;, padhors password

| e e.to. t CCO
! XA B g PR PG TR Bty v
mdlcslltﬂ)avslt,atdsyof\l&hq/mefnow kmﬁlhteeﬂom rforspedipld, fheﬁﬂdﬁmrﬁﬂa BirSuitri} 720 may

et B R P e PAE et Rpl i o BNy modute
700 amnwnamet thetthérhoilghaoiult 760 semahly\beﬁvgsacczma eand to display an
di.rents are_described in sufficient detail

indiGGR0EE AEGE, S Peoli Hehs wane oy eprLand & Hexis Hght while being

accebsMe Mhk Qﬁdlt@hbleélr&lﬁ?? G2 OB P'Sfuﬁﬁyr iR6ludb bbésﬁeeddf-ﬁ/‘i‘éjzs such as
structural, gﬁcal and electrical changes may

decoygtine ﬁﬁﬂaﬁsalts to Bl reEmigte myvﬁrtrmmmés wi tm@epmm@mmodule 700.
invention. Use the follown applicable: The term
waf er or substrate used R Q%i$ Nowi ng descri ption
i ncl udes any base sem conductor structure. Both are to

be undibeugbicwpesidiciembodimarts dpye besn-ifustsrphbend descgbm) herein, it will
t
e o RS D00 R L ) RO i caleted
achigledtbp sane prirosmtavthersubstispiedfer tie spatyﬁp snmbdan@ntt slmwn Many
o SURAEEE ORI SETRERIEYEhOKe SLPAEIA S5 it
Acchhnlgl)e dhis mppheatiantis irffendedao cover anyhdmptaﬁéﬁcﬁfmahsns of the

[ u te i n th
imveffBSE By Rafitlalende Beb fiucicBriditon Byl vbRuee oltowing
claind arld atpiivdlent$ theeafegi ons/ j uncti ons in the base
sem conductor structure, and terns wafer or substrate
i nclude the underlying | ayers containing such
regions/junctions. The follow ng detail ed description
is, therefore, not to be taken in a limting sense,
and the scope of the present invention is defined only
by the appended cl ai ns and equi val ents thereof. Figure
1is a block diagramillustration of an integrated
circuit device, ~such as a processor, a nenory device
102, etc., according to an enbodi nent of the
i nvention. Thenenory device 102 may be fabricated as
sem conduct or device on a sem conductor substrate.
Exanpl es of nenory devices include NAND, NOR, or NROM
flash nenory devi ces, dynam c random access nmenory
devi ces (DRAMs), static random access nenory devi ces
(SRAMs), or the like. For one enbodi nent, nenory
devi ce 102 includes an array of flash nenory cells
104, an address decoder 106, row access circuitry 108,
col um access circuitry 110, control circuitry 112,
[ nput/Qutput (I/0O ci-rcuitry 114, and an address
buffer 116. Columm access circuitry 110 incl udes
mul tiplexing circuitry in accordance with enbodi nents
of the invention. Control circuitry 112 is adapted to
perforn1operat|ons of the |nvent|on Menory deV|ce 102

e o A NN



recei ves control signals fromthe processor 120 over a

control link 122. The nenory cells are used to store
wa@2i0a/12438¢ are accessed via a data (DQ |ink 12dT/US2007/004476

Address signals are received via an address |link 126

that are decoded at address decoder 106 to access the

menory array 104. Address buffer circuit 116 | atches

t he address signals. The ne cells are accessed in

response to the control signals and the address

signals._ It will be appreciated by those -skilled in

What peclaimed isat  addi ti onal circuitry and control signals
can b e provided, and that_ the nenory device of Figure

1.1 HemeHwdipiopgyating agaemenyigvics; 6emerisingt he i nventi on.

The nmenory array 104 includes nenory cells arranged in

r ofoBFrady saisching diterpate bijrlingpaisibodi nent, each of

the menory cells includes a floating-gate field-effect

t r Afhsrein sackebipdipe pasfconprigehenabit Hae famefine 2 fust vertigp) level and
be groupgd aﬂj’é'isgntq:lipfi‘%é ortnd8 At Q5edof a@ﬁ“a? 180kt {i}f&r t than the first
bl ock can be electrically programred on an 1 ndividual

basi s byedicat tgvely t he fl oating gate. The charge can be
removed fromthe floating gate by a bl ock erase

operation. Colum bit lines of nmenory array 104 are

formed at different vertical levels. Figure 2 is a

2. scHéwanétbodpf cadtA\NDwvirereor 3n diterpysig bitdmegpapdrdtiveen ik selected bit-
me iR accordance wi th anot her enbodi nent
of%ﬁﬁéaﬁg&§%¥%%%qb S shown in Figure 2, the nenory
array 200 includes word lines 202 to 202 N and
intersecting bit lines 204 1 to 204M For one
e [ iqts L kN f di.ffer. s .

3. Genteelitpd obpikin 1S et ootV Ededlna UleRRLE R e goivs
enebmpnisesdctivhtnee oo ef seléctvaated doupled t@ @2ckelsid lihé of the alternate bit-
nunber of bit lines 204 are each sonme power of two,

e. gP¢P3BE word |ines 202 by 4,096 bit |ines 204. Menory
array 200 includes NAND strings 2061to 206M Each NAND
string includes floating-gate transistors 2081 to 208

N, ~.each |l ocated. at an intersection of a word |ine 2 )

4. o TR HiethSF %03, Mt RS 5 hg S 5ap o et REpsgdo cach bit
r epine oE Mic 41inaté bAllidegalfe WinyreSRinss td AlceSAnY @ﬁ%nﬂfat a control line
data. The floatin -ggte transi stors 208 of each NAND

st PPHRJe9 s therew QiRglect 8eS-n series source to drain
bet ween a source select line 214 and a drain sel ect
line 215. Source select Iine 214 includes a source
sel ect te 210, e.g., a field-effect, transistor
> (FETPetRd of apArating STEERPTIHIE VS GRBRTISINGAND string 206
and source select |line 214, and._drain select |ine 215
i nEPRGEEenEY fPuplingalterpgte é’éflé“ezl??,s t agensing devipgy. of f ect
transi stor .(FET),. at .each intersectjon between a, NAN .
ot SO Gacth RTS8 P COMPHS BESt PRIt o at 4 st vertical
f1 oat i nge@atd hisadtsidithse KRB ekt £36donblANRiRI 1dveDdiZREent than the
are connected between a source select gate 210 and a
drai n sdltgyerfigal develanda source of each source sel ect
gate 210 jis_connected éo a conmon saqurce |ine 216. The
dr Arhereip thefint ardisecend bitdines giatespeevely coupisd de sensing circuits of
the sourges&kidgRvider St floating-gate transistor 208
of the corresponding NAND string 206. For exanple, the
drain of source select gate 2101 is connected to the
source of floating-gate transistor 208i of the

6. COMRTRAASH BIINMNG whedeOihé stland EREShBRUTIRE A€ Iré%?&ctively coupled
gate 210 includes a control gate 220. The drain o

ealhthersspsing siregits thegughselect gateonnected to the bit
line 204 for the corresponding NAND string at a drain
contact 228. For exanple, the drain of drain select
gate 212 is connected to the bit line 204i for the
correspondi ng NAND string 206 at drain contact 228 1.
The source of each drain select gate 212 is connected
to the drain of the last floating-gate transistor 208

TN " Y L N T T N - NN S I



a given word line 202. Figure 3 is a schematic of a
data path proceeding fromthe nenory array through the

W@ odoaien3srcess circuitry to the [/O circuitry PEI/US2007/004476

10.

11.

accordance wi th an enbodi nent the invention. Because
menory devices typically contain mllions, if not
billions, of nmenorycells, it is comobn to have

mul tiple levels of multiplexifgg in coupling a nenory
cell to a DQline of the nenory device. As shown in
Figure 3, a target nmenory cell 208, as part of nenory
array 200, is selectively coupled to a first

mul tipl exer 302 through its associated bit |ine 204,

al §hgmGthod of ¢laim fewhegin ganspranthy epElingfalisaes bifdine pgirs to a

ce @i SR f

rrel?réor%i/r( arr zlay 20 %3?3 tE Jt)te t ygg}g gpl %?%jhgﬁégag% e aggoc?ated with the

t aplemateditline padtst 208 mi ght be sel ectively coupled to

the first nultiplexer 302 upon activation of its word

line 202 and an associ ated drain select gate (not

shown in Figure 3). The first multiplexer 302 may be

coihe gatkeetl ofclaio Ecwhemin the seleet gatesmre sommuméy boupled to a control

lifjgs in response to an address decoder (not shown in

Figure 3) and couple it to an output 304. The first

mul tiplexer 302 is configured in accordance with

enbodinents of the invention. It will be apparent that

confs SRR dr GhHZ SAELUESENY (ITeIR bigline pairs 00

i nvensirgodevicehie imrasponse304hd sonprod Vind ecteiving @Biinay and

| atching circuitry 306. The sensing and | at chi ng

circuitry 306 senses the data value of the target

menory cell 208 and provides a signal indicative of

i t & wethadwdfloperating iatrsernontypdetvicd) Bomphisingut put 308 of

sensing and latching circuitry 306 is then provided to

c ofaspectietyoctencoirentlly toypligdirad anigsenbidsatcbsiveby hfjaéent bit lines of
nsing devi ces (not shown in Figure

308 from,oth
Thenkgpﬁ tné@?%ﬁ@‘ LI SEBTIPE GISHE: i s configured to
¢ e' Syl Be iR birdinetniatrlsd e G e e e through select

couple ightes;0 an output |atch 312 to place the data
signal on the node 314, such as a DQIline, of the

mewheeinl g ¢onteol 1etie colisibd td@aclalfahdaldetigategener al |y bi
directional, and the output l[atch 312 generally al so

r eahbns cdqﬂﬁhg\tﬂé e ahdl 80onBBitIMES of te &ltHrh4t6 bt-1Mel fafts to the
operation to the menpry device. (ften, the data path

i ncl udeSENSiRe GEUsdf YrigrPqnsg Lo receing 2 gignalat the ?ﬂytrol line that

conpl emapdiwtos th@gélecﬂFY&L gad Figure 4 illustrates a
portion of a menory device, such as nenory device 102

of whil thelfirsEi€ Bh&H 440 fonANR RSt RIFRed 8RN 'én@thet ﬁ@ond bit lines
i nventi gn. For one enbodi I’rent a nenory array

Fi gure Zommed at aceernd Yarticallevel dz{ﬁ%@rltftb?m*é@ fgst ‘aernw tqvel
vertical level LJ of nmenory array 404, as denoted by
the subscript LI, and bit lines 406 L forned at a
second vertical level L2, different fromthe first
vertical level LI, of nenory array 404, as denoted by
th subscrjpt . L2. For, exanple, the second vertica
?"L@W%‘VEHQ vhesging  rst vertical level LI, as
|IIust ated in Figure 5. Figure 5 is a cross-sectiona

vi B Setecheaies a1 dirstoelech gyes and hayp firsuandesesondis e/ duaieregions,
5-5 of hieOssEbit linSOLIHPI ©f th&BAR S¥ueEhit4in (‘%& of ﬁortton of
Figure 5), separated byisolation regions ? [

a sem conductor substrate 400, run perpendlcular to

Figure 5 wth source and drain regions (not shown in

Figure 5) forned at opposi ng ends, one above the face

pl ane of Figure 5 and one bel ow the face pl ane of

Figure 5. Contacts (or via plugs) 409 couple bit lines

406 to drain regions of drain select gates, such as

draln sel ect gates 212 of Flgure 2 It |s noted that
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coupled to different control lines 411 and |ocated in
different rows, are coupled together (or are shared)

W@ 200702038%€l ect -gate pairs 418. For exanple, PCT/US2007/004476

12.

13.

source/drain regions 416] and 4162 respectively of the
pair of successive select gates 4122,i and 412 1,
respectively coupled to control lines 4 112 and 4 11
are coupl ed together to formgsgel ect-gate pair 418i,
source/drain regions 416 3 and 4164 respectively of

the pair of successive select gates 4 12 and 4122 2 )
r espect itheefigst sQles|sates ad damsacond pitdings goupled tmipefirgtispurce/drain

are coupl&dnd HEELdEhd g%@gr@tﬁéhﬁs@‘sfﬂgﬁté&?i r 4 182,

etc. Select-gate palr are coup 0 sensing

Ci FeYishSrcfdtaif o bS] | fek Ar i

rel at isonsC hi p, aesgﬁgﬂiwn inn Filvéﬁerd Zeb%%.)d(%g ?ecg :%gteg A pectively coupled
enbodi mt;mthe sgcind sdurepddraicrelgomswed th fitshselédtrgates, wherein third bit
verti cal. | I bj .| 406 forned. ai the )
Second VaPE 1ol Bkcol berilinitrd BBl coffleg t second
sour ce doaice/dragiregisnsddfthehosactivyiad secohd sHieceggesw@hose first

sel ect gates, 412 of. a select-gate pair. 418. For )
exanpl o SOVeE A aSEia Fosi DS oL i B et sopgee/drain
coupl ed régoso e flitPobisrLef BR6setd4igaftl Gnd ¥drtivbit 1id6s formed at
pair of su€0e55|ye sel ect gates 4122 i and 412 i of

sel ect - 3t Brspyrricaliigyel age respeoslueseipies t9 spopnd soyyee/drain regions
r espect iof@lendiPsivatktdtRcsRiEdet ghdl Whosd ﬁ?ﬁ%oérlalé/dgﬁg regions are
an

4144 of the pair of successive Select gates 412 )
4122 2 &¢spseiivsdy counled fthe sgcopdsougaeiraimgegiops af the second portion

source/qk@ﬁgsgﬁgggﬂéygﬁgi and 416 respectively of
sel ect gates 412271 and 412 i of select-gate pair 4 18

1 . , C .
B e e
4121 andgourtg/dpainfregienseefithgfire spkeict gatdBRretcoupled $o thy sensing circuits.
circuit 4222, etc. Note further that successively

adj acent bit lines 406 of successively adjacent

bitline pairs 425 are respectively |located at the

fi The mathad efdlaime ¥ bl whéreiarttle comtraldinsrisia fizsttdootrol Bvednd the non-

eI e GRS L MR B B bR o

| ocated at the first vertical level L | and the second
vertical level Z, 2, successively adjacent bit |ines

an bitaline pair 4252 are respectively

I o?g?glgﬁlﬂﬁ?cg?ﬁga‘%}?g%wveéf’?‘i cal level LI and the second

veptl [ i | i nes 406 of . .

Y ol et Y bl st i o S0 Blve Bl aad 86380 d 8808 grajn regions,
successithvefisst hitllmes edupléktonhe firstisoufdeidssinangione oda first portion of

vertical, | gvel where the alte ing bit Lines 406 .
are res 6%60675\?/ %‘%]?/Ct%?eg &V §/e°8’8‘51 Eﬁg‘(ﬁ’eg So%ﬁ‘i k‘h‘g‘e first source/drain
Ci rcui t segddis 61 sueghd bbriohalfahé fighbesctdghiesgonmonl y

coupled to one of the control lines 4 11. For exanple,

bi firdt isﬁﬁr&:e/lﬂ&ﬁn#tégibns éle@nﬁ)l n2actd@tedlsecahd 1t Gatds are respecaively coupled
respectiv 0 it-line.pairs 425 1, 4252, 4253, and _. .
4254, af® %%&M?%WH%F@&W éﬂ%yl%%ﬁbﬁezacttgat%ewé?fﬁ@ third bit
Ci rcui t $ind2forMdd At theA2dt vartidal4evd af SenssdiveR/ dbu?f&l%' gbcond
the select gates 4122,i, 4122 2, 4122,3, and 4122,4

common| JORGEdrain regorgek the nopjagivated serongselert gates wiygse first

, 1 406 d eai i i .
b1 e b SpIEERPRE sheidboffociarain

r espect regiPys ¢l fisd pogtieef Bist sadect gates gnd fayrthi bit lings formed at
412 1 3 e find dkicdl 10RO sp&RHRIEDupRed Rl douP&/drain

4 111. During operation, a row of Select gates 412 Is
activated in response to a control signal received on

the control line 4 11 for that row Note that contro
signals are received fromcolum access circuitry of

the nenory device, such as colum access circuitry 110

of menory device 102 of Figure 1. Control signals

generated by the columm access circuitry are in

o oy oy I r e



406 L2 4 of bit-line pair 4254 Note that if contro
line 4 111is at a logic level to activate the contro

w@aioes28upl ed thereto, control line 4 112 i s BET/HS2007/004476

14.

15.

16.

17.

18.

19.

logic level to deactivate the control gates coupl ed
thereto. Activation of the row of sel ect gates couples

one bit line 406 fromeach of the successively

adj acent bit-line pairs 425, Mhere the selected bit

| ines 406 of successivel yadjacent bit-line pairs 425

are res ectiwgh% at ditfergnt vertical levels, to a i

r espect FRROUHY 1B NERPASHYR|SE seond selegtaatesnkhese; first yoygee/drain
sel ect ededibiis drk REpedidfelP EogIEE RS \48EohdABLASARin regions of the
bit-line pairs 425 respectively successively alternate

bet ween Sefo@dMortign ehfirssarlestgatesrandsal | evel s and are
respectively coupled to sensing circuits 422 through
sefedirsisource/dram regigns of thaman-aqtivatedaiesendosslesit gates pad the second
406 LI 005 i\ .
of bit-I %’%ré’e’%g"?‘r‘ il , dijezg'gft St @%"'%ﬁ{é@?@g‘?@e SEhdfng ciruits.
respectively coupled to sensing circuits 422 4222,

4223, and 4224, respectively through sel ect gates

4128e nethob2et dainf 13 Aviereitie 8ditbol dine ML ?‘ugtlléhtrgf find 4d¥he non-
pairs 430 may al so ‘be defined, as g%omn In Figure 4,
whestvagsidi secored saleat gates grepaminankyrqoupked thatsgeend epnliol line.
line 406 at the first vertical level, e.g., 406u,i

and a bit line 406 at the second vertical level, e.g.,
4060, 4- Each bit-line pair 430 includes successively
adfdaethed 9f pretatieg a paosnomisvice: ¢mpu§iageent bit |ines

406 of each bit-line pair 430 are respectively |ocated

at censarmenily seloeting ahit line fiom gachafductrssivelymdihoert paicsaif bit lines,
| evel L v, : | di.acent, bit |i.nes .
406 of afrenrn areleeidd i ARAARGIHEOBRER belhken lfFent vertica
430 witkevals.i nterposing bit-line pair 430

t herebet ween) are selectively coupled to different

sensing circuits 422. For exanple, bit-line pair 430

i ncl udes adj acent bit |ines 406 land 406u, 2,

r e@bemeghnell of Csl;aihehi,iwhﬂr@iln Gh)ejflﬂladedh bit $i|€iﬁ§fd§gecﬁﬂv’émﬂub66ssively
4221 a 4222 respective t hr sel ect gates 412 1
an%l!teﬂ%e be e(fngfrf‘t?&fnl%rf c Yerﬁﬁ%ggﬁ"ﬂ%l udes adj acent bit

lines 406L2,3 and 406 LI,4 , respectively selectively
coupled to sensing circuits 4223 and 422 respectively

t ugh..sel . s.412 13 and 412i 4 .. Also,

pi 157 PR 1o T ieeEeiR Sonirisedeelseting pihuinedim each of
anghcé@Sively &djacehepsaied oMsit JinéLcpgsiidey abiivaRgRl Bd dfQelect gates
seqé%$ circuits 4;%2 and 422 respectively through

sef e%gfgt"'é‘%h selegted bitlige1122 3 Note that the bit |ines

406 of alternate bitline pairs 430 are coupled to

sel ect gates 412 that are coupled to a common sel ect

line 411. Activatjon of a row of select gates 412
coﬂ%?’reém‘R% Ciaéinei&??h&r?’é RAAYAEING A oW pfeselpst gates sennlerhto each
ar @leefddBbielné & ihhespdabd 1686t ving ﬁ%nai &t 8ebn@&AUER-commonly
Actlvg%:on of the row of select gates couples the

r eyeted; todhe g ebsrledtigates; nes 406 of each sel ected

bit-line pair 430 to different sensing circuits 422.

For exanpl e, adjacent bit lines 406 L2 | and 406 LI, 2

of _bit-line pair 430 are respectively coupled to
sehs *ﬁsthea (of G1a@ 14> whergig an poselected hig ﬁlinv of gaqhypasiefibit lines is _
Seé(ﬁgted‘}t@ta%fférlaﬁt rdw 8f¢k1&t Zatesand adj acent bit lines
406L2,3 and 406L | ,4 of bit-line pair 430 are

respectively coupled to sensing circuits 422 and 422
respectively through select gates 412 3 and 412 4 in
response to control line 411 1 receiving a contro

signal. Figure 6 illustrates a portion of a nmenory

devi ce, such as nenory device 102 of Figure 1,

accordi ng to another enbodi ment of the invention.

Conmon r ef erence nunber sdenote comon or simlar

el ements of Figures 4 and 6. Source/drain regions 416
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select-gate pairs 618 are respectively coupled to bit
lines 406 forned at one of the vertical levels, while

W@ 720389 ai n/ regi ons 414 of sel ect gates 412 pET/UR®07/004476

20.

21.

22.

23.

24. 40

25.

remai ni ng select-gate pairs 618 are respectively

coupled to bit lines 406 fornmed at another of the

vertical |levels. For exanple, source/drain regions 414

t and 4143 and source/drain rﬁgions 414s and 414 7,
respectively of select- gate pair 6 18 and sel ect-gate

pair 6 183, are respectively coupled to bit |ines

406vmethod pLapsTAtEsk mempst dipes, icemprisingel LI and bi t

lines 406 LI,3 and 406u,4 of first vertical |evel LI.
So§PREIELlY Foppling A bitdine froma eadhiotynecessivebeadinegnt pairs of bit lines to

regi ons Aeldingidvitd48, respectively of select-gate
pair 6182 and sel ect - gate pair 6 184, are respectively

co

verTicRdn O lioiod SR Ryl Roms B GRS by Pin FRGRG pecond bit ines
second \Wthe pairs, e st &121 seijoné bit hiaes sdspegtivatyefoyined lat fisst second
pairs 6 4 f s ngl e.. .
Pow i SR IGBUEUE L GerEl 1% SErtot By Bredfdfhirical ever,
select lande 4 11. For exanpl e, alternate bitline pairs

625 and 6253 are respectively coupled to sel ect gates

41 Here)n ginifivkt 2hd Secand bitdines iregasmsti4d’y chuplednd sdikZng circuits of
1,4 tha&hargsg qn%,fy coupled to control line 4 111.
Remai ni ng- Bt 18 e Fai rs 625 are coupled to sel ect

gates 412 of another single row, i.e., to select gates
comonl y coupled to a different select line 4 11. For

xR LS R s LERRSE L o e

gatsexswﬂgl&?ctﬁtsahﬁmgﬂgelactdgatéa;at are commnl y coupled to
control line 41i . Note that each bit-line pair 625
i ncl udes successively adjacent bit |ines 406, where
the adjacent bit |ines 406 of each bit-line pair 625
ar Q‘hbe&phﬁd ofelbim Dmmh&éirﬁdorkhﬂeﬂﬂy Séupl@ita Killind 89 each of
n con verti | evel L2 and where the
e SHBETIY H S RS DRl (Orp TSI 45 Gorncfes panqurrently
625cta\vaemgehe§§15¢@akescoupl ed to different sensing
circuits 422. For exanple, bit-line pair 625\ includes
adj acent bit lines 406 i,i and 406 L2,1, respectively
sel ectively coupled to sensing circuits 422 and 422
r esme GidtNGd ¥f ¢8I0 Dghwh&leRCthe galb&SxafidsZdre bottbniy oubléd to a control
bit-line pair 6253 includes adjacent bit |1nes
401EF 3 and 406L2, 3 respectively sel ectively coupl ed
to senS|ng circuits 4223 and 4224 respectively through
seIect gates 412i, 3 and 412i,4. Al so, bit-line pair
i nclu ent bjt lines 406 LI ,2 and
S “’zeﬂ‘%‘gf’é%‘ fgizggywil%@w?%wwc%ﬁml@a athit lipg pmmcpach of
Ci kGdbebsively Atljasdl f‘é?rg SFbRIPRETJ ¥ Sdnéidd WeRi@Ns %?te%ﬁ(;nse to the control
gates 4122 and 4122,2, and bit-line pair 6254 includes
adfing sseeving asigak 406L1 , 4 and 406 L24 , respectively
sel ectively coupled to sensing circuits 4223 and 422
respectively through select gates 4122 3 and 4122, 4-
Activation of a row of select gates 412 concurrently
selects alternate bit-line pairs 625 that are coupl ed
to the activated row of select gates. Activation of
t hé methogrof prratipg @atiesorafdtppfif@scqrﬁenwegpect i ve
adj acent bi.t lines 406 of each selected bit-line pair
6250Ring fit biine @.ﬁ &t Rapfihit lines 2o 2 Tt scasinmeirevits and
res nse to c Er line 4 111 receiving a contro
i GRUTHRERAeSERA P fine of AAERTAGE oLIbiLiRes 4 @p9cqniensing cireuit
bit-line pair 625i are respectively coupled to sensing
circuits 422i and 4222 respectively through sel ect
gates and adjacent bit |lines 406u, 3 and 406 L2 3 of
bit-line pair 6253 are respectively coupled to sensing
circuits 422 and 4224 respectively through sel ect
gates 412| , 3 and 412| 4 The remai ni ng bit-Iine pairs
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Figure 7 is an illustration of an exenplary nenory
nodul e 700, according to anot her enbodi nent of the

WO pwentizen. Menory nodule 700 is illustrated aBCHUS2007/004476

26.

27.

28.

29.

menory card, although the concepts di scussed with

reference to nmenory nodule 700 are applicable to other
types of renovable or portable nenory, e.g., USB fl ash
drives, and are intended to wi thin the scope of

"menory nodul e* as used herei‘. In addition, although

one exanple formfactor is depicted in Figure 7, these
comdepdin they Brstipait pLbib lives 5 adfdvent tho sesdndgiaoraf taslines; and
wel |l .1 n sonme enbodi nents, nenory nodule 700 will

i nethedan shehitnss bit fing Ob6fofmsd depiverttied) level dffetens thanles sacond bit line.
nore nenory devi cess 710, though such a housing is not
essential to all devices or device applications. At

| east one nmenory device 710 may be a NAND, NOR, or
NROWefhetbdd ofelainy 28ewherein aiyensmimiog bitrldemidbe 6s% pairwbbit lines is

deyj ( tatl.c random acces mory devi ce
( Sl R Ve PR SHARSE I EERERI TR Y o O

device 102 of Figure 1. A nmenory array of the at | east

one nenory device 710 includes bit Iines forned at

di I Lcabl evel s. and nul t i, pl.exi circuitr o s
' 18 eE ot SLOGR p TS ERmThipb S g bipo gt og it tines s
pr demindd, attaheertial dsviel theGamierss Ithilfisst bitdiner nore contacts

715 for comruni cation with a host device. Exanples of

host devices include digital cameras, digital

recordi ng and pl ayback devi ces, PDAs, persona

Cc oputetrogl, ofiupematin gaanemoeadini s, compssihgce hubs and t he

i ke. For sonme enbodi nents, the contacts 715 are in

t heotpling Hfst ands¢emnddbitilines of atfiestipatrenf biidines xespebdvely to first and
with a USB fl ash drive, the contacts 715 m ght be in

the for meotRSHEBEFFSRIARE| e connector. For some
enmbodi ments., the co ts 715 are.in.the.formof a. .

e RPURITT bRy i SpePR bR g OF € s nd in o) it GRS OrmsERivsly to third and
Compact Hbagh cénsing@rauity; cards |icensed by SanDi sk

Corporation, Menory Stick(tnm) nmenory cards |icensed by

So Ryhetsih RAhid ipait of B 1IRE W idtdeh et detvddn tHE MRt ¥ing 86dbnd pairs of bit

| i censed. by Toshi ba Corporation and the like. In

gener al ,"¥d r, contacts 715 provide an interface

for passing.coptrol, address, and/or data signals
be~t%!;§éﬁntﬂr>ﬁ'eﬁf§éﬁtsr‘ver?6 §atheParnls famaedhatfouqrtipalJFye) different than the
conpat i blegodEmienh@rs for the contacts 715. The nenory

nmodul e 700 may optionally include additional circuitry

720 which may- be one or nore integrated circuits

and/ or discrete conponents. For sone enbodi nents, the

adei frepitdl delics,Wokdptisi® nmay include a menmory

controller for controlling access across nultiple

e AR aYrad @ nt@Sory L1182 BeUpEd {004 plREDMY QF B lided;r ansl ati on
| ayer between an external host and a nenory device

71Q. firkObit BXSBNERivel NENPIdEY Iist BAsthoQIRide@hMBh a first select gate,
correspondence_hetween the punber of contacts 715 and

a nunberthefirst by linsfpened ghafitsblevk one or nore menory

devi cess. 710. Thus, noyy controller could .
sePSeERAhiy hE‘E)E‘ESP%e“é?hqn‘??@‘ Blbhineaps seleptiesly sprRlpd forfhe first sensing

Fi gure Qevitle tRroBARKcHlRVIel®t g3, the sE&MRIBIEliAd"Brmed at a second
appropriate signal at the appropriate I/O connection

at the dpyRlopriate tine or to provide the appropriate

signal at the appropriate contact 715 at the .
apprtbpd bitlmeradigsenthgiseepnd\pit ingandgplfickvelytoypled to a second sensing
pr ot 0col gRfIMRRM R atRRE sABE dabs HEIRIbi MR HoPm30 At 1R Yirst level;

be different than what is required for access of a

menory device 710. A nenory controller could then

translate the command sequences received froma host

into the appropriate command sequences to achi eve the

desi red access tothe nenory device 710. Such

translation may further include changes in signa
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indication of its status, such as a solid light while
powered and a flashing light while being accessed. The

w@oaineesal circuitry 720 may further include PEEEE087/004476

30.

31.

devi ces, such as decoupling capacitors to help

regul ate power requirenments within the nenory nodul e

700. CONCLUSI ON Al t hough specific enbodi nents have

been illustrated and describ herein, it will be

appreci ated by those of ordirfary skill in the art that
any arrangenent that is calculated to achi eve the sane
pua Posth bitjinb edpobgtthe thimlbif bne avbsed@ioelhi @upled to the second

nmbodi _ : f : :
i ' bo seing antcy oo SRR GelehgD ok e T Pbmed ac e

art. Aceesahdrigiel; this application is intended to

cover any adaptations or variations of the invention.

| t whereimaicbaebdl gaté of thediast sehut gitbiiscouplahtol :0cori] gate of the fourth
limted onl¥ Qée%ge foll ow ng clains and equival ents

t her eof S¥FSt24 aimed is: 1. A nethod of operating a

a1 PRI & B o) FHRECpAerScony e 6 B BaR T o g gate of the

conpri seRir@B&e&idatd.i Ne formed at a first vertica

| evel and one adj acent bit line forned at a second

vertical level different than the first vertica

| evel . 2. The nethod of claim1, wherein an

I NASFRARrRdetdcs, donfiRispal: 1 between the sel ected bitline

pairs is not selected. 3. The nmethod of claiml1,

whah @iy 0@ Rfeiidre telly cogllariol gluddlite bNBit ¢inks;t - | | ne

pairs conprises activating a row of select gates

COUFHSthit Bn€adbcthicly Edupedab al it @nkmigrtRelthidugha first select gate,
pairs. 4, The nmethod of claim 3, wherein activating a

row of <b¢ 8ett bydmedorpeppicttitshleysbh bit 1ine of the

alternate bit-line pairs is in respaonse to reﬁeiving a .
si @rigrong bibline Adiagent thsBrse bit e and selesively fpuied i aiqeond sensing
gat es. JyevReTRINEGH aQbcORiedeRict P&eﬁth%@&ﬁﬁﬂ BIENAS formed at a second
conprising: concurrently coupling alternate bit-1ine

pai rs tdeeelsensing device; wherein each coupl ed

bit-line pair conprises a first bit-line forned at a

f i mghird bittlineadjacenicthe spepng bitddrmandsielectivaly qogpleddo the farst sensing
d ' I - ql ey f | e .
secon Vc?elkridectﬁxlougﬁé%vﬁg 'sél.t:&rgt%hwé ﬂ?é\iﬂ‘d ﬂ?ﬁatflé fotfned aE)tl;ht first level;

vertical 1evel; erein irst and second

T o e . . . .

| ASBRESAAPLLNY RV S s SRESIIA, S L hcoona

t he firstensing dseicothfohgh a fourthsselect gatesibedoinle bit line formed at the

coupl ed ensing circuits through sel ect :
gates.?fk%ﬁépﬁ¥§%od of claim®6, wherein concurrently

c o%ér&g aaéoiilﬁrop t6 o?'tﬁe' ﬂillsp?el&stl! bt ib Eo@plg'(? ) @Qntpcﬁ?aféeof the second
conpri ses concurrently actlvatgng the sel ect gate

associ atsetechgth; adte alternate bit line pairs. 8. The

nmet hod of claim6, wherein the select gates are

comwianéin acmmpiob datt of thectbirt sellect gateis @uplddgo metontrd]l gite of the first
cLain181éﬁ%§r§£n concurrently coupling alternate

bit-l1ine palgs to a sensing device is in response to

the control line receiving a signal. 10. A nethod of
operating a nmenory device, conprising: respectively

congur r ent Idiév%guggrﬁ n%htéé,r st and second successively
adjaceﬁ?rgi 1nedy ternate bit-line pairs to

sensin ircuits: wherei h irst _and..second bit

T elovee el B G e L sl o R RSO g

sel ect gates; wherein a control line is coupled to

each of the select gates; wherein coupling the first

and second bit lines of the alternate bit-line pairs

to the




sensing circuits is in response to receiving a signa
at the control line that activates the sel ect gates;

wapa7atissei n the first bit |lines are fornmed atPeI/fiB2091/004476

32.

33.

34,

vertical level and the second bit lines forned at a
second vertical level different than the first
vertical level. 11. The method of claim 10, wherein
the select gates are first s%zect gates and have first
and second source/drain regions, the first bit |ines

cougled to the first source/drain regions of a first

poptieraatedri re prirssgoupladde theysaleas cates, qagh of dreorlterpte bit-line pairs

lines cey Hltpﬁgntgoa ﬁllgﬁblft %llElé o r4 g/ ﬂ%@&tléﬁ?é@? 3n@h sBeond bit line

second portion of Irst select gates; first

sour ce/ dewznad atagicornsd virtigd deval differeatdhae therfirss edrtical level.

gates are respectively coupled to the second

source/drain regions of the first sel ect gates,

wherein third bit lines formed at the second vertica

| ebE maneory glopisetaf ehilim do u@iesﬁdn the oo gates mspesivthasahectively

re of ated ates whose . .
(+ PRBE o 0y Sy R RE bt e B B8R Eling BT Ty HOPG cirouies.

the second source/draln regi ons of the fIrSt portion

of first select gates and fourth bit Iines forned at

th AL e aes]

se?g% sou 5’ %g’lfﬁiaﬁxg | C)r‘%‘g1 ot eesenec()’ ns Li?rg dsc 16} gates, the

secmﬁcblslaieesa ﬁyatcmstmhbmce ahd mthes@uma/sdrgal n regions

are respectively coupled to the second source/drain

r egn antsrpobed bie-live pairdepoteni the ah)émﬁtierlﬁtt-hﬁebacst hpah@es first bit line at

on- act i vERRBI St <R ERT 1Rt of 1§ ssenngpprtical level; and
source/ rain.re

of th t | t
o sPRPts scqnﬁesegegﬁg?tﬁﬁcevw?afy{ éo%ﬂ%em%%ewﬁ%[ i ro&?me

claim11 e con r ol is a first.c

1 et B ot f 1iatbesh el e Bty cospled to the
comonl Yagie Yehsisly El@c:lﬁt £A86 st GATirieOdf d fift€ond SF thyhﬁernatmg pairs
met hod of cl.aim 10, erein the sel ect gates are

sel ect dipough aﬁacm\ﬁelqcr gate agd theseeonby bae @éﬂefrlarqaposed bit-line

r egi ons patrhesdibéiplelPédu fﬂléd"t%sthg OHRL S&hsiry él%ltfdsrtﬁé second bit line of
source/drain regrons o |rSt portion of the first

sel ect kg 655t anel ot" the altemgting ippirs Fhfﬂ@ aibtregeens! selgst gate.
first source/drain regions of a second portion of the
first select gates; first source/drain regions of
non-activated second sel ect gates are respectively

c oUpF Seerperytdgsicsed samsiP, vherain éhmseieeg Betss axgffinsheelect gates, the
f ' Eéﬁtr(ﬁqin%% agﬁgt%nfrm" LB 'aﬂdtﬁlﬁ'ﬂ{é{‘ C ln ns r{%es formed at

the first vertical level "are respect coupled to

SegR E}Qe&)%é&ﬁé el g 1rrb%air%sth9 Eltélhgteqﬁ’tnl' g&géﬁ’sagoeg to be adjacent to
second Sel ect gates whose first sourcel In regions

ar e respusttandeegondhipling peigs ofthe slicmate wibline paids, dharinterposed bit-
regions l?lfe ptdn%at/ir{gsat ﬁn%?f)ﬁ '11?1@ aP IhefﬁrEtS\; rﬁggl Fi‘g\;el ggtagg'nt %ﬁ]edsecond bit
fourth bit rines Forned Second Vertrcafl Fevel

ar e r es piaetoif ted ﬁrscbin-rbined)atrmfsh@aimm&e bitelédedpadrsrandgi senend bit line
of the n actlv dse a who first. . . .. .
sour ce/ 5?%%‘9 e?%‘b. 0 nsfceg‘nie N 8%’68%4% ﬁ@%ﬁ?‘ Egdﬁeé’g%}?eosetcﬂ’éd bit-line pair
second sfthiccaltcinae bitflegipans; afd t he second portion of

first select gates; and; the first source/drain

r egirowfeécdndaselwengsted tormnedlyseupld t6 @l seedndedmol dine,

the second source/drain regions of the first select

gatwerei éheclispbit dint of tHeantemsid ditdidequsit i3 selbdtiveli €oupled to the

nmet hod of cl ai m erein the cantr line. is.a

(T rot comer s araite e Sedsmd b 1ie o e B8 RSt mes of the
gates are comonly coupled to a second control |ine.

15. A nethod of operating a nenory device, conprising:
concurrently selecting a bit line fromeach of

successi vely adjacent pairs of bit lines, wherein the
selected bit lines respectively alternate between
dlfferent vertlcal Ievels 16 The nethod of cl ai m 15,

o o T | e o,




17. The nmethod of claim 15, wherein concurrently
selecting a bit line fromeach of successively

w@oejoaazn3so pai rs of bit |ines conprises activatP@mus200D004476

35.

36.

of select gates coupled to each selected bit |ine. 18.

The nmethod of claim 17, wherein activating a row of

sel ect gates coupled to each selected bit lineis in
response to receiving a sign at a control Iline

commonly coupled to the row sel ect gates. 19. The

met hod of claim 17, wherein an unselected bit |ine of

each pablteratediit-ling paiss theoughigdesond sclect@iafef adghe seaond bit line of

of sel egt, . - . f..operati r . -
devi ce. s AR Rsel b I BB 0BT Bhpidd SR QSepsing circuit s
f r om eadte fifst bifitioe 9 ihecdegomtibiadian pajraifitise dltertating paimshrough

to a sensi devi ce.. wherein the selected bit Iines

respect W%tﬁgr%ﬁc?%(?ﬁe&?cé%getv\een first and second bit

lines of the pairs, the first and second bit |ines
respectively fornmed at first *second vertical |evels,

thg‘t second vgrltei cal lLevel different than the first

ve I

PERPH Y » SHOPMHBPein the first and second bit
lipe re respectively coupled to sensing circuits of
th%ngﬁgfﬁﬁ%ﬁgé?%e?l 1. The nethod of claim 20,
mhg&;in %ngnjirst ayd secaond bit |ines arelco%ﬁled Hodt th
{ O LBRITPREmEoR AP FaT 2 aseSy el sstesvely gaupled to the
met hod efuralityiofcditactsher ei n concurrently coupling a
bit Iine fromeach of successively adjacent pairs of
bi theieirest least dns ©f e igemiom deicRphipsess:concurrent |y
activating the select gates. 23. The nethod of claim
21, wheagiafral b€ nspd@glcellt@plad © Lplraity vfoRlipksgd to a
control line. 24. The method of claim23, wherein
concurr _elﬂr}styoiﬁgy@bélétgivalybédupléfdﬁg_afﬁrfgf@e%@ih@ deVice through a first select
successi vely adjacent pairs_o it lines to a sensing
device is in gtaéésgéﬁﬁ"ét g’éalf‘ﬁéor&ﬁﬁ‘tqtélﬁrﬁ‘i Ig¥eli eceiving a
signal . 25. nef.hod. of operating.a nepory device,
conpris ?-ﬁg?Of@o‘ﬂbf PRgacet B%ﬂtf%BT it lipfaad peletiyels oyphed to the first
of bit lines skisidg Hévisd tH36MH NEcbhdl oIkt gatd) € UeBhd B line formed
a second bit line of a second pair of tn% 'ines to a
second sensi A§2&FsWdilevelherein the first pair of bit
lines is adjacent the second pair of bit |ines; and
wher ei natthigd pitdine adjacent; the sepnd bitrfing and sglegtively cappled to a second
llevel differ %Eﬁsiﬁ%@&i&@&r&@@gﬁ}a‘ deldct Bfte, 8 thiddBit fline: formed at
nmet hod of claim?25, wherein a remaining bit line o
the first paithe&fstlgvelilines is formed at a verti cal

| evel the same as the second bit line. 27. The nethod

of cl ai mfogth hdinsiadjagentdhathiidiyjt bne and sdeativelsheoupled to the second
the sanb s tha by SeUbERrbie ERAGH RlecfeHig e filral 6 fhe formed
operating a mthersgcoialierel; conpri sing: coupling first '
and second bit lines of a first pair of bit Ilines |

r espect wmhefrgin aofiirpkgatentithedustisdlest pate ngcaiplaltiot s¢ondmad] gate of the
coupling fir d_bit lines of a second pair

of bit |ines§§%§€%§%$@§R§aﬁ% third and fourth sensing

ci its; ej [ [ f bit i i.s

sk SEGle B P Belccbla 0l coyblitolsppug] gate of e
lines; #ndd sddentepe.the first bit |ine of each pair is

fornmed at a vertical level different than the second

bit Iine. 29. A nenory device, conprising: an array of

menory cells coupled to a plurality of bit lines; a

f i Agherbpty mnodelesedmapttising] y coupled to a first sensing

device through a first sel ect gate, '



the first bit line forned at a first |level; a second
bit line adjacent the first bit line and selectively

weowphadss o the first sensing device through aPGEUSNA7/004476
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sel ect gate, the second bit line forned at a second

level; a third bit line adjacent the second bit Iine

and selectively coupled to a second sensing device

through a third select gate, the third bit Iine forned

at the first level;a fourth B line adjacent the

third bit Iine and selectively coupled to the second
sepplfiglifieoficeatachs esg@h a fourth select gate, the

fourth bit line forned at the second | evel; wherein a
CORy6 Bf nibRé reiory Mevikks, shcishhviss agri<eling setuefively couplad to the
control gate of the fourth select gate; and wherein a

cont r ol Pg‘éﬁagtyo‘?f“tol‘?g‘cgsécond select gate is coupled to a
control gate of the third select gate. 30. A menory
dewheeein @blepst %ergzth%ﬂleg}or-‘é eY"}f’esn%]IWeé'el | s coupl ed

to a plurality of bit lines; a firs it line.

sel ect i v rayRipnemenels cpyrled fq Qf‘?i%‘téf &F ibgtgl“}eﬁ’r ough

a first select gate, the firgt bit line forned at a

Tirst | v by g saken iy cpyme! R SEbATPBa e prge o first select
line and sel eghl MR Yir& Ol RUohRedabLEMREVEENSI NY

devi ce through a second sel ect gate, the second bit

l'ine forigdo,ad bR 13 caARehans irst Bit liid dhd¥electivél§ coupled to a second
adj acent the second bit |ine and selectively cou

led.. ..
to the first sswigdgvirethonshpsseryyl sslachepig: beise ndbit line formed
gate, the thi j ' .formed at the first level; a
fourth bit Iié}%%&})%%ééqnvtgl’t he third bit line and
sel ectivg h%{rdcﬂy ﬁhg gtli_]‘éQentt A& LGPt HRP ahdScld@W et coupled to the first
s

through a ftourt el’'ect gate, the fourth bit line .
formed at thesesterdbvievbrougiadhisfl selgcicante. ity thizg kit lne formed at
the first sel gct i.s coupled to a control gate of
the second se eeci?rg'gfae?gl;’ and wherein a control gate of
the third_.se . . | : %]ﬁp&
the fir s?f%uéh:@% hg%%@? E%‘E%Aﬁﬁg%é{r@“ evl c?e%cglveg)%%p&ﬁ fo the second
conpri sing: asemimgdevied thodughat fosrtb seleongare.dbe fuath hipline formed
a control lineg; anda%}tﬁ‘elrna}te bit-line pairs coupled to
the sel ect gafbl® 8! ¥ he alternate bit-line pairs
Cevel andterinasieh et pHBera Teebed it ibled B'd il gate of the
vertical |evelsegbnldfseleengatéaid the first vertical
| evel .” 32. The nmenory device of claim31, wherein the
sel ect gahRfeih @TPAELI juit yf thelthied beledtygatmisgbepletido hicostrol gate of
and second bit lines of the alternate bit-line pairs
to sensing ci teufitt sel8y 23 e nenory device of claim
32, wherein the select gates are first select gates,
the control line is a first control line, and further
conprising: an interposed bit-line pair between the
alternate bit-line pairs having a first bit line at
the first vertii:al | evel and a second bit line at the
% EPBPISIBD a row of second sel ect

gates, co oupl ed to a second control I|ine;
V\helaé’ll‘ffaﬁg’g"ryf%“gaft%?{l line of the interposed bit-Iline
pair is selectively couple 0.the sane sensi

Ci v bwp o T ARty Je Ve earh e SoRRy Bpeieiecffety cqupted to the
al t er nat ig)gralifit 6fsconkdceyyjgh a second sel ect gate and the
second bit line of the interposed bit-line pair is

sel g@Hekdiglay 1eaimleas thomchorg dedcannsiprisesi rcuit as the
second bit line of the first one of the alternating
pai rs t hrateghofdelida gates ecrannietmpliedfataccondebl liliyeand
menory device of claim 32, wherein the select gates
are first select gates, the control line is a first
control line, and further conpri sing:



an interposed bit-line pair between the alternate
bit-line pairs so as to be adjacent to first and

waeewmonzh3ri t-1ine pairs of the alternate bit-|iPEr/psions(04476

38.

the interposed bitline pair having a first bit |line at

the first vertical |evel adjacent the second bit Iine

of the first bit-line pair of the alternate bit-line

pairs and a second bit line a#s t he second verti cal

| evel adjacent the first bit *1ne of the second

bit-line pair of the alternate bit-line pairs; and a

row of sbtteontt Stliee paigataplabitbaksiect@apisedadhefghe alternate bit-line

second contral .line: wherein the first bit 1j t

i nt er posed biqa-lrlsicﬁ'gipﬁ1 a1e 4 ér%gt Z%‘ if?/rgf%/dbéé 8 u%%s{ekgﬁﬁgaltlﬁgel and a
sanme sensi ng secomlibit lins farheede aaacbnidi terticab deved diffuzent than the first
first bit-line aii OL thealternate bit-line.-pairs

t hrough a sec%ﬁ@“@ f¥€tt gate and the second bit line

of the interposed bit-line pair is selectively coupl ed

to the sane sensing circuit as the first bit line of
the second bit-line Eair of the alternating pairs

t hPbTGAOERBI9Re, SAMBHSNGE| ect gate. 35. A menory
nmodyl e,. conprising: .a plurality qf contacts; and two
or é‘“ﬁg\ggwacégfa&’é%,gk‘é‘%ﬁ“ﬁﬁang access |ines

sel ectively coupled to the plurali of contacts;

wh SPEPRIETE PEFEYY GiruioBts RIS o Hugne 800 salp Yy goupled to the
an arr ayplefalifesdontacdd;| s coupled to a plurality of bit

lines; a first bit line selectively coupled to a first

S € Rt diéin @€ WaStorc U faHg etdry deticestaapri@at e, the first
bit line formed at a first |level; a second bit |ine

adj acentar! fieayf dfiriémbit cdlls RBupled 16 & bREAlIYINbiCiEs] ed to
the first sensing device through a second sel ect gate,

the secongrsbbit 1inkReleb iR dodbledtccL 6ip deds@iLlicvide thidugh a first select

bit line adjacent the second bit Iine and selectively
coupl ed to a s¥edhe fisyhitling feepedat 2 Arsdlrysla third

select gate, the third bit line formed at_the first
| evel : o 3esand hitine adjagentdhip fes bit lincandselegtipely copplgd to the first

and sel ectlvelopsfRil SN SRS AR line formed
through a FoureRE egcgtglg’tu e S G Bty thp PRt line forme
formed at theatsessgnud lewgkl ; wherein a control gate of

the first select gate is coupled to a control gate of

t he foura thisidiitline adineent trecsenprat it hing andsrledivehaeaipddd to a second
t he second sel ect [ I - gat: e

the third sel SirugareesrothRifia Aok FALHROMAHAR formed a
conpri si ng: a fhedirat kevsl; of contacts; and two or nore

menory devi ces, each having access |ines selectively

coupl ed 4 fourthebipline adjatent dfe thod batdirs; andhseleetivelgtcohplad to the second
one of the nepory devic comprd.ses; ,an arr f I

menory cells %e&ﬁ%\ge‘gev T etamr')“lgﬁ‘l% sz’?'?@ S%lf: &tﬁ#e’ I%%{eng)él ;rthall) it line formed
first bit |ingatthekeainiduelel; coupled to a first sensing

device through a first select gate, the first bit line

formed aivherefd 4 sdéntrd\pate ofahe Gexdrelelt gatd isrmeupktidac arbntrol gate of the

the first bit_.line an agjec ively coupled to a second
sensi ng devicg“¥ﬂ¥ 4%¥nd sel ect gate, the

second bit line forned, at second level:.a thjird bit

e adj MBEHn § RN EBIRPIE STIORG Saift U Sopistjo 8 control gate of
coupl ed to theefthiralseleetgitelg devi ce through a third

select gate, the third bit Iine formed at the first

| evel ;



a fourth bit line adjacent the third bit |line and
sel ectively coupled to the second sensing device

wo booougissa fourth select gate, the fourth bit PECTES2007/004476
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formed at the second | evel; wherein a control gate of
the first select gate is coupled to a control gate of
the second sel ect gate; and wherein a control gate of
the third select gate is coupled to a control gate of
the first select gate. 37. A3fenory nodul e,
conprising: a plurality of contacts; and two or nore
e A0 ¥meBVineatle, EaaPrifiagi ng access |ines sel ectively
coupled to the plurality of contacts; wherein at | east
0Ng hefisihf BaWRBRPIuAEY sEGne@PRhdes: a row of sel ect
gates commonly coupled to a control |ine; andalternate
bi.bab bRfoRRinetnde P dplietkstenclobed fethe bugag end seactivetsf coupled to the
the alternate bit-line pairs conprising a first bit
line fomkualigtolropfacty vertical |evel and a second bit

line formed at a second vertical |evel different than
t havtrergis pt lgastiqne gt thepemory deviges SOMPRSCin dul e,

conprising: a housing having a. pluralit .gont acts;
and one ararfayref WBW%\?P&J@% ﬁb?\?ﬁ%lé% 9(%&?' leﬂe@s’
housi ng and sel ectively coupled to_the plurali.ty,of

cont act < fisghbit ding sglecti el coupled tora firRt Sﬁ‘gﬁlﬁﬁ é’e\acé%ﬁhgo&@ a first select
conprises: an,AL gy fedt b forfed htsa SRYNWI to a

plurality of %It l[ines; a first bit line selectively

coupl ed f Q.c8nd io[ﬁfne%%{h%leﬁl&hg EYdt Gt 11y MdR1ertil el Toupled to a second

sel ect gate, the first bit line forned at a first

level : a secoshshigdeviasdhmughesgeondelact gate. Wesepqnddit line formed
and sel ective .0 the first sensing device
t hrough a sec%%%geggﬁggét%fg’ate, the second bit |ine

fornmed at gﬁ‘{,dft?l‘f ﬁgg a fgﬁegh 'ghe]asercmuf Bit Bk ahi l@@le&?%&ﬁ B&\ipled to the first

t he secon ne el ectively coupl ed a

second sensi ngemding davitethmngh aghirdiselgctsgate the grrdebit lipg formed at
third bit Iinﬁ}ffor d at the first level; a fourth bit

i ne adj acent HEStINFaA bit 1ine and sel ecti vel y

coupled tq t cond. sensi ng . i q
Sl Bet  gafulrir R RS AdRET e i ffe Ay QUGB Bithied to the secon
| evel ; wher ei Bemsimpdévicd theatgh wofouttheelect site,3be Earthdrit Bne formed

is coupled to a_.contro te of the fourth sel ect
gate; and mheraéfl‘r‘?sﬁc%rlﬁir#?%f gate of the second sel ect

gate is coupl.ed to a contyol te of the third, sel
“gate. 39. % e%é%rcynﬁg]ogﬂ%é’o% tgl&%?tl sg}eﬁg_gatg i3 eon :i?ldgt%haa(%?l?]réﬂ gate of the

a plurality ofse€sdts@8dchgatajwhdone or nore nmenory

devi cess enclosed in the housing and sel ectively

coupl ed Ghetdif aRboHfral gdty oDtheahird a€leq; gavdisroepledito h eastrol gate of
one of the nenpry devices conprises: an array of

nmenory cells ébﬁér%éelﬁﬁt Bt urality of bit lines; a

first bit Iine selectively coupled to a first sensing

device through a first select gate, the first bit line
formed at a first level;, a second bit |ine adjacent

404 he A megErymodple, SOMRHSIEE] ect i vel y coupl ed to a second

sensi ng device through afseconql S§| ect gate, the
sec@k@using hpying FRJppadiy ot contacts; an

one or more memory devicess enclosed in the housing and selectively coupled to the

plurality of contacts;

wherein at least one of the memory devices comprises:

a row of select gates commonly coupled to a control line; and



at a second level; a third bit |line adjacent the
second bit line and selectively coupled to the first

waengitmgsdevi ce through a third sel ect gate, tPET/URINT004476
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bit line formed at the first level; a fourth bit |ine

adj acent the third bit line and selectively coupled to

the second sensing device through a fourth sel ect

gate, the fourth bit line forned at the second | evel;

wherein a control gate of thé%irst select gate is

coupled to a control gate of the second sel ect gate;

and whepRimafk Kielihé phirgesuplaf totthe sélbitrgitescéasbtofdle atdrpate bit-line

coupled to a control gate of the first | ect. gat.e. '

40. A nenory B3 ﬁP@Png'&ﬁarﬂ%gr ﬁ*@fms ey %aqf{s‘v‘%ﬁ%g‘“% level and a

plurality of jcesidast fine Bstthed € a@ecdiidrerti@lisvel diffires slsan the first

encl osed in the housing and sel ectively coupled to the

plurality of vesiahlav§l- wherein at | east one of the

menory devices conprises: a row of select gates

commonly coupled to a control line; andalternate

bit-line pairs coupled to the select gates, each of

t héd\ra¢ledrame systém, ¢AmRIAZr s conprising a first bit

line formed at a first vertical |evel and a second bit

| i meproeassagdlard a second vertical level different than

the first vertical level. 4 1. An electronjc s stenl fth

c orgpeios immye meenpry devices coumer tntle HroaesTas, Y@?FS}‘iat least one of the

devi ces &gﬂgbp%e\g&stéagl sagcessor, wherein at |east one
nenor

of the evices conprises: an array of nenory

| : an array o b ¢
cells Coéejlgéfrfa&eﬁﬁf)}ngxgglaréﬁis{%ﬁp&&t@ hioldrhBRSf bt fiadsSt b

line sel a first sensing device

t hrough L bab; i Buplel o b it iseliihg Hévie fR6WR O first select
at a fir%?k#éﬁéV§§%E%ggggg g?t 1 ne adfaég%t the first

bit |ine and gateetbeifirstibjt g foirmgd @ba fikd l¢velist sensi ng

devi ce through a second sel ect gate, the second bit

li ne foraedoat bit lsecoijatehtthelfirstbit e andyselectivaky coupled to the first
adj acent the second bi.t Line,an ' £fbit line formed
to a second sSHSTIRALESR? eoﬁ%o%ﬁﬁﬁda&?%t:ég{%gﬁgé? biffbit tine form
gate, the thigdabédonllii®elf ornmed at the first level; a

fourth bit line adjacent the third bit |ine and

sel ect i vgkpird B Pihe ddjaderithie s@ond itdmesindgeldetivdg coupled to a second

through a fourth select gate, the fourth Dbi .ne, .. 1
- formed at t he SSXE¥HICYISS/ ?u%?e&éﬁdr?eg?c{:%ﬁ?’rto? h]glgf%lt dpe formed at

42.

the first sel ged fig@leRel;s coupled to a control gate of
the fourth select gate; and wherein a control gate of
t he secop@oseh BRlingalpick:i tBOthHitdHsit line and sei¢ativielygatupledfto the second

the third sel ect _gate. 42. el.ectroni ¢ syste o 1s

conpri sing: a SERYRBLREFe gf’éﬂ‘%ﬁ%¥%‘rﬂﬂ'ﬁﬁp‘3§? ﬁ%%’ot;l? %‘81\}} ki line formed
coupl ed to theg;poeesaPlevedherein at | east one of the

menory devices conprises: an array of nmenory cells

coupl ed t,8,cfeiRlaWodirbl Yat@bf Biel first sedset gatefis taipléd to d eamtrol gate of the
selectively coupled to a first sensing device through
a first sel ectfogghseleetrgatg;iapdt pit |ine formed at a
first level; )
wherein a control gate of the second select gate is coupled to a control gate of

the third select gate.

An electronic system, comprising:

a processor; and



a second bit line adjacent the first bit line and
sel ectively coupled to a second sensing device through

w@2@eaz3sd sel ect gate, the second bit |ine forP&EdUSI00H004476

43.

second level; a third bit line adjacent the second bit
line and sel ectively coupled to the first sensing
device through a third select gate, the third bit |ine
formed at the first level; a fourth bit |ine adjacent
the third bit Iine and select?&ely coupled to the
second sensing device through a fourth sel ect gate,

t h@né o Hidie Ridmdry @evices emmbled tolthe prressod, Wharein; at least one of the
wherein a control gate of the first select gate is
cogpkﬁd‘P@nﬂﬁb@ﬂ@?%Fm§5¥@e%f the second sel ect gate;
an erein a control te of the third select gate is
coupl ed WATERYRFTREHOLY, > CBFP]FI% L app ‘E?h?eq%'&@l te.

43. An el ectronic system conprising. a processor. and

one or riofist hﬁr‘@ﬂﬁeéét\'fi’%%go By E?Sﬁ s ?#g“%g%‘@%%é%?‘fgh a first select
wherein at |egst @B0¢r@fbit R FBABA Yt 481t t@&1L;CONDr i ses:

a row of seleCt gates commonly coupled to a contro

line; angdsabh&bhaiR Ajdceht e fRRIYiSlikoaHd Rikctiveli@upled to a second
sel ect gates, each of the.alternate bit-Iine [

Compr i sing a HneHE dsvicd thineish dy FreRRCECISE! BpiSs i g line formed

Ieve! and a s?{:é)&% Q&je‘)ei;ne forned at a second
vertical |evel di Perent than the first vertica

level . a third bit line adjacent the second bit line and selectively coupled to the first
sensing device through a third select gate, the third bit line formed at
the first level;

a fourth bit line adjacent the third bit line and selectively coupled to the second
sensing device through a fourth select gate, the fourth bit line formed
at the second level;

wherein a control gate of the first select gate is coupled to a control gate of the
second select gate; and

wherein a control gate of the third select gate is coupled to a control gate of

the first select gate.

An electronic system, comprising:

a processor; and

one or more memory devices coupled to the processor, wherein at least one of the
memory devices comprisgs:
a row of select gates commonly coupled to a control line; and

alternate bit-line pairs coupled to the select gates, each of the.alternate bit-line
pairs comprising a first bit line formed at a first vertical leveland a

second bit line formed at a second vertical level different than the first

vertical level.



