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MEMORY CELL ARRAY W TH STAGGERED LOCAL | NTER- CONNECT
STRUCTURE Techni cal Field The present invention

wo edoasssigeneral |y to flash nmenory cell devi ceBCEHOS2004/030415
nore specifically, to reduction of bit line resistance

in self aligned charge tra ng dielectric nenory cell
EMEBLPEL RBR K T AT CRE T A Y SR CONEAT SRRUCTURE
floating gate fl ash menory types of EEPROVs

(el ectricall y er asabl e geagkdfivibl e read only nenory),
ut Tﬂe feSenflin tgs%leﬁeraﬁ?t% rﬂgs(l‘\ttn@&b& @gl CP‘YICCQ cﬁ%ﬂe %%Ltﬁcall
st ack fn a runneeiL oxli de (S y3|fmcon oat |¥1

reducgfatoéblbltpé Fesigtpse wﬂﬁ'fétgneéﬁtl% tra@ﬁlg id]ﬁ]F‘é'i“l ey el ¢
over the floating gate (typ| cally an oxide, nitride,
oxi de stack), and apcgntral gate over the interlayer

dielectric position W&%ine silicon
subwrengions! flogyingightp flgsh menerp Spes af BEPROMs feleshigtbedrasphiqyiregiemmable
read (ﬂ@Sthehio@)ﬂ Q6ilizb & nebry Bl cMeRdclelifedby SileAGd stadttr SRMAL emaer(@loz) a

pobs i e e PR g R PG  RRHETY RO REAe (spicaly n
oxidepyittide; emidretickhynd m@u@ql pde dvottheghtelayar dinledtyiy poeitipd ofar @ prystidine silicon

substreB AWREh the GBLRR ateQ chzb}ﬁel tégﬁ@f;dsﬁgleggélcﬁv thOveRlcePL LK Qndrégtﬂce and drain
volatile negative charge on the floating gate.

diffusionsQay oPRATng fiffcs et PHeRe i°898- achi eved by applying a dr ai n
t oTiedlasting gdxi @esh atnomgcellistplpgamhbdily igiocitg 1ot elgatos inrosdntftoxehe
channglﬁleéuglr Sthe Hﬂgnggg@l:e o X&) etaqlglgvollaﬂl\é ?gggt‘?\/e t:lﬂ?ge %pﬁlg %L \Qﬁtgatle o electron

aln to source I as accel erates | ectrons owar
injectiop gandpp ahigved b aprlying a|dinde wrcebizs @loppitd ﬂd%ahﬁostrqt gitgypositive voltage.
The ghte RN invéitdtRe dhennER@IIEHe Bhih ©RourE babiceeldrii@n]cStibs tiaB the drain.

The acqﬁlera{e&) Sléc’ctrgnsegam 5 a?o d6 (f g ﬁfmeug 9 %r%g%m at ﬁtﬁ}{ﬁe Eqar? %lﬁflﬁlgeenl? totcpoess the 3.2eV

regi-on an
Si-Si@y| epergyrborist bypsendbaodipraplageiog andihodvrae Otuﬁce Vdlrilg ithe elaciyens are accelerated

towarsd tRCrAiR) Adseitkeds &Rkl dodﬁe Wit the ctﬁaahﬁenytﬁteatelruaﬁedmatt&waﬁ@ the Si-Si0,

ect ed. t owar face under the
R S i
gaPrre pregthinpede tht negaier gherge on be Betngtehre mblaarsps tiee threGhmddovoltage of the
FET JRERGHBT the s rddR9 rd iy i) BBl rQbnt Jﬁ@ antrsﬁgaten BHub Bread” of the

i ncreases the threshold voltage of the
memary,Gofl-he reqepidgofiy et epinede el ge e atdaﬂr%n F@gtr@ﬁtemned control
gate vl héikatds e ethan the Amtl cadlonprog@dmnggdt €. During a "read" of

th

b eltgl\c;\;ggéga{tl% ch(agé llIapé)LnE ﬁmfé&%& Hia%n%@%elpjm&mg Jﬁw b"e@ﬁ‘ Ilevgdll);%w R Girst
embodigtyap ferigiiad Rghe carsesertion tiggitraef F\‘/%H@tl hé‘t"l“f“ﬁ@ tflt ligg pridegsprpcture. The
cells 108 almrlog sranbidied dd emica@fdidr kupstaidar. glactt ¢l PPisNBaracterized by a vertical

stack Atl a].p 1ns§l'i1t1né ﬁ:ﬂn@goer YA% a Starée tst' té)%l%%&léfec (ljay%&&af ?(ﬁ)e Qndd aetv élag%)%lc ‘layer 22a,

22b fyeed qventhatind gneiem 294, 2 fittiesubstzate 12nguchy @ta_fé gy b tefqnieﬁt@ as an ONO stack

becau@(théiﬁsuﬁﬁﬁgu&ﬁbm@er 11h&q tﬁeﬁtt)ﬂ (ﬁiléeQﬁ 129602 a;@@pan@ dnaRidé FRleRkd center
str.ate

chret P A EBFZ 1Y DB TAT SRR QP SRR gy spwaed fom
cach dthe ] defiargl by, bilikic ammiaar e 185 ap Phomgthiditielsdstiate £2.| By ONO stacks are

separﬁ&ﬁrom?egctﬁ oth@tn gld@leﬁrﬁ@bfglﬁﬁg&tufe 're‘élohsa%g n 61; gﬁ'@l 168 4ich % BRAL of the

over channel he Substrate 12.
tunnelgilggiric dayerd 4 ﬁ]ﬁ?ie tg %‘t ltnéf”@tl"tnﬁdg ih?f a’aéh“a‘f"f EREC SRR ]beett}%’ﬁléiéelecmc

layer 14Bat i Sk 8t Elagnet wgime 241 ayer 14 and the top dielectric
| aXﬁJve t%g Oﬁb%ta&% 9@1 ula){tty %Psp%& aﬁi%t sﬂllgont\xjgﬁl ﬁr%g ?tfet%at are perpendicular

charge tra ric pl ca
to thejt thPfi 161@318% dv °rd1*ﬁ1é lsé’Pr%tt?H‘iQI g"f"%@? A §1612"4f lcalfatéer %%%f i gedgywithin a
rowaﬁd’@éﬂ@ﬁ@hmﬁﬁﬂé@éndmﬂ]ﬁﬂo debitned by, bitline inplants 18a,

e 0 85 010 B Ak By SYR

oxi de regions 16a, 16b, and ,(16c which are areas of the
tunnel dielectric |layer 14 above the bit line inplants
that are thicker than the areas of the tunne
dielectric layer 14 that are over the channel regions
24. Above the ONO stacks are a plurality of spaced
apart ponS|I|con mord lines 26 that are perpendlcular
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Simlar to the floating gate device, the charge
trapping dielectric nenory cell is progranmmed by
wdapomdosssng hot el ectron injection fromthe chaPeEUS2004/030415
region 24 to the nitride layer 20 to create a non
vol atil e negative charge wi thin charge traps existing,
inducing hqt glectigp ng%re frpm the phasis] regipn 4 fo thﬁ’aﬂnd% e et Beping @etVPI%He
negatie@dhatge wittihdheyechpbakisaupih she nigidalaghr 0. Agtin -hsi@istitd ifjdcts can be

achlew(eg b}galpgm Jlrh ﬁ])é? 5 %@ (p El’[ 11ﬂeri§b %%ﬁl 111% 1%ﬁb1§s%r prqgramrnmg cell 10a)

along \weﬂl £ aglevoeﬁvetmléagw %noiyrs%@ﬁ stlrhae 19 Whéeh Wf%ﬁolgﬁ? 9HsT the cell 10a.
The 1@@%&4@& orQEerQ)r(DMﬁ 6 Inligts @R Eﬂamikﬂ@gmnﬁl& whlllegﬁb - {oagﬁcecbﬁts accelerates

electr?nﬁ %w T L 91«3 (l]I%llr‘E gitl 1ébmf eratcécélegatc]eg C aorr;sn el 5 O%(g% gk/' 0 ;}(mtenc cner%?/ which is

ra n-to- source 1 as acce erat el EC ron
more thpyesufficigitito dagss e hz eV 8Si0:Phaghetist I@hfatﬂefbe dhgweltregimS4 gpdithy tunnel

oxide @yQ m OwBidQhe@Mctiths b aeswrﬁedeaea&g Yhe\MMn(blﬁhﬂeSl SHRHo& elebidbs which collide

ient. to cross.the . 3 barr.ier
with Gl e Pt "B AR PRGTI 50 R Eirngen i A o oS Comtrol gt
electricd yield aridhave\tWifid¢ient edeey &l ces thongicar e accel erat ed t owar ds

t @ec%%@ch@gé tlrép{ﬁﬁgl l;ﬁsz lg}lapscécﬁes @Ae%écfe@ BiScrO vﬁ!ﬂm%ﬁs ab @8 otherwise a

he cryst ttice are re-directed towards
dlelecfrﬁethesm@d éeﬁﬁﬁeé?ffﬂatlecabﬁa YLK HESIERfPERS ARG i Fgse 1o the drin ogion
bit lin€ @Mthich kthe G&itive elltegtvat a:pahedf Aeduch, aha dhakpa weppingfdfeicttie€mémory device can
be use%rt] s';toqy thb% ts ol% Qeﬁas &%h}? Qﬁﬁ H tﬁJ bit l@&%ﬁéﬁﬁ?ce h e char ge

|ng %% tores e Injected el ectrons
vv| “flwuaﬁanl% tamellaﬁbrwwéd fg mﬂysre thy QAQUIpst torthecop spfpge of the substrate,

etchink bR BB ONEI 1961 tb @B &)p @FHBd dT the ObattatezLlle w T3 Ird'gloﬁs EpRIGHR the bit line
ral |on bi t

regim}ss1t o%{éi%?l th\rNEQ 1rﬁr1]f%g%onsa tto form the bg T qx%es an% then apé) F}Imlg dvord Aléles to the top of

ositive vo
mcwe@emgONﬂéW@haH@enﬂmawwkhg d|eIectr|c menory device can

beA k@aﬂ efn@odﬁﬁeﬁtro@a LAk mﬂpa @i 1e At RomoBNR1 aatanre eaq)tanafsmm as
I nes ra I S C
fePfeSF%{?sirHYé*ﬁtdé“é‘”B;?f I?CJ)%“F%@ QE}E%A g ;r({‘]’ﬁéeaf ST F%“F%“‘?“ﬁtéyst‘%sﬁa“’ 32.

Positigigd bac@e ghicohiectewiistateli2as a vettich stag obadksulatig WGNDlyepén charge
Happﬁléjdlslaﬁlctlé}g 38, %cf %}?dlggctrﬁchsleﬁl@ §s‘itfoﬁéd%vér rﬂletsﬁbgtra@ B, l'ine

1 ONS, rrpanln i.ne relonS 0X|d|Z :%q
t h ithip. fhe pipsitate ﬁegpaﬁgtytospara&ﬂmnf‘ Fraced .aleartr fitfize {mpiagis éﬁa find 36c
whichi dafx@ aglliyyionchatinbiaegidmt ta| 44n@schioOwhittas Be@@:eﬁ)idj aekn@bit line implants.

Abovl ﬁlggh ra’wl@&g&%‘? JO%%% }uge@@ o&" %galll h%)aééh %1% glgc%tﬁgﬁg ?hgeg 8/&1'@? are
perperdiquigeto dhedit jisg laplmma%avd e qhaefla?g@na@f‘ rEé%’rdé?‘éeé‘ﬁﬁ By cofl feiefined by
an int€tbed3EnaM ©frd frleQU b alchanndlaklos4430a and 30b are fabricated

gg‘?n gléagcgnme \%:ng‘nge?(gtgntﬁgr{e{ms)%b I‘ at S%l’él%%resv 15 %r?lst tltlel ne%iqon(s) \ére liafge Flrst it
should bpgappratla,tnglat qaehrhdt|ling laty ghlg]gmm@‘angeh é‘trb@sebeprr @}pmcﬁb' determined that using

presefl Bl QGSS téc‘ﬁnoll(féiéﬁﬂlat%%lt 11§U}B£y Bavle @R hEl bRLRE 10D |OBmL @f@[staﬂc@ per bit line.
er. th strat

As su&, %cc%{atg Pogtg(ﬁg tln})m%'fo tﬁgjla’&a[ qagcular éaﬁre?ﬁ'gs tgaa {)]1 e qmg 5e ang that
multiplé mtacmlplpamdswltﬁﬁ the a@Hspchdintead6ell ismglativelyl ébqe rpgl cgntact, The wide bit
lines Eglh e %'Jnﬁ% ofbntsRaNMflme 69 Ee@ﬁﬁ oﬁ%oﬂldagay iﬁ@}&ges &k omllqmnensmn of

I's between adjacent bit line inplants.” Above t
anargy et ri ¢ | ayer 40 are a plurality of paraIIeI

S pmaﬁlyaiﬁﬁfrﬂutecnlfﬂ wisielni bt Qifies Wwe firobldntedl @ $thinktie Gll‘bstal'eand run perpendicular
to wotqﬁlrg&ﬁ:e f)lﬁ:eld lv&% }l]lé Qi Afl& Bl@ ER %}qu%%n{eg fﬁrmgct rJ| 1@(9%%:&%? o%ﬁﬂ d tntcﬁsion of an array
of celjef i ned by an intersection of a word I|ne 42 and a

C hashehentlf; @i a0ddrddeke with & Eaaérhlaagmm;tdaeax teSliick thg siBBRITRENOTY cell
arrayﬁc,: a: %pé%@cr%?d%egxﬁtts ¥o|lr'1§: }nerlor fed algfélgg%ﬁ rag% zll g TiC th?lﬁ%CG%S @grgforg that provides
line has a high reS|stance It has been enpirically
determ ned that using present fabrication technol ogies
that a bit line may have on the order of 100 Ohns of
resi stance per bit line. As such, accurate control of
bit Iine voltage at a particular cell requires that
bit lines be quite wide and that nultiple contacts be
pIaced mnthln the array such that each ceII IS

o o, e o . o - o
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of cells. Consequently, in accordance with a
generalized industry need to reduce the size of nenory
w@edos/0z881ays, a specific need exists for a nmenpClUSEDI/030415
architecture, and a fabrication process therefore,
that providesfor a nore conpact arrangenent of nmenory
for a rpgq qompagt arygpgsmpt af raqlr}oafy:e% viith the ag g yitpyt ﬁlgfefqagéhe disadvantages stated
abovedi Sadvant ages stated above. Sunmary of the Invention A
first aspect of the resent“ﬁeri I.lon is to provide a
nmemory cell array wﬁﬁ"—a—%{%ggm-eﬂ”—rﬂ ocal i nterconnect
pa firstrappect Phie presqusrinyention is tomnrgvaly 2 papapory eqll| ajrzyewigh atspaggered local

mtercén!n&@ﬁa'ttﬂﬂ BRELmEN E0EaPh B RGR BR} floals odte Gll&?g'e §8rakd RPBY AGarge
lectric charge storage cell. The array is

trappl’f‘gadbﬁl‘ic'@éft@@e Shrage °§1é m conductor substrate as a two
di The Ay defaliricaiecraay: seai¢ohduatopdubstratk dstaytwodimerpiagal afayvatne plyrality of
rows ¢f ‘ﬁJeJng‘rPr ge?lfs hJﬁ'n%Q a ﬂorg%dl 1709;&1@4'5101{ emﬂva th{aﬁt? t:dhgﬂns @f‘rqen?ory cells defining a

[ura ]6% unmns mam)r% i ni ng a col'um
columa firestiqnt lsPﬁ%ﬁnle‘%af &é#ed@ UP‘&P’“P‘EPnt he horizontal row
di Ha€iCdolu@in of métdy @0 dofifrised a pHR4BI of aletlatiiny cB:mAY Fdgesan@source/drain
reglorg WH%“& é1| %%stgte rﬂo&%%egi%&{}\lp %ﬁc%ugarﬂ.ﬂeﬂeg rg%f[ﬂ%g?bééﬂ j segarated from an
adJacegﬁé@inﬂurf@am wthin élaeﬂmmﬁﬁ@mefd@gﬂu regipno Fach fRIe (g rpgigng opgises a
portiof Giﬂﬁersaﬂsﬁ‘ﬁe ﬁlﬁtm}nﬁlﬁmﬂdﬁﬁ@@iﬁt m@ﬁkﬁﬁﬂ@d)rmra%t Qﬁdﬁ@h‘hﬁltﬁ)e Edconductor.

Cc u n.region, Fach our
r (e)’ghe By é%}{;ges ¥:] lea? o con uct1ve1 ?rcoPJﬁ:cts art % L s?ag%ﬁ;'edtpatpern A single
one off ottty Hwophneas i pcrsglpnqd ﬁlmw ¢a1:1ysovree/¢rm Fegign Witlyinsg first column and

couplé% mé Ythdr %uﬁcﬂ@ﬁm%%ﬂ% CORAUCHRE sourbE@aiB koY islihIEdebtil@ Sondan that is
CondUCt ive int Er connects arr

wisoy 5 SLATP R A UGG B R IR BIEYE eromnecs
are posifitred D@ Rtageted pdttsr P thit cdne otha bpvetiedatrcgioet @etedss &ithe second
sourc{/) 8%&19@10\%& tﬂé 'cﬁﬁ@en{ éofuﬁlk toca%gMe é‘ﬂﬁ’e i Q U&ﬁxﬁ?anﬁ Qveﬂthﬁér (Q)H@lctwe

, er source/drain recgl on. The one ot her source/
intercouaggt enpmeCls 1o the sseoadOBRRIreIB Fegith s atiagert caltinm o dhsely Saie Pﬁ%e first
colunfnj rst colum and is in the same row as the

S O L lux%ﬁtg o&cerhﬁégﬁ ?olﬂtrol TLQ@@ aﬁ&ﬁgg&%{le e a'rrﬁ}g %%Q&Hﬁﬁ: bif ot Gnd are

ere E ern suc every
posmmemqme@mﬂmm w@ms ?ﬁn@rrem@ﬁ cEack pnise/dipis C?Itﬁrolt ligg cle@gcgliypouples to

each RRMELEB intetboReRt tHaC@NR bbthednAouRdjdAGEEHionGOdabldT tHe @djacetitic @hkims.

n‘g el}aags ﬁtﬁré%etcell%ﬁ%glggegu?%e %aﬁlgchanélgoé/ i ntS Eﬁe{chgrgegsgoragﬁ L& tnay be either
a ﬂoamegatg phaign stbiage celtipraciange tepringdisletttic thprge $tasfige cdl. decheyge ip g charge

storaglts Eeﬁl%%fec@scﬂeﬂgﬂgn whniRinb Edhdet Yei & Sour Ce/ drain control
e the arra

i nes ext abo
i F B AT S ST ER BBt RSk e NesE 6L = ov o
memcdf celiend foymx}@aie slechEd@ch@@thchaeéedmatgweE orihin e rdwi. ne
el ]@a%ﬂ Lot ok Mlerrkﬁ%'l 9:‘11@& stﬁat@c?ﬁ:J?n tﬁ%ﬁ%t doﬁﬁm'o%&ﬁ&y&ﬂﬁﬁﬂm insulator

t hat coup ween a source/drain regiron 1 n ea of
chann@lﬁ@logdﬁltgjgélﬁtsubé%qt% lfﬁhglnsu}gto& ﬂgp@]ere%t{n(ﬁe%%m@é,'np th? }éorlzontal du'ectlon of
each szﬂSd/dr:hﬁJﬁgldn Ak etk claathregibrasnitgl thercalind bf mehloey celsar ge

St Qacﬁ‘gf%he sg %e/ﬁy coQ@ 1 ﬁﬁetnlﬂs be ;gmtl!)ng@&ba Peg@(;rg hxfép (f‘s%ﬂgd from the word

arge ectrlccarg
lines, sltd@p@gbaper‘eﬁrqm eagh f@hchlﬁtgye lriteﬁwtnwet Elrféplg@/ds%@a@% liedp gouipled to each
condxﬁiﬁ\fe aﬁ&&)nﬂe@yekéﬁﬁbuw Vi) iBach doRiuG RN Edrend FEPinOI ourde/drain control line to
only ne otrtﬁj‘e pllurz}igﬁcffccggucgwlljeclﬁtl%r\c{;nne sr d lines extend across the

orage cell within a row or nenory
c eA be;@oralnspeﬁ of this maer@en igalgg te@pwéfdlene@wweléﬁ@h withagtgpgered local

mterc%@& ﬁegt@m @@t thelded Jﬁg Ebfuic?yﬂraﬁl ﬁéﬁ’ion g@ﬁeﬂn Q{?dcb&fﬂ“)ell@ fhaﬂmﬁw I'She array is
separ at e ro € agj,acent..co
i) 7 BT REITAP o1 - BRARREIon Sa G G LHIH of et o by el

substrate. The insul ator channel region defines sides,
in the horizontal direction,3 of each source/drain
regi on and each channel region within the col um of
menory cells. Each of the source/drain control line
may be positioned above the word |ines, isolated from
the word lines, and spaced apart from each conductive

|nterconnect The source/draln control Iine is coupled

o o o, . o,
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only one of the plurality of conductive interconnects.

A second aspect of this invention is also to provide a
woreopsngsseel | array with a staggered | ocal i nt ePCDOS®OL/030415

pattern that includes one source/drain region between

acent cell|s that floats. The array abri cat ed
definigg Js‘@ﬁr’*"&@H&ﬁé’F?fP"“é‘ﬂ Shiyralfpcolyng ofmggopic Ft%ﬁeftraﬁaw g dgeton tht s
pmpmmamumﬂphmwahﬂhyvm&abmms of nmenory cellsdefining a
hog .z mtal o |y ah 1
mg]%%l? i If &Qﬁg{)r?%eg%a%‘nh@s@s ag{ltg I fantte %e %nsq’ﬁhtﬂm%ubgtfrate Each
channﬁlérgﬁmathe ﬂrb%ﬁatetlwnane Fierp padiseeat chmgel reginadtindhs colpahy 2
sourc&l@hitl fts@loﬁszamedexﬁe}egﬁn i€ OPRidnSEHe Ebfiatd tiat i inypladfed with a first
mlm%%% &%L ggﬁﬁm%w ewn(%Qu substrate Each channe
P of BOpy & i'S separated from an adj acent
C th netty ipcluglpsor phylityroif wnd%evee@trWCEyAameleene@éth@l poafugtive

mtercsxagdtsqnposﬁaeh absown@ev&y s%bdﬂd roaea@dam hgiod witeih b rlarboﬁtnnbhﬁemory cells

o ot B e pEHEET oy 1oy e B ns e bl oo
colunarthaaty adJ agerdt todlessfirs ccrmrmraadl lpﬂn;g mj.“he Lua uck the eource/drain region. The

conddctWe GhEQIEE biS posﬁim%'d QLQL hatlQlGy Stfler E&Qucﬁmﬁlt%eﬂnyc@ connects to the second
i nterconnects i s positioned nly evgry secaond

soureq iR BT PO £ FEH 4 et de B pFgpigFoonnect
conneCt@ ol i sedatld @anipdrasregion i0 e ydj@ne coiden (e tetirsile bﬁheaﬂm column. Every
other Ee@&d thnce/ gl I &lh nﬂ%{e PSR sqgo@a'ter& ﬁLEQP gg}ldpcﬁgé iftercdinédts and

secon is adjacent tot iTst col umm and
floatshej ng i n the sanme row as the source/drain region. The

COR gmhry\oesomia&/am RARE GiheS exAning £HVd thOBRH inShbGBluinh Aitection and are
posmoneg ge\{\’réc% cF arc%ng ol gngllgfql rr:‘(egnor:yg:!ali]lﬁlr %a Fgo%gctelgr%lglg:gn C Iing lelactnchlﬁy co%})les to
each qon@mve mt@@n@fzt thah@umlrsrbstweeeelswmq/dan@ewer spclpefifegradjacent columns.

| NAQELCHERRE Etoﬁ@r&ﬂﬁ%o‘ém&ﬁd iaee esammetség%cehectﬁagaumge cell may be

. ion in.the a ent .colum, t
citherfa TP ] v P £ Ot TGRS SR e B bRl s i he
charge\stdrige el difect deplstion eithiu tim cliagne] rsgidrat ed from al |

c oﬁ&lﬂp %lln)a@cy bflRRGRO Q@f@ tn?és aidd Eu!r&?th@ top o Af dbibhakd stt&faggf:ell within a
source/drain control |ines extend |ng abgve_t he array

row of erpqrpcelipying fasmsn gais leriode RGeS Stoaer S ShiB SRRt n
adpgteaich abinwvisemndry ebnoseyargel fros thdzdpbens@inmpef dendirycells by an

. msula.?o? [‘Haflrgl e %Bl{]\%th% tﬁecshﬁs'trgtgl ”Ilh¥ m&.ﬁ) cl%ﬁnetl ggt@ﬁ&e'ﬁn% gﬁggulﬁ'tﬂe Y &izontal

I ntercon coup tween ource/ dral n
directiopgif epgh soHroidrain rftsron ttﬁeaca slraa%eénsl%wfﬁnthscolu}xgat promogy cells.

Chaggeedsh 6FtiRG6urceikain doﬁ:roplﬁﬁ ndai/ aeneetuata@amveeas:\bor@man B6thted from the
e St vg e.cel
C

word ¥11fe9 ailcp sHaceg] 'cg)ta& % ch con 1nterconn nﬁ%e sou;rce 'am contral lme is cou&led to

arge S or a arge

each @pduptése trrtqr@n@ehtaﬁryg eonstcereafgle E@élcpnduwvenaw@eedﬁ frpnt ihseur ntrol
line toSJn@rcﬁg@ftﬁeeﬂldran%f cff&‘&rﬁtﬁm@e@&%ﬁe@@ Wi t hl n t he channel
S °°”t
ex °éﬁge“§’c‘&‘§e§§anf’ﬁ%° tﬂt?é’re%%t BRCH lﬁ“étg‘?r ppects thereof,

referepgetisyhade @ thegpllogting despmiptiyn, @bdnlngcoa]q@btlf)rgwtﬂgh@acgmm@nymg drawings. The
qu%tﬁgkhQHQHQ%ﬁﬁﬁ@ﬁﬁEaﬁ@&%@&m&tOfage cell within the
row. Again, each columm of nenory cells is separated
fromthe adjacent colum of nenory cells by an
i nsul ator channel BiédDesrinionof the Dhviggbst rate. The
| Nl Akl o CAARREL L ERlAR e, Eysaﬁa'o@';rgw of Bhalg Gapping diclecurc
zont a érrectron each source/draln regi Bn° and
memcéa%,eHs Wiherhidine pxids B igi %F%dat“ﬁé?‘”% @AM 26f menory cel | s.
AgEBiute 11688 fhaiatit, BessS@tidnalehcircllh PorEaRE & P of tiafke BEPpinheiclectric
memc{?\gr’?feég ‘f\’l.glnae Qangtbsgt\{ ﬁlre IH gccg\@ange lelhlr&%?)i’mlj a§0| at ed f romt h e
paced apart om each conductive
i nFigredis ﬁé@tk dlagrre TSR acﬁra PrPgBRerbediminhef 2isgeesndiorad
to each conductive interconpect by a conductive via.
Each conductive via extends froma source/drain
control line to only one of the plurality of
conductive interconnects. For a better understanding
of the present invention, together with other and
further ~aspects thereof reference |s nade to the
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Figure is a schematic, cross sectional view of a
portion of a row of charge trapping dielectric nenory
w@edosm388iid h a bit |ine oxide structure in accoPCHEOSM04/030415

with the prior art; Figure b is a schematic, cross

sectional view of a portion of a row of charge
mterc?q“%ﬁiﬁ]i“ﬁb‘ea’ie‘é‘l’féélﬁﬁ c menory cells with a planar

St Figled 1k £top Miew 6CA kLhRIPRE ebddimdnhe a paggered @eal intefcbihiedt €truture
memdrSar@y: 0l OCK di agram representing a first exenplary

nbotdi ment of a st aggered | ocal 4interconnect

st Fignees dt @d A re prygss saeryriewringgpvedigelion ofp eheyge {apRing gfbodpgent of the
stagg&%@&@'ﬁ&&onﬁd&ﬁﬁ%ﬁﬁ@ﬁém&}fm@ySﬁﬁ’@@e’:r ed | ocal interconnect

Izglgulg% mg{: SS gec?cg%ie&rs 1rn u{)lﬁ%ﬁ é].aef:tmn of c?larée uap?l%em%odlment of
the stagg@@dmcnlemrcqnﬁmt sfrectig¢ mepgpey @dy bidiale % nt er connect

SUFeds WL £d BB A0 Er¥ss @Jcﬁ(ﬂ]y\ue%g infal rOW Bifection GF D& oA erBYinfbst of the
are cross section views in a.colum direction of a

stage el gldott RpsT U EHBBRI Y 00T e st agger ed | ocal

| NFigtres GOmE 68 ars trbdd 6dctivneyicwe iroyluan diggytion fof Hilogingeatd pmbodiment of the

40N views in a row

o e 0l et of ¢ he

st gyt e aflevoehart repisteaing é’f?ﬁ’é%’fy PEQCFSEIRY SLﬁP%f%%%W‘g ¥ Fhgyee Gppping
embodfiingid bﬁhe&tagfekegwcﬁ&t&@nﬁatdu&dnarfmgﬁfeess section views in

a oI rection .of
R TP Bh oftad S e IS B A TR oca
interceymeh gtrugtfire Bripg p éabdeati®® gure 6 is a flow chart

r eﬁﬁl@ec@l@ﬁrb@lgs @éf&mt:tﬁ)h)ﬂf R AGESEdpifs SbB@EHer Bffthe staggered local

i catl I ge trappi ng enbodi nent of the
mterc%‘lng"éﬁjé’lctérag\%%é?ab’f“i’??é’r connect structure of Figure 3;

Fi Geured iEpresepy es@nicstion ofthodergstieappinpembodimert ef thestpegreed Tocal

interchinBd? Riubithe 8RO dkBBALon®f the staggered | ocal

i nterconnect structure dur.i n(% Eabrl cat i l%p ﬁ K g

r effFEs i ad LObCrRES TSGR SE OB terie e apRye © %ﬁﬂn 03 1% sdggere
local RERodantueiiuinge fdti@dger ed | ocal interconnect

St ﬁigﬁésl‘ﬁaeanﬁi Wi;' %?e sfa%g sjsgc@iBﬁ Sithe cEArQ:Lhra;?pu% ehBRiRIEH R s@ggered

croSs section e charge trappl hg enbodi mnent of the
local @E&g@%&@@f@éﬂng@ﬁ%ﬁawﬂnect structure during a

f aﬂgdré‘satd ol IZbEb@dslé’n%& ciob@edibitlofHRRhir2RRhASRRIMBodandt @HE staggered
I on .of tI& t rappi ng enbodi nent of the
ocal 1n erconnect suaxc catl

agge ocal ercohnect structure during

f aﬁgur@dﬁ% ol 13bFIPPgﬁ§?n§§ cms&ecélwaofﬁwwhaf@ma@%ﬁtnhodan@? &g staggered

local ﬁ@%ﬁl@@ st@tm{eh@m@e@bg@u&f appi ng enbodi ment of the
structu

{
glglg% %}t If %) oW %Fr&%ﬁggsggﬁ(%g %{re]rgl?] gy f}éy66551rleg§¥e%s fd rl'irbncgln% the ﬂoatlng gate
emboslecrtt ofrhe m@gelrddéocelhangzenqctrsappnmq Femtsddi nent of the

StURGYe fﬁ%xés&ﬁsaal crdsd¥eQlof m%ﬁtm% %&U&ﬁﬁéﬁlﬁmﬁi B thd WhgBered local
fabricatiaon; a(%ur es 13a and b represents a cross

intercgnpegt SR AUNRE FOHEHMe t r appi ng embodi ment of t he
St Bigge tﬁaebrésélﬁsail crdssxe@iot ohindiobting patelathodigmerd of thawtpggered local

mtercg&lggtls® %an F'fa%H{aﬁonM is a flow chart repr esentl ng
exe ary gces& n%ﬁ; tr]Js for fabricatin
\

f1 By Wgre@%ffrés s TiTRpfthedloating gate eahgdier &t t}leo%aﬁgefed local
intercoitie® EtAOMRAAGHng 3 thabti@tiet € of Figure 3; Figure 15

r ﬁgé‘%§ ?Sr}:;e]pt esél}ts 2 PR secton Bij #2'h Qtan%g? ergdogﬁgl.{t D848 %Eered local

& staggered I Nt er connec
mtefcswﬁétt“ﬂ‘iu@d@mglarﬁ@ﬂ%ﬁ?%br| cation; Figure 16 represents a

C I‘ PigGesS 0£4nt 09 erres&dﬂs& cfdsgadtionex teaoating RO LB MENt Of thd $h@eered local
agger e d | oca
mterconne ctire during a fabncatlon

Figures 20a and 20b represents a cross section of the floating gate embodiment of the staggered local
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i nterconnect structure during a fabrication; Figure 17
represents a cross section of the floating gate
wepdvsasssent of the staggered | ocal interconnecPCT/US2004/030415
structure during a fabrication; Figure represents a
s, _section of the floatin ate enbodi nent of the
mtercmfnﬁ §Erey df“b”@ﬁ%abflf’f’lngrf’connect gstgr ucture during a
f abigiresstl? o 2 1 Hegeseresa ci@eseationof i Flontidp gas eftoSinantef 6 Saggered local

mtercsﬁfe&ls@iemgfduﬁdg% efokig@bd;ng gate enbodi ment of the
st aggered | ocal I nt erconnect structure during a

f abPeSLEs BA 22bEPRyesrise oppssectivp o ipfloptg pue ephodimgnt of e gaggered local
intercom@edt stoiatuefdudidga fiokiesitd; ag gat e enbodi ment of the

¢ aE e e B R A e B gt o
mtemg’é’é‘ttﬁtﬁﬁmﬁﬁnetnhféaffilyoatl ng gate errbodl ment of the

st aggered | ocal |nterconnect structure during a

fabrication; Figures 2 2b LEPLe ents a cross

section of the fl oXEFbgoy e Fxel AiEhogiments

st Heggessatinyepioalwili rrvehedesenivedin dstulr \wdltrefprencel tortherrgamngs In the

draw1f1@h[kb eddn@ humaald o | hgﬂl foSefardo ﬁk% el%n&ksqg&ggéelﬁtqrugtﬁér the diagrams are not
di

a se exe
PR T I T A —
showiDedaity. ption of the Preferred Enbodi nents The present

' nylglﬁé i Qﬁes\éﬁt ibl&%g aglgm g@a‘ﬁ(ﬁ{té[g'g%g ﬁﬁc{hé gl%&k gys%éﬁtl B(’l)( The integrated

reference to rawm n
circui, 2D o » HEpREFLIPes] ietsoecs aise tprageatempy ol sy 81 e memory cel
array SdoanigHaod iluraliftisfichede, stofalemdilioB/ G 1BITR fadficted & a ddFea¥Mbnle® of a substrate

54 and go?ll:rcﬁ c@(ﬂgs t‘% %at%f e V\Ee%iip nsreéﬁfi)gn 6% oﬁﬁe sugs%ate EAF Sl“hg‘arlr?a 50 of meg}ory cells

i ntentiona an sca Bos&s
52in §1ﬁ BARR Tgjored> aSrﬁinFl}ged Fiegur fbm@smr@baﬂ@s enmarig fying cvkth d plaglitsiaf rows or
memd@f ceBd HefillhiRHoRtoaE] 6w tftddlidn 6MBIARHYaraSidy St &Mnke OF meld8) cells defining 2
ecgona7t1ed circuit 120 conprises a staggered | ocal
erconnect charge storage nenory cell array 50. The
meWoudyines 6B bre psitianed 5@oss iapray §&1 adirspditertivh (tbfprraifto ettarigetal) and

form a?'%a@}reﬁ:gfodma&h #&hhdiity é rﬁe‘ﬁﬁfy‘ £ialse ¢h 'h@nﬂ)nﬁlorﬁ@ § C/@ﬂm@éﬂrol
a Subs rate 54 and control circuits fabricate

tines haps GNP B8 96Ut & e Sirpp (05FRedn s Ve 4P RyerBdintar o
the firgtfdirepEorommy caupled t6 a pliEralitn oft shvecetigiireregieng bOWhiGtard [Bsidsred Riecithe

substrthS@be% ﬁhﬁ&%b&ﬁl%ﬁ%&%}! or matrix, format with a

Iuralty rows or menory cells deflnlna‘g
DTt e Ao H PSR e ey e P8 PRd spolispurias ko apksality of
vias 50f EaoleviD$ Yexefds dewafd o bmnac@wcmtabdh@aat 720 Bach cWabdHive

mterc!&#n&?&te?@snn?‘% 19§nlt I QL 11rect1aC 7 gt\SNegnhe ra[:eaf1¥sd>urf:e/dram reglﬁniﬁ The

ctio erre tO as orlzon%\ orma
pluralify f eondesgiee létvré?nn@&dﬁ axsfarrangqd|ing eggersy peffernruehohay eagk bduse/gi2in region

64 colples & oh@bheziﬁk&{:cﬁ;hecf TMind SHONHA Bk S Aot cRdM FePibnsl6it B SppdbhedIdS of
s SRS B0E 36109, TR 1 B0kl PSS ST
intercgringeést72 aidrvisg £1 to mdisnan seuong/idlamsorttr! lmegsiour al i ty of

S Oditéa@hstheRivEY, EBDERMSB R AnteMdhfet 73 Es oﬂt‘ﬂ[ﬁéé JoORELEN Wk dlin region 64

" nfst‘i‘#bstar toe 554 bet ween pai rﬁs adj 2 cent word |ines

wi "“@3 R P YO0 G POICe R Eon G o e OO pFfE/grain region
64 begitbio v eccorigolamn thyt i@jacento thafiat coloup brdddeih®inahephri @ty iad the Ofirce/drain
reglonvdél a@he%&ndu&ﬁi@@ﬁteféblﬁm&%ﬁ%‘i’)&ﬁ%ﬁ%%&ﬂt dta%@ller%o&cﬂalve interconnect 72

conducti ve interconnect
comnegthip M At CeEiARgEn 4n tP"rPé‘JaFFéS‘P qoklaﬁm rightife @f g cgionn an
every 6iffer beklvgieninttramned 2o aits 16 tHd ke edddbiadeldrairSedie s thé 4djacdil €olumn to

thelefpgl&é ol BN o gm%onductive i nterconnects 72 are arranged
a st ag gered pattern such that each source/drain

r eTé’F e At sithasthe ReriphisTyyesion 86 Mpt compiisa rausistorrgatedomp oirerith that
that the two source/drain rggions 64 on opposing sides
of

colurrnrc}%r
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each channel region (beneath the cell 52) in the
columm direction are coupled by the conductive
WO niosposssmnect s 72 and vias to adj acent sour ce/PRPCHUS2004/030415
control lines 70. Stated another way, each conductive
I nterconnect 72 i8S p03|t|oned above each source/drain
mCI“‘iﬁédY"BHmBBPHW CFRGUH 122 $ SorSt/drpip pontel cBd 120 & Pt sengor g}, § program
contrel kigcud 1 1824 resduonitiginial 30, an egic@butiGkkirculi162,@1v6ltgt dieder circuit 140, 2

couplﬁlg Waé:%éﬁ\%%kwé?ah&?%w@psfoér %91'35‘ a c&lpﬁ}gﬁc? %I‘Pe@ﬂw‘é &%ﬂ% e&oagrtsource (-Ve)

138, arnéwoalgﬁé;fea Yot B¢/ Bh P?fu?hégmmel@@awh@e écmwéwts/@r performing the
functioidtdptlcRARREL.S 72 are positioned such that every other

¢ OP duc %t%ﬁ)\rr{ gllelraitpr%ygc%ntrgﬂ (r:]u%ﬁ&s o%e%iteﬁto seleatlvegl ecrollfple ea?% wr%cf:l%ns 98 and each
sourcqe/ ﬁxglh {inesiOciea Yoftage g@wﬂqdrbg the @Qﬂagmhvu@n tHoeyieeyunt (adp 1solate the word line
68 or &9 @&E&fdia%%né mfﬁﬁmweleagé soZI%es GRIMIGERE Suck ﬁaattlsfb%teaﬁm Bbcted only by

ce dra regi on i e adjacent. colum to the |eft
clect g S o P T e e B ALpSE: N Pt Pemghat o memory
cell 52 righipde drply P san begiseh sBtiveiryrogomprd, sel stle@ingy s4d Mhgatgcontrol

cnrcultsng Gpeﬁ‘ceg E)L%Jp% ats«lﬁ@cted @du%/ldfdgqméh va@{hg cddeﬂ%eng&rﬁé{ sg!:h that a current on
circuit a source/draln control circuit 126,

e s e SR bt 0 Toube mragrg fy et SPFasTaETes Bt of s 4951 grnony el
52. read control circuit 130, an erase control circuit
V, e~di rcuit 140, a coupling to a
Char%E%Pﬁn ﬁelg&gc ?e%r%ﬁbggl\%\nél?é source (Vc) 134, a coupling
t oFlamﬁééemch@ @Pdﬁéwém RO BT OHBEN: eldhysiagesyed jgg intexyegnegt charge
storag@ @défﬁbﬂyrdgl dnQy . G“i'gﬁddm aﬂd—’lﬁ: eaﬁ&é}afrbséﬂf a lﬁ)ﬁﬁdﬁtaﬁﬁmmwlﬁnam%v of the

e
memoa/ ce larreg/esg rf] %relc%atéelccl Ht111z1|n‘gl ch&r&g gzgptg% ﬁqem(%rﬁ céeﬂg?clgxé ?o gy % ﬁ{oPs chnon lines HA-
HA agd B HBo§Figped mtpectivdy. Jiduees #4 apéfideadoepésente afdwmmqsdsemomé view of
the mBforpeedl aﬁ@ojb fablthtel ﬁtlllgfng blﬁr kiRing BethQy BelMQhiARS atho@sVsE&t@Idlmes

aed|V|de 0O or to ground (or to isolate
\}2%8&% ftF °B &R source/dral nline 70 from all

vOR¢fages ts Blgmcsésn eonpingipowittoFiguss Aa thivagh 4dsthqyodnsint deth hrraly SO comprises
a plur?lft{l @t%eﬁgry‘?:@llsxz @Mﬂc@!e@ Gld J@géhmé @%ﬁgﬁﬁ&?rgﬁbsﬂté ﬂ v&%cH ﬁrhﬁhtly

sttuctureée of he array cou IS in suc
implapfgdhyiidy2 11°Hé1t>n°élarzyhmﬁﬁﬁ%w3°t°é 9 th%ﬁle\mbéfrﬁtwﬁlwélgaﬁlwdgwdmwe

condieaity Beni@hasetl, sel ectively programred, and sel ectively

re I C
Bl 5 S SR (R B30 0B S o
pluralgppfchgnme] pegions f8 |of thiysybstrate 84, Withitya 10BN BetTeen addcart payy of channel regions 58

in the$161hﬂoﬁ1&/ddéoﬁb1f67|1§ dﬁ@lmfﬁ%ﬁ‘&b’nlcb@ lm%éhrae_ﬁceh@aiirs{&'iclﬁ&legiéim 58 in the
of a sel ect nmenory ce 52. ar ge
Comn{])“ dlrgmon 1 uflpg%nt?ed Sourcgedfafn r%%% iment Figure 3 depicts a
t o}éadof lnm}vn@d sogqe/drgia raglon F4/indydotrctiortiom of thef substrate §4 thay Gémplahted with an
electrj)r%%r nh;ﬂltrl%/r §aHHd %émcclh Hellfa ﬁfyﬁc{ @Qﬁchoﬁ&bt{)r 1@[115 ?e\ﬁrce/dram

ures 4a and 4b eac resent hori zon
implgirigie o ook sAT VPP 3L Ch & RO PR o0 F P g snibtctr
junctiprenyiti cacitof the trtol changdl regions i log eppbsigpidesipravenor y cel |
t eﬁm&h Q8 ¥naidel 1%%191155% Pl 4&/(95] llﬁe 1snaec‘ﬁargé0§lt_80‘a @Ql 6HBInH§s éﬂgrge trapping

Figure 3 respective gures 4c and
dwleﬁff@ﬁ?@é’g@ﬁfﬂ %“bE‘B‘lnﬁfﬁﬁheéfv“’é%ﬂ§t°?§%°ceP BFiRrisey ewndrvek %g%%wlelemc
60. Toehhlti dyer a};ar@ @appip dicleetied) codprisésaififginoltaingenrdet, apipinaldayer 60a,
whlc}f’(ﬁ‘agla\%i %% il Cfn]i @&pcﬁo ITfPechclélEss Gt tf?estﬁ'nnf?ﬁa%ﬂﬁ%? m!i}; &%ﬁt}u}{gra\{& of about 50

ure 3 respec
to abauf Iy{) prgstromns; fn @@ﬂwjilaﬁwrfb A 1Ge LHIOM] bgﬂelfeé@clac&s e WP@U@W 60 thickness
withid hengaamw 6CH |agou$ﬂ'0rbaﬁgétn5ﬁs ag@war Hafi&er 9et,n4| t};kﬁlaﬂ 1aye600With a thickness of
5 abricated on a crystalline

ﬂmmWFFQ%%%gful%r Substrate 54 which is lightly inplanted

wi Phthesusfates! Hotmeel luepePe istayhasgediapping dBtsetonlage 6Qbt{bat inglidss one or

substrate 54 is a lightly doped p-type conductivity

sem conductor. Each nenory cell 52 conprises the word

line 68 (functioning as a gate el ectrode) positioned

over plurality of channel regions 58 of the substrate

54 within a row. Between adjacent pairs of channe

reglons 58 |n the horlzontal dlrectlon 67 |s an

' ~ o~ "~ a2 -
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colum direction 71 is an inplanted source/drain
regi on 64. Each inplanted source/drain region 64
WO pb08E8s0 a portion of the substrate 54 that iBCT/US2004/030415
inplanted with an el ectron donor inpurity, such as
c, to.create a n-type conductivity sem conductor

more g R RIORT i ST B Ece S8 48 ) PO o i resative
chargelrepeehtinga pidgramaaddntes Gbr depelrapping kyepbtamtay bcmgmm doipound with
sultalfleoéilgf‘ge t?a ﬁﬁ‘g&&ﬂ%&%ﬁ&% Lﬂzﬁ%g Irépgﬂg Xﬂe Hen@i%tﬂ tﬁ% 1.ho% 3‘5(%9 electrons per

channel qmons on opposi ng SI her eof
squarg FFé“’B?‘FéﬁWe”I ipkag &mh e narh%}nfe%tlwlaf chqrg?éraméngaheéqﬁtalﬁ &éer 606
ﬂnclq&tmagaetﬁﬁkdtau%ffecl dpexﬁttms charge trappi ng di eI ect ric

mmﬁ%xgﬁ Ilary e%nrqD? eI}t aFle tck}?u% agn%%‘ng glelscz[trlcrla?ygr 60, ma be a m

npri se
compfrlhlé Syt P4 m#l@gﬁemp@hch%elg@edtfmqu Figyp dqmetrst@@ pf $1@T4,éh>N4 end $10 N4
FurtherDil e le)&ﬁﬁila@ efﬂb&&hent 0S Whagte ItrE}@mQ elebt®S layeP60b nldfp REE a 1hRWREs on the

di d
order 0? Zr:b t?]YYJB an. stroszy ?r gg{)%%xgenﬁzlg agxg)pe nal:???\%( rlﬁng§ n}agwélggieoafﬂug%ga?n the
order§0B30tte S Gdpgtroms 50 angstronB An enbodi rent with a nore
n abﬁ [N sl A=Yol T<AR cﬂags ] dlaecwm@ll 60b @349 i &dp dRRuit Bk kRe %ﬁe top

|narn? abou t o "about anstroms and
dleleféﬂeféwefr@f P@%ﬂ igQdioxide ?rawﬁ ?alrl%isf@}m%@éh%ﬁpﬁ cagstpry, pregte dhaw the
dieleadrfic cafp@uitof sillcoh Giogidraell. aBh Emgpstialp s a prefarrddreeb&linhdng dhe high K material
may ﬁeaaec';eu %Iglthe ﬁfwsfn%% g&nﬁmﬁg&rA 3,&&%0'}{152, %d%,' a%& E{s 8, and other

Ve ides  one 5nnre
matel?ﬁédw% ﬁlgnlf-rlyrhl@tdt?wtﬁ@coastw@u{frthsﬂopdilféfﬁ‘gé Ia}"‘é 5?%%@#9? @ﬂdsnthe layer
60c nia hyve © GhicRivisml fitoaleof 60 tod 00HAGB b/ letﬁﬂﬂafvg?, if R R Sidetkricger 60c is
a mgl?K 91 tglga'i ?ﬂ?ﬁ?c%cﬁlttﬁ&%%ss J;lh)?kﬁ%g e gr% o% gt)otﬁ ll&)gangsﬁg Wh@l k%s prﬁas\{cal

Bl1%e"c
ﬂnclﬂmsoﬁé bt Vighin asl@@ﬂq ofaboy 7Q;hd3<§@gqtrprap pﬁmgibsdﬁm W@ewrsc?r@ yarrgyy bracket
mcluaeh @top aﬂecrmaﬁye;’aeol whih @ﬁn@ﬁ&[ miaﬁle@%thﬁq WhAEEf G1L 80 rmtbe&t 129 ¥ gstroms

and e¥errx éli,)rbowlgrgye fé)FS) é.\@{e]?timhla)[e]é& Wyflirif%ﬁh‘g glf %Butﬁg {o a out 90% angstroms.

detrinmentally effect operation. In the exenplary

enbpak Hﬁi%e of Bkl % @Qfeﬁmﬁllﬂ;@f )3 1stﬂ{e%9i gesli@l @Qﬁi ﬁﬂ1é368|n%¥ Eda
such as_a ni

60b e.a ni 0
condi 5 M G E Bk RS INE BB n Cloh S P He g fges o
chargSstorbgeaeitlo3Fs Qidd wall suldtingspacer T4. Thibe @xaipy anbpdienisoibk inelhting spacer
74 m%y%lg fc%é’%lrog g m{r{dgﬁog‘l d’hﬁl E((Q{Lé‘sé & tﬂe%@lg’tmg T ®Yis Iapa tﬁiclaless to

ckness on t or er o trons,
PrevegiBOATAR APY (PP Fe FoRdiReds pa he awgﬁ siprgRs © 5 prgiof e Digourcerain
regiok &M, ﬁ)l«tnbe;smuaﬁe infecotieel @, aftf i3y Vids thid mayn@ et ®EHeen@ii chrit@ctive

mterconntect%%f.d eta{ lf'lyfersgncﬁrl‘gvevn)ta%ﬁggll )?(ﬁréiql eé8eCt ric layer 60b is

ayer op di el ectric | ayer
60Bac cyérasllcmtreﬂwe ac? sendsecross thyayey§e inghapalumn disdction 7l pndgs
isolatét RInB16d Hohgonﬁpw&a Bt 6zgayaﬁltnanatar lBaNEt N @ndk®le @fdrdohect 72 is positioned

t of i d . hi. gh terial).
o BT ERe S o34t ORI e AL T s o
of suchehlg moesquer(bm tekiens §f ol vafs 1 nBlieeni 54 ispogined aytrtiegns@hiig téhch 62
between hi'g o s@ree/dﬂfnge 1onZBQnd eA0s Weheath 1 AR/ i\ htrdTBleeH] ’?ﬂe%la couples

ectrlc constants. If the t

F@?@%F%P@”Fﬂé@*m%Uﬁmp ¢i/Di con di oxi de, the Iayer 600
malit shvald e @ptebibtektha §18 atome delveibarachbitectofe nﬁﬁprbﬂdﬂiﬁﬂa smaller memory cell
array ﬁ'lglg§4d{ﬁg£5§ arclﬂegtlﬁgsn %ﬂé s\ﬁﬁl: dralﬁ Ifeg1BrB 7 ErQF |Sglgl%h gll% gdﬁ it 1@e¥ gfrcillannel

IS a material, 1ts elect ness
regwlﬁé § aﬁheﬂaléma g’ﬂ%?"néf ongered (9 2 100SFgE iy SaditiRR arrév iFugher, the
sourcplryis regiahs d4hteckdheapletrmy chrelustivé Jdiude/daiti eongal 1iads 70 BHidl elifthates the
- th a nore narrow

mmV(ggcg QB%%%%gggm%@@g%ggﬁg+£%$%?%%Iayer 60c with a

physi cal thickness within a range of about 80 to about

120 angstrons and even narrqwer yet, a top dielectric

| ayer 60c with a physical thickness of about 90 to

about 100 angstrons. On the surface of the top

di el ectric layer 60c is the word Iine 68. The word

line 68 may be a conductor or a sem conductor such a

polycrystalllne S|I|con On each S|de of each of the

o ~ N - o o, o o - ~eN o o
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prevent any current flow fromthe word line 68 or the
charge storage cell 63 to any of the: i) source/drain
WO e@s0888601, i) the conductive interconnect 72PCHIM004/030415
iii) any vias that may connect between the conductive
nterconnect 72 and metal [ayers (not shown) above the
Fl”%r(;iﬁ‘teiqeﬂgmé’gd‘m%ch source/drain control line 70
exFignekSa agirsd s&ch tdpesear ahatzobial riavm crbda Gect@mhluiew oﬂi the @einorg bellAtray 50
fabnc@t@&iuthém% ﬁcﬁln?gtggg nIe rnQ céllh& %r{,EtQi%Esachnié\ﬁ)ﬁn@s ﬂrIAH—E\S ngﬁB% of Figure
an_1 nsul at or 69. conduct i ve I nt er connect I's
3 respseiiply. JHERER Samdve e%‘h WG&@% colefpEeshteciond viewef o ppaehecdamay 50
fabricdied @ilitingn 67) source/drain regions 64 and el ectri cal I y
ﬂoah%g ﬁneefc’nor?r%&gtic%no.}%u %thcrogsnsleé{ion hnes ?8 g{‘ic‘e: ad gﬁg}rﬂ] fr F égxe% respectlvely
i ndudiggpisrigbeve et h%sr@;z thtbq qiiereqﬁapm qnypodiment rteatteghionyi cpll array 50 of

Figuré ?Qﬂn@ﬂ&s ﬁfhmamsi oﬁmmﬁisks,@ ﬁ@@etaiad bR A ER M Riuflor substrate 54. The
s the interconnect

somic IO T 2 P PP PR Ao g MG o e e st
34 is ajightlediped reidipet daaducttviteseabondecttescr i bed architecture may

p r @ééh gl@mér? Eell%2 %Wnlség bhe M&GSQ%Jnoﬁﬁg Y g&t@@&trode) pos1t10ned over a
iona architectures. The source/drain regions 64

plraly Cb%lg? FeRtORH obfie s Shivinds et By enaitiet e 3 Gfelaggions 5
in theihnnzbiﬁd doekiondY ickinri@clhting Rer@h 620 mamaddja&nq:aﬁmﬂchﬁmm@fegmmns in the
colurﬂn%u@cﬂ&h@%{i&gﬁﬁgd sovﬂ'ﬁ& cou %:Mdﬁtzlher , the source/drain

ons re eac to a conductive o ‘
gide Bpndpnisd ppucefrpie sRsion priadudpr nRfioe pf the stbpirfia f4t8at istigplanted with an
eiectrabmia id@siel dubed aphilo efme alssjgé:cioadueiﬁimyvgemhbomugibr lb ihte sdukdd@rain

reS|stne FIotin di t Fi
implagh rﬁgl%bgegafﬁsorm ece/r 4o &pplan re% or zémf aTemic(%{vé%cg:l?r 15 sec ieaoggicthe fwo

body geigieny 58 fon ﬂ%emﬂmﬂ?reefeli the eehumadir&@orf7dbr i cat ed utili zi ng
f | maﬁairgagtoggé &1 ezeﬁp&smoﬁee bltwdee 0B BIRhRUNY gt 536hOHS weR Ghd RN In this

f F Les
s ) ki 1 i B S LSEPREET A G SR L laed o e bady
regiostgettinpelaiclevtiielayen 5 4ol @olpterhfiomythewedrdl lna:r68 dya fop ditladid loyat ¥d

Ut filelfnd] %efeétﬁ@fa&ep% rga&}tbgmf.@%m[»}{de%{ &Jﬂ&ﬂaﬁ&%f &out 50 to about
cross section |1 nes VC VC and VDVDo Fi gure

150 apgstzqyesc fip gabagimentavitya mogaray bsaghR) @elifes b el Bt o5 %h’iﬁﬁé"lm a
range ©NBOGE0 torab@Pd g gD OA erembarrotdrget/EEtmE)ayeeds| with b adkndsOof about 70

toabo;a{%) %H&Ss 3 conprises a pI urality of nmenory cells 52
ated on a crystalline sem conductor substrate

4The",1ﬁ)él%6éﬁlf) &a@eﬁ éagig)ba‘lso g@%}éﬁf)l? g?)@iegyfmp}gbqalrr@ﬁfqilyvﬁh a dielectric constant
greatdr i BOdiEEL W childtadk ol Glicon @i&ﬂ&r(e & amgn Ktnweﬁu): n @FreBOIIRRbSRNent, the

high I£ mat'éclrlatl {naexlbselélgec‘ied t r% th5e4 d)il of?na iég %)néfstl%& %’zog l}{fél gg HfO,, Zr0O,, and

sem con
ZrSi @y pthes @@tetwiisemmmlaﬂy Irigh dcf@cv(lﬁ eAnganitso A ﬂiriagorahel@trg dyer 57 is silicon

dioxiddl ﬁ&lﬁfe@ﬁier)xayﬂl%l attmaca@am?yeaﬁdeaof%b Wl?b brdedronth. SRARARILY, if the top
r.a W
slecy R s A e e plogien e oo I ERECHE Db ariapors

whiledts pleysital hivki@F rhay baw”hm&anigabf ahgpt 70 te NetangRomBeAnwedpdiment with a more

narro@ gﬂa@&ﬁﬁ@lud@@é tSdeuQécixﬁ h@&@@lwltﬁ %&Q&ﬁthéﬁeés th}u'ﬂ% ra‘;lgé (H" rQmmt 80 to about
di recti(gn is an inplanted source/drain region

120 apgiHIme AR S BHPEE ) B raa’ii’Prihei‘eé‘ﬂF B g4 ity rakhigkagts Pf ?ibﬁ‘ﬁ 99)i° about
100 ahdagongubstrate 54 that is inplanted with an el ectron
d oﬁ&)&/eeh e Hﬁﬂletl Myer §5’&Ja ﬂ@%b %fef%&m ltg re 50 @k 8 512%' ﬁte@Gt ”Yﬁ%%oatmg gate

conductivity sem conductor 1n source aln inmp
may be galysjjor lhe ééf?é‘i‘?s% the Beafieg atie 36 PipPesditto hegiaste 1@4f°i€@rch%geaeqmre
to aff&ﬁdﬁbl@iﬂmdmﬁihﬂi‘e chadfet feg16m5 SWIIII the @aflar@émtioBigheii\Voe ﬂlﬁﬁhg gate 56 may have
a thic I%f% é)% Fﬂﬁ ox%@r_})ﬁﬂ)ozdi ﬁ)g) n s‘uroS gor? zné %ntﬁ% éﬁogtggtﬂ agnlgreca n%lgc{w rarﬁge (r]nay include
a thickpets\Re A otdpredf 8N NI0- r egi on 58 and t he mord Iine 68. In

this floating gate enbodinegt the charge storage cel

conprises a floating gate 56 which is isolated from

the body region by a tunnel dielectric |layer 55 and

isolated fromthe word line 68 by a top dielectric

| ayer 57, The tunnel dielectric |layer 55 maybe silicon

di oxi de mnthin a thickness range of about 50 to about

A ™~ e Y T
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to about 80 angstrons. The top dielectric |ayer 57 may
al so be silicon dioxide or may be a material wth a
waele@smsds1o c constant greater than the di el ect rPCI/US2004/030415
constant of silicon dioxide (e. g a high K naterial)
In a preferred enbodi nent, the K materi al may
PP SALFA bl B BCGGUP0H L BT Do cOnEE St et e yord e
68 angd tthclﬁrge QoragddEI063, is Z4idE wall aﬂdang ﬁhceﬂdam@ didtuesed, theadseliting byacer 74

may ﬁg: rﬁeéefq'nlu@d céﬁneplaﬁt%7 Tgé tﬁl:k%?sg Bf tﬁe I e gggatcg‘r 74 ls OF & &%m%%& prevent

ectric IS SIl1con
any cyfgept foak feomgthe Wﬂr@m 68 or thrflopting ewit e anyfof B l)tseur%@@m region 64, ii) the
condiB@ShtErOdFBect 7| 4n@ Gif) adylviaeb Vthat by doB@ctbafedh tR] Beduétive integt¥@iect 72 and

teri. its electrical thickness may
mﬂﬂigmsﬁmgﬁmwgnﬁer D als to 100 angstrons while its

ph¥jash eairceidiginsiarelline fhgxtehds agrpss Hie array 5P drbrecobyfon diprgiinn 77 @nd is
isolatbPfrohSfe R&1Q Blek sm, an 1R B Ot B ercWint i 78is PRiBned awowa/my two

electric |
scjaedi BE b (e B oSt bemt sl cott P s e
drain 120n &éhgsliervpFi. HrdiadV @posimnedove theyatlating trtrgjpbativeeh e 62 wigeh is

betwéeﬁliﬁg Ewo%ZurW/ Jraqh @gl(ﬁl@ X@én@ @itenh“eﬁéﬁ{ﬁ%%oﬁée/ d@ﬁ%&ﬁtro?%eﬁ@ The via couples
100 angstrons. Between the tunnel |ayer 55 and

themfeffémiebtﬂza’iﬂ?lsé‘&fe@aé“‘l°’ét§PéPne§9 is the floating gate 56.

The floating gate may be polysilicon. The thickness of

to be adequate to

Fabr;c%k?on olf E%ke”ﬂ g%)%rgg)lé&tr?cr%n}(boﬁ g€ t depletion within the

c hBigye b repesisnte p loygehart of ckemlagicaeepisiag §one fis SYTGrEschargerf@pping
dieledticCQRdnoR e iR dimbnt BRYe Hhanoey Bl1 hrhly6kness on t he order of

200 to 1,500 angstrons, or, an enbodinment with a nore

narrow range may include a thickness on the order of
FigurggJ0hpegh 12 GO@sent@0es sedtienat viewsa€ epasfoniofibe meyporyi¢ed preayt5p during selected
mnwg@&@&557 is the word I|ne 68. On each side of each of

dline 68 a char ge . st cel | i.s
&1 S S A £ g e B s of & fer i P More
specifiqaBy, kteg $0ng1y s@mma'ﬂdng’ialyar reiofisaf e shibgtfategh4 thiat coved golumn regions 73

(that %@lm&lﬂ&gme Eﬁﬁmefrt‘gl&llé Bema sogfce/ﬁllaﬁ régﬂ)ﬁ% ?gvhlﬁgxp%gﬁé:lﬁlgar Ze%mhssof the
thickness to prevent any curren fromt

subs%rSé wp?rﬂ’éthggxl@ruelfchﬁ 67 16 59t0p iﬁfﬁrnﬁlafrger@gert B agiroRjf dry F\téh is pspd to
form 8okl trével, dhe Aiatk it eGoved) afifthe tiehdh id then bekfitlidortith i @ompound such as TEOS.

Follo % BLckR é@ Sélg te @4{]19 e ée)i 1o heh ¥ ‘r{nl% glg o c%ntccg H{H@egttthe TEOS to

uctive inter on
sticop digudesund fen BB SEGRFEXETRsmrls GF 4 ploss BB ungah s 60 reai s
gmwﬁgumggymjraln control line 70 extends across the array
50 §(ffp| pegres%gtgy grycat%:% rth%% et %rt]rta%}nggggctgc la|¥]e§ gdrl])?(')ér e aurr]%ceeco %hegmn 1
layer ﬁ@ st ripeserat f@b@tmg thmwhqlmc bolfr &leantthe(sinfce ¢fghe charge trapping
dieledb@ 1hy%080h & degkbt&ﬁgtige@s 69) source/drain regions 64 and

| ect [ d
£ o SRR e dippbeg e Bl e RS F iRt v
dwb@mﬂm&h&benhseﬂhnﬁeM6Q which is between the two
SOY&F §d 'g‘? é&bxﬁ’s Jaﬁ&h&rbﬁd Q‘}m@ ‘&anﬁeé | @d‘@ﬁmﬂﬁ@&@eféctﬁoﬁ@layer 106 in the

source/ ain control line he via cou
horizpyil EAIATHEEE” 27 SoPictd iorfidsuesy H}aé@ ]cﬂ’ al i ewhs lgq arg “ip'f‘f@d bggyvoen portions
of theFgata eleaepti¢ loyer TS tHahwill §@onl¢ tapPsrth neDb % | Fagiliek, itte thehe di Eeedtched into
each gf‘tﬁa%tﬁtﬂgrerr il eetlsﬁgﬂl#gsdxe?efc&léﬁ r&&)g r6E)b Hd 6%5%%' saﬁéé/dram direction (e.g.

cessi'ng cat i ng arge trappi ng
perpeaﬁhealaé Exthg ‘@r%leﬁéareyﬂ%ﬁps depipierin ﬁ*éﬁff 1‘3’f the nenory cell
ar say 9ﬁ@presﬁitsgﬂ1plﬁiﬁmg thé foiRe/ghin egiohsareGand alté‘rﬁdﬁﬁ@sou.rce/dram regions
64 ané 819 g.rler 1Ire &nS\égI%l\éﬁ% té%cogurpglgeégsog?% zésoll éi@t%d 1&% C gllldl 108ar (@rg
represents etching and filling the oxi de trenches 62
as is depicted in Figure 7. ,Mre specifically, step 80
may conprise masking linear regions of the substrate
54 that cover colum regions 73 (that will later
becone channel regions 58 and source/drain regions 64)
whi | e exposing |inear regions of the substrate 54
mhereln t he OXIde trenches 62 are to be forned

——r . - N
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formeach trench, the mask is renoved, and the trench
is then backfilled with a conpound such as TECS.
wo-i0s50%48ng backfilling, the substrate 54 i s expOBFE20040030415
a high tenperature environment to convert the TECS to
silicon dioxide and is then polished to such the oxide
specificallyiy sippe reppeseats aEiplantpd an dlstren faps fmpuEySHchae grsenispia fosm gagh
sourcé/Graif R@0R64.N Figure 7. Step 82 represents fabricating

t h§t X ar ?sen‘ttsrfqggatnﬁ%th? s1<%wel?s:p5c|€x% ax}/tﬁ s1d§>%c% the Wonhlnes 8 and on the

] sur ace represen
sides pithyrexposed mpifilayprechargsirapiiing de@qcmp €02 @ errd 6804 indepicthdin Flgure 11b. The

side wall kfa8@£740fay bE@mseh arngﬁmt\rﬁmm asﬂtﬁ&tatrl hlfs‘mtt@ryelal £QRinak
represents

depicted in Fi e
compfy ¥ s s e A PETSE RS BNER L ASPOR L0012, v
surfadesieliila dienige Willspicap74kiesdiect ri ¢ | ayer 60c as depicted in

Fi Sitl &% rt%:resé‘ts%gpo% angr o ﬁﬁe@&%@&oﬁ%&r%cﬁ EMbaq’trégrog%lgﬁrﬁge which
trenches 11 hin the gate el ectrode

includep e FBPSY %5>Ht°%<|1falr B b S el Taces T eﬁrﬂeﬂt@cﬁuﬁf%ewf gva e lines
68. 10a and 10b. The trenches 0 are spaced between

POE.L | t.he. h .
DO g1 SRR P U A0 L il g
silicotodprmg silipidesughs obalf sikidis (prPiop fhagreiace ORtP YeoseT RFRY dign regions 64
and ﬂeit@lse@atcrsioetht *yelhigs 60a, 60b, and 60c in the
lSIO%F Cfg/o rergraeltserrlts (rjel)mroguggt I S naréacteg egc% ﬁc%ndnléhgcrog TBb e SI§ agergv‘gtge side
wall spesgrs @ent s i npl anti ng the source/drain regions 64 to

degibR) ddptesinid atarknlg toScQHﬁeQﬁz/ sthb@ted infeRGhiRAS704d aa)d1 0% tt@ta&ﬁts etching
ions. 58 wit the col um reglon 7

re ed
e O e e R T2 TG OO G Ty 0f B e n
Figuresdpr @dét s an i npl ant of an el ectron donor inpurity,
S U§tQp ﬁfé 1éplesdnfd rﬁm% &QIeEIQIEs%&z@QJ& a&%&r tffeeséagge?éd 'i}%tefr&gﬁe% 7%rth4an

94 represen rlcatlng he si gacers
msulal‘)‘ﬁ s‘t°’ﬁ & Sgic?.r‘elé“@f” 63 ‘H’é PWE?’EE P pigwide et syrfepe Gid psuiefippdayeryfd across
the top bﬁheemmmedésmsht deblar;rcechgbﬁr Deaddriappi ng di el ectric 60a,

6 O%}Fpa g%‘s:ené‘ ?azhcsdtu% # %gcoluﬁmg éa.glyg :Ltaé&%red I&ﬁucﬂ/eqﬁtercomects

ers orne
72 to gife O%prowcpu graia ﬂorrtrrtélersdp olore smrelﬁcaas Stgp 1B rapreprats eeﬁpts&tﬁdurface and
patterﬁM@ﬁe bhe t&aipdsr Be Sodiibost @ac R 5P ermE4HR, the sifiddn dDAHL B diched form

hole a\}\lﬁl% egotseheaal con uch\x/ainfercognlélclzta&" Q) f&?srthrpn I‘ I Ztgn tcoaflldbc%)lfl r’toffa orm tﬁe via 51.

spa ers
r ePrereEe mprsatie fbxdatingthp sawcd/dutinqonteoh h@et’ 0 feuntelngemmﬂnstb@has on the

surfac@s MGQQQJCEC@SF rs@? $10t00§ i mbid a@ﬁ%né’\n'aﬁ:pof'a @&ld{i@&%ch BEa metal across the
osed source/ drain the s

S“Ifa°7> Skipefos el aB‘?aPa&?}PlP%‘E‘:‘%’g‘ gtm ?Ytéf%‘i"b"nf ?fr'i sneé‘%t.hatﬁ‘g'p“%e the
sourcc/épm eswltlpesg0 whiph idtetchreearall viasrwitiak cdyal. dhtrenfieptie tethlligetched to
form 1B LS SRS GRAGYCt or Wi th underlying silicon to form

a sul cide such as cobalt suicide (CoSi) on the surface

of the exposes source/drain regions 64 and the top
Fabrisatfoh aCH6atinf Ghie Enibbdisledti nes 68, Step 100 represents

re

t htggﬁs% i}?fg‘%gsgnt o(:v%ﬁa% Q? %(ehlg\/aﬁ? %Qqun% gs t%t}golilréghg% th_;[ gga%g gate
memqréﬁp gabqdimentph the Fnﬁlgory @)elldgft}f Ne thﬁgs 13 pﬁ(gtg}é%?erdpresent cross sectional views
of a pbifibEdf &R ﬁm&teltyselﬁazraﬁmhuﬁﬁgeae&éaérob@mge&pﬁt s etching the

Coél Cfgﬁ ttgppegerrgs tetc en Sa‘tu? glgngetged oxlldn ‘tr E?aes (i:std%%lcte DeL ?ﬁure ?p As
discuﬁrdgam‘e gvith zaepeetmjstepza (F@tee% e!tc@lsg frﬂé ﬁlhesiémrsdefmemctlw@@ mpygomprise
maskﬁ@ﬁﬂe%&guﬁ@ Sl\ﬂ% s@HAEhtSI4GRED @i)v&rh‘l% c&ﬁlﬁﬂﬁﬁSM 3iWAlISEP N ei"lfs%eial‘f'reglons of
" % (%atog §9 srlr g|OX|de 69 $¥
the sué%]ia‘ie g wheéeuf \?F% es frF ‘tjpt e golljr}lefda o grhtsotrﬂ]g% {:tf:lhlé used to
form aglytesnct6 e alesrk@ssmvma atdcie t@ﬁchnmenmcﬂuen iwitle s cc@puresuch gs TEOS.

depicted in Figures 12a and1}2b.
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Step 108 represents fabricating vias 51 for coupling
each of the staggered conductive interconnects 72 to
wo@n®s088sthe source drain control lines 70. MorBCT/US2004/030415
specifically, step 108 represents nasking the surface
and patterning the mask to expose the position of each
Follovyingbaglfillingthg egmte p4 is eﬁe%%tomhtsg ROETTEWE eRyiregnepiso ganedhy TEOS to
sﬂlcoﬁ @5:eand0 kien poliched @ s&X ﬂﬁ_ﬁiﬁdﬁﬁﬂﬁcﬂhem gL s W tunnel layer 55 remain as is
sho %ercggnect The hole is then filled with a conductor
W?% the via . Step 110 represents fabricating the
S 0 Step &72d eragsentfamicatiog 2 fldatirgsgat? Conflestor lapar 66 erothpwifade alfhe thgmel layer

55 anl ttaﬁq 29 ﬁaptegbﬁts Skl @z 8he tdfRficfecSiP B b1 Gathd Mnfacs bR HohhgEBY conductor
a layer of a conductor such as a

appl yin
lﬁmrﬁEFgﬂmﬁgﬁgggntﬁg surface, masking the netal, and
pasterer2qirapgsdols @atirmdlk addetcbioy exh ¢fithe tqpaiiclecton Sly@f57 trfdeherfipiting gate

layer wtf tﬂe chJP&%BFEEe éeﬁse63%9 HE glﬁfag:ro@{hg tuﬁtQ:plta%QIS 5 Jts 1srkﬁ§Wn7nQF1gure 17.
h interconnéct all vias within a co

Th @F}élgﬁ f@}:esen{s ﬁigmg[@? g:gloqtsgtcqu@hsépa 1%%“’1%"? IIHSTIH@ and etching back or
pohslﬁﬁgu‘raﬂie{ fdﬂ&raﬂmtoﬁ aistédtriz] laybﬂ sriasis sHown fatpuieadt i on of Fl oati ng

exe Elatr)e resen s t osﬂu% é:tr&?@{}lgrslﬁggc?os é én% I‘.;(\Ea@g dt thgftop dielectric

ricating t
l%wfﬁrﬁdﬂﬂﬁghgﬁgeeﬁ%nnry ceII enbodi ment of the nenory

Cebip AR hapyesofd pathngfg betchg baaEIRYI0 v2Bin KB REE Sl@cfﬁtbdeﬂiy@1$1$i6 in the

word %.Efc(%r gﬁ !@s d\é}lg?teé Hp g%ux%srlgc élé giﬁ)ﬂ Tge tfengt HE{’IIG f}/aie%gnetween pox%an of the
gate dleoprde bentist will bbfomgthaeld fiich FY. rfgrﬂteh G swictie 144 angHheding 2sch of op

diele@% lhylr f?’etiﬁé fida86h glat@ lagérgél fafd tﬂétumt@ﬁheggc@@ 1158 8612 DQYBtedn Fijure 10b.
respec

etc
SR e ey L e o bt o
64 an0@ thatultbresions S8 witliiethSbhinhatgionG¥.evlort kpecifi@lly ntap t2dgéposents aff Baplant of
an ele en d%no?ﬁﬁﬁﬁtynsgcﬂ E A&, b E}%Qﬁﬁsoglfce/mﬁ re%f(mgi rat e 54

rein e OXl etrenc are to be fornme
AR e Wil e &t erhs ey f iy "t%d lingsyGfhand on the
sides @BBdKop alasbeh: layels2, tHaatﬁkaig%até soymded unadl dielebtec bayee BICA isidpicted in

Figur%_ 2@2 Peo S\}VI ¢ r\])va 1I ed s\A/‘4 tgr%{(!ﬁ%%g%?{ﬂ?%%@& (lr:t%ﬂyn)lg an 1nsu ator such as
a nitrde c@phtnngpréwetrawafpe aetwrf?reﬁﬂﬁewoqoec Blethip &grtove ﬁemseeeefm
honz&r@al Surtades QRilTheQde A8l Padrs f7$refnﬁh&1fig pol i shed to such the

hjge ! gfg)?ﬁ%% zdﬁpg\%ﬂnaglsaﬁ \A%,rconnect CTQI?CK%?IEH gsl cgga raérosrsghe sur. ace which
mclu(ﬂeablﬁ expagdeil poyree/dfainaxgtonny, fgaftl@wellmdm 1Ks) rand the/lep S‘1§f@°eb¢f ﬂteh‘@rd lines
¢g. surface of the tunnel Iayer 55 and step 124 represents

fabricating the top dielec¢tric |layer. 57 on the surf ; i

of Steh é40fftpafétfttsrtgﬁp@d&€ &>t° 0 TP ﬁ? infspsomEct GRIgTLY Ft tﬂﬁf’f ying
silicolrkcQfbitiren siibide Stcl s 2B sili@er(GeHrv sheafatearf Kic wgpogen shuet/diam mgions 64
and tt‘?e%ﬂuﬁqicestcfi‘ﬁle%ﬁ idisgkectric layer 57 and the fl oat i ng

ayer formthe charge storaqe cells
t e UPEEECT eI 6 Pt disronass! capdurie St O e side
wall pb@té7@. 17. Step 128 represents filling the regions

et %Q% ?44ar%weségn ]‘Iim t<\)l\'|detﬁFI tﬁlpstet Ee‘?eldluﬁérpogn @1{3 “;2 %d%l}h?]@thp@é:‘slfto form

or ectric ayer
the sfa@eltge mewenmctt R bEvgediacey. soweemtwnr e dsdspipted in Figures 21a and 216,
de Bfp 46 r&ﬁeséhtﬁﬂﬁn@ R heohd BER ahdaydihd ti@ﬁag@&&ﬂﬁtsrc&h&ts 72 with an

T T
mekmwﬂmewgﬂMWgﬁ@renches O within the gate el ectrode | ayer
10@:e} WStr%ﬁestﬁi)nkdtlH@wQSﬁ & Edu@lﬂlg @a?ch dehd Edofded oGndﬁthélﬁﬁﬁ:onnects
19a and 19b. .The tre ce veen
72 togps ot s e s e biser B Slroafiecy s VP B s tce nd
the word |ines 68 Further, the trenches 0 are etched
into each of top dielectric %ayer 57, the floating
gate | ayer 56, and the tunné? dielectric | ayer 55 as
is depicted in Figure 10b. Step 134 represents
i mpl anting the source/drain regions 64 to define
alternating source/drain regions 64 and channe
reglons 58 mnthln the colunn reglon 73 Nbre

Y ) . e o o
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Step 136 represents fabricating the sidewall spacers
74 on the sides of the word |ines 68 and on the sides
wo@Rooshssstop diel ectric |ayer 57, the floating PEr/ESH64/030415
and the tunnel dielectric layer 55 as is depicted in
Fi gure 20b. The side wall spacers 74 may be forned
Pa“efaeﬁ fhg mRekSpse lpprsiones eash via 5 b| Themseften e siicon digride 69 isgihid forma
hole @8 toexisé datltt@ndueiivp GteAdpne@Y Blie Hold & tRA Fillédavitu n:érﬁﬁ@oraﬁdrm the via 51.
pegtfﬁﬁ? LS?F%%E%Q geibis %h.l} éacsélérgeﬁgxf cgogt{q:‘% nes y(? for mte 1c?nnec %tthe vias on the
surfaceq Mogeripgeiicaliy, stesi ¥gnay IBlugeappluisenler @feﬁeylwmrﬁgch aha metal across the

surfadeﬂht@hﬁ@lﬂﬂﬁ&il a@@ﬁﬂ&ﬁﬁl@@he SibkG o BFer 610 Bdidns aﬁﬁﬁﬁe‘ﬁal £hBtQV1H become the

source/clilram 8%“%01\51,}"2}35(:7{8 wlhlrg:gm%rc\?\%ﬁt ggﬂ%)éﬁ‘%g%g%%%gr e1p ér {hg B‘letal is etched to
ﬁﬂn@aﬁﬁa@e@m@ﬁmpﬁewwmrd lines 68. Step 140 represents a
rapid thermal anneal cycle to react the interconnect
b §ond tor with underlying silicon to forma suicide
ual Bif Epbgdimenfiyal t suicide (CoSi) on the surface of the
expigge?’ sl dhgamnf aeferenise Gebodimeht biva ittappted dirdful @@Mory system
160. Qﬁe s&ﬂ&n Ydar. Qnﬂn'sﬁ §§tag@§ed I’%a@ﬁte%gi%e& an gg‘t@r@%esfne';n%fmg 1al eg ti &e The

un-freacted i ntercaonnect conductor fromthe sur
memqryeell agraydl 63 comprisshaplarplidy ff&haretseﬁge.mwsefﬁ}lesgéwflgatwaworﬁgegm 65
of a stittrakefd ahdcohtind cishisgaheitLd in NP NRRa 66 of ik saftdatesL hi ng
Lg'?hvc\egg%{o 915{11%% E@Z Sl’%agrlgf? %x? %rgg\{zoﬁcg Ilpéensr}lgnea zacrr%g??er%zttéx ?ormat with a plurality
of fOViffépmeltl%qulﬁdeiﬁmgm@ezoz@bmaﬁaecgw lerplityl F@olpmpsrod merary cells
damﬁgi&dﬂm;dh&ﬁm{eglons above and around the staggered

onnect s
d i Oxllrdgmesgig arg R%smfg%ﬁ\ﬁﬁagﬁss ﬁla aliraézsi ng I%ﬁfe 1r§ct1|pfl ﬁffergelcj £$ agg%nzontal) and
form § getecbleaimodie petidaglt of p glutality ef m@®riaeiisde dn 4 Hegzanrowf Sdutve/dmarcdntrol
lines 70 dREDsihEd acrb &Rk 2143162 G L8N iR coR @'Et'eﬂ:tﬁttd a@geﬂ‘féaﬁsfha{ i{®perpendicular

lin ch_ of the st er ed. conducti ve
o R B R 2 A e e SO YR Pesipditin the
substthte Adetwidn pavbofadisatoiofd lmed d8y, step 148 represents
mﬁ[&e %Cl&i&ﬁy,%&&lg(ﬁl&gdﬁ?&q Elﬁl% gg&ioﬂﬁ E }g?ééé I%Qanﬁ couples to a
expose osition of eac erea

p
plucsy H V0. iegTgH THEP VBT P SR HORRIEE ateggepneptd2 eBgsh gwductive
interc@Edd h@ROWHIG t:ita08s HetHeld 166 FIUEE irain Tdy@nd Wl tert 416 adjdd@i infthhel o@Adntal
e BB R0 G R0elS RIS gl 20 AR R
souw?/ﬁrle re@@ﬁ ?Fe\%lfhwomecwla?sto oy et éntesqgprfopt 7@ andivighghat the two source/drain

regmﬁ B6d cfp‘pé‘sﬂig kiMes 05w Rdjdartd ght®Ys4 (iR Gk Wl Bdtih) AE cdupledBeihe OF

e g RS s SR it ool R The sk 10 cover

t h@atwnpth@ ey, efch tdnductiwstitércanheat 72 Hobitidnedt e cvdresccond source/drain

regiorSQBhE Q18R FhiycRB bihe? Eoutcle/ﬁﬁﬁl 1deidn Wi B oh YaRE SRBNGSH re@1|041 64 begin in
Thereafter, the netal is etched

hin_a col
wscop g 1B B P A HE PO STTBY St Sppipgeponsd. The
conduiiivle dutireveuebts 7 gepositii8d suetpthe sent sheacodduaifye amar@ineat 72 connects to the
secon@Lo‘in%E/@I@ﬁl Irégﬁm @A"ﬁl%' Eﬁ‘c@it c&lﬁm@t@ a Ingﬁt st c{ﬂh% QO].&I{II{ &l Ie\t d’rﬁ%%g goﬁductlve

system 1 npri ses gere
mterc?‘l‘ff%?%“c?ﬂ‘?’?ét&t" ﬂt?ﬁ%ffﬂgﬂewgfecﬂraa@rég%ﬁ@e WJ%e}t Fohawtaﬁle kg ride qiifle
commmenory cell array 162 conprises a plurality of charge

. .5 i
Z¥ % {ah%%g Bﬁpﬁg{ﬁe{edgﬁlt %ﬁ%{s e?nbgcﬁlggﬁlt %ﬁh ge?l 11!1c udé‘s o% osro%‘rcg/%exg.& %rglog ?6 which

control’ circul

floats neqnirplpé fhg atpag d Pl Prograrupias. $uting: Pralteesestwhmmrvelﬂwmrd;generally
utilized @dr |duaﬂl51E @yrgé.ﬁa%plh§mﬁlﬁcﬁ'}3d'ég Exﬁayh n I\/ﬁ)rei SPRiFTRAITRRSd 0B bircB#s vAhin the
penphelglr?glon g% fnh}hco rnanse ttrﬁnmstorz%% lcp c c%r%u\}\t/s %‘Xt 1nc£.1fl?r %?\Qggﬁrg cgntrrgpcu)éult 122, a
sourcgifrgjp enirelyirqyft 126p# evrrers senfor hdnaprgeranedohteol diechit i8nareal comtoligimuit 130,

direction. Wrd |ines 68 arﬁap05|t|oned across the

array 162 in a first direction (referred to as

hori zontal) and forma gate el ectrode over each of a

plurality of menory cells 52 in a horizontal row.

Source/drain contro
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lines 70 are positioned across the array 162 in a
second direction (referred to as vertical) that is
wpegopessticul ar to the first direction and coupP@BUSMOH030415
plurality of source/drain regions 64 which are
ositioned wthin the substrate 54 between pairs of

an er%?j?&'&‘é REcuiubiZ® YHtpes SIviser cirfr 40, a ﬁ‘é’elﬁnﬂut‘tad?w?"e oggfathg power source (Vc)
134, s@ulingfodmagativedp&rithgpowet wdercd SV (D}BI, ind @ @l golnkd@36. Each of such
compeh@Yad Bz AL EQURL, G&P&Bmfaﬁ?d SERbh YOl di s, 51 Fach

Vi a exten downwar one con
i neopeyivRdheangpcontol eitguits 9prITice P‘R}@“‘feh’tc@ffp&?ﬁﬂ’é@lﬂ line 68 and each

sourckY@ain Zigd t0ad 4 %lt@@étpﬁ)ﬂidﬁ W%W@ﬁ@e d:l\)Mbr B0WE fé@llodﬁ@(bﬂo 'is@lgtla 91@ ﬁ/ord line
ar.e

68 orgle sour&ie}d{am lm? J%jilr e r C lﬁaﬁe so%uges.?ap goug glfl?!gat is éﬁg?entﬁlll 5 effected only by
electrg:gla@g@qﬁgdwxﬁmtheeqﬂpctgg efihetahiat S0p Nhy cauplang yo ug;@gh_mmanner that each memory

cell 53 QKIS B GHE3i50 can®PbBd, BdeciViely &orgraam@@ hﬁameéﬁoapleecﬁ Tﬁ@arap Edtrol

|nterconn ct 72 .and Bﬁ@ﬁ he two squrce/drain
oru 36 B BT s e ot U SRy Sty Dp o ggpent n
the se@eictnd tolwee/drain tineody beln¢agotd toindicar the ceEingd sty of ahielected memory cell 52.
in ft 9{0919 QQ@&J aﬁprzgateq rtlgt tﬂlk 31%1 l}lt(em@gdnﬁ&iﬁcﬁh begingL & Lgili e fabncatlon

control 1ines .. Stated anot her way, eac cond
technjqpis dpseditahere V?lél rjigor plisetiens &%teabﬁeeskevenavﬂeee giforming e
condigturimeionieisn2 idgieons 84 and couples to only one ot her

soyr dr ai

N eﬂll sgxﬁ&%l} @]% Qea[:lﬁ:%!s HJI]CH’I é%ve&og Egmg%ﬁlﬂ%tqnﬁﬁa ni%ﬁ)lyl& %5{ rra WH} so%rce/dram
regloxeswés%oeedlmardj gﬁqg Sﬁ@l Oﬁﬁlalpﬁl regiqms w4 spluppdiregion psmpposed to a row direction as

is the S43kl meellaaiﬁ@mr}ndhegd 2800 Furthbh) @e Edﬁfbé/uﬁﬁllrégﬁné 4 &EE&B}BI&QB 8 cohductive
eve r

s PR a7y S A e e L R s
Althegh B GRS he sl jrawEtscdol et 2 ceaghtrefgried emlpfiiments, iti
Jbbl@uscﬂﬁlt éﬁ%al@ﬁ’s@n@ﬂl&ﬁ%a@ﬁlb@ﬂl o&gﬁtg Uﬂi&rk M&led fﬂtﬂ%r agg%qgreaagg and

to t eseconds n.reqgion i n
on PR OGPt (PRSP G H b § G SEP o fomed on
silicog Isubsttatsb ibghod pr ppre@dteddhat thatachingstohihs inyediothnapertappliedio lather dielectric
rﬁe%lolry c'el'ﬂ Qllul:{g@sswlﬁﬁﬁnﬁ Qé'liroﬁl%él gﬁ Qﬁteﬁ)ler s@gll:&l@uc{]b@ sMﬂaﬁe@ wfuLlpﬁEhﬁie for

Control_of the array 160 utilizes ramm n
examplen PRIk fficonseppicapdyeter sTbé‘eqﬁsrl HiermeonyiRsBiAT <§aa S@%Wégtmor fpibstrates, silicon-
on-sttiphite (2@%) séitondusak substrhte hﬂrs«gﬁc&ﬂlﬁmmuﬁ@'atﬁﬂhﬁ{ey of@@lel materials known
in t% a{‘ta¥§e b SV&IB(%ICA’ICEJCI(%%E ls&éh ec}unglencfs ami {‘ng(%lﬁcajn (G Ul 1Ss' llyrmnt tdlrc])lnly by the
he’ pe ery re conprise transi 1St OF ?
“WmﬁﬁéP@”®WW%%$W% that |nclude a word line contro
circuit 122, a source/drain control circuit 126, a
current sensor 124, a programcontrol circuit 128, a
read control circuit 130, 13an erase control circuit
132, a voltage divider circuit 140, a coupling to a
positive operating power source (Vc) 134, a coupling
to a negative operating power source (-Vc) 138, and a
coupling to a ground 136. Each of such conponents may
utilize known circuits for performng the functions
di scl osed herei'n. In operation, the array contro
circuits operate to selectively couple each word |ine
68 and each source/drain line 70 to a vol tage provi ded
by the voltage divider 140 or to ground (or to isolate
the word line 68 or the source/drain line 70 from al
vol tage sources and ground such that is potential is
effected only by electrical interaction with other
structure of the array 50). The coupling is in such a
manner that each menory cell 52 within the array 50
can be erased, selectively programmed, and sel ectively
read. The array control circuits also operates to
coupl e a sel ected source/dr@'n line 70 to the current
sensor 124 such that a current on the sel ected
source/drain line may be neasured to indicate the
programmed state of a selected nenory cell 52. It
shoul d al so be appreciated that this dual bit
enbodlnent can be fabrlcated ut|I|Z|ng t he fabrlcatlon

M T o I o o,




10

15

20

25

30

35

40

IS the case in a traditional nmenory array. Further,
the source/drain regions are each coupled to a
W@ oovdisssiove source/drain control |ines which ePCPUSEDEE30415
probl ens associated with high bit |ine resistances.
Al t hough this invention has been shown and descri bed
with respect to certain pkABMEed enbodi nents, it is
What@Xifddss: t hat equi val ents and nodi fications will occur
to °1lmrceﬁm£|£§c qmthe art upon the readi ng and
und&FEFESY P'Re*Speci fi cati on. For exanpl e,
Al rroulglrrnmmel ageyl 4f snem@ry tdile (53) frlaigateran agtmconducior seberate (54) the
mem&rﬂ g:18ish) aﬁ%eﬁﬂ p?ltﬂ’aﬁt& ef roivst of %ﬁbﬂy Selb &2 PRENIRC h%hﬁ)qtat BRbirection

e teachin this_in tion nma
(67 3 ity B porentomiriny Gibngt POl e AT s epagicutr o the
horizéntal roevdiirentiors(G)t abl e seni conduct or substrates which

I an}lHlQﬁ"t{ oﬁlaﬁla@mmkasz)wt@ dnhiGAMSEHLEHAD e&u%a%xtendmthe
substra silicon-on-insulator (SO ) sem conductor

colm@%é%tlrla@%)seacbsrﬁu}a@bﬁarr 6 &pie éetrvegeﬁyo adiaseni B gpemory cells
az)substrates and senrconductor substrates forned of

ot Q Bfeglr;ﬂe lglg Qmél Ee%loﬁé’(%S) v;l_lgﬁ 3l &ﬁcg)g&uctor substrate (54), each

|nv n 'nc suc val ent’s
chamwbrsslm (é%prt@ﬁ@g mélrrdlor@ntrh PN @@erwa 47y basyeen e o5 BpielaT renqles (62)
that afe@®n |oﬂ$%1ﬁ&1c§§ I klﬁﬁhanﬂe‘fr@@&l 3] a%@&endhﬁg lﬁ tha bdrmsh diSétion (68) by two

sennchci:ngtﬁ)}y 18}0‘[10[1}% rer%: se co?riﬁlgt)or( Jgrfgyn{;ble%lg In n Wl\ﬁp a sourg?cgam 1mpﬁlmt region
(64) of theiseboraet( &0 whlclsla bditcery togand 54 Ypppding Sﬁeqnﬁrﬂ}c Cbaehql teeioB (5P);

gr fa ara&egorhga cal (@i)%?éo:némbwe ed‘cﬁmxtnrﬁfremg)y cells (52)
erini [ zo a ecC
ol BPERHT 91%&%40 it oelﬁdﬁié“ﬁ‘ﬁr‘? érﬁtegglr%a%%%%eft?wfﬁﬁh garee storage cell

(63) eithlirLamw olf megotyi celis (§20 8d fortnats 2 gge getrpienekr eagh ehargk gomgpeell (63) within
ﬂmnﬁﬂﬁhéﬂa§§ms&gwﬁﬂ'feCtlon (67) a plurality of

i nsul ator trench hi n_the sem conduct or
sub Bl ef Sewjdﬂtﬂh%rm% %&eé rra> PRI S| Ol SHEPR Qo ppoveen cotumms
of me®8) cells@ 50 hndiim&ttnddc g td 4 @inaiiy {fo@ydudixé BrRdomertded)waerinttvplurality
of concf:l !:tlavg I ercor(l:n(rgietsu(?gsare GF%IEE@EQ }r/o r?e lolre sorgrge%}ra %§§’41 Hﬁea(%)taxyd aﬁg arranged
ina s@esﬁeé eﬁfarg@rcb thatseadhspirep deaiy Bgign (6@ aemleeﬁaﬁlﬁ efe cp@grfaﬁ inferpgnect (72)
and sBoktRNEE R sdu_ﬂ:efdﬁﬁ r6pnt GO dppokiNidds 6REch idRne( ﬁgl)m (38t WeRBolumn
direc%o\éggg,ifaﬁtjgcgicgalgﬁeg L agn;c? rﬁf t er %Igc{ﬁ]lrlr;:nevri in erco)mects ?/%)és segara e and adjacent source
draingsettellddes{é0)i n t he col um dlrectlon (69) by two
seniconductor junctions, each sem conductor junction
bei ng a Jun tion Wth a source/drain inplant region
2. (GZ?eTﬁm%Wﬂ§ gp}ﬁ?gmtﬁﬂ'“ﬂﬁlch i s adj acent to, and
0N e plils sogeesiratientof Jinet (76) icipaded glart freg ewh cnB@}ive interconnect (72);
charge storage cell (53) positioned above each channe
re ion (58); a pluralit WO i hes ea rd
atry heﬂcaﬁararr’&j“%ra ggogdlﬂﬁve Vtae){él)oradé%?errceﬁérraé%ﬂ extending from
a souﬁ:E/ﬁ:l‘aﬁigﬁmGHinE (70)6:3 puly\bric lof the @urildpofaftercornsots y72xel | s (52)
and formng a gate el ectrode over each charge storage
cell (63) within the row of nenory cells (52); and a
3. pl Ukangmop o 2wy (FOrelinyd: Whedkitrol |ines (70),
eXtTHd’HdhrEE@irdnﬂcohﬂ?& 10 (70yHe Shsifi@6d Aot thdRrd laRd (Beihd @olkiddTGEn the
Wmﬂo %Rgﬁo Y cells (52) and interconnecting to a
? of conductive interconnects (72), wherein
t heacp Pq;rrdtarwetvya (o1 extepdelitne thywuiceidrein ecyhplding € 0)(dmwasﬂr t@ the one of the
pluraﬁ? Sheof @Rk 86krdofheQD{7Y) HRRBenSAM is61RedHiéth, AdiScRm to Rl linksl (585,
(70) and are arranged in a staggered pattern such that
each source/drain region (64) couples to only one
4. cofitkrodmoyecell mitag (Opefinkt 3, (WERyin:and such that the two
source/drain regions (64) on opposi ng sides of each
channel region (58), in the ol unn di recti on (69), are
each coupl ed by one of the conductive interconnects
(72) to separate and adjacent source drain contro
l'ines (70).
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2. The menory cell array (50) of claim1, wherein:
each of the source/drain control lines (70) is spaced
w@pasn3gsiom each conductive interconnect (72);PaEntsSione030415

array further includes a plurality of conductive vias

(51 each con 51) extending froma

soﬁ%%%’f@? %?rﬁgec?%ﬁ(t%ﬁ)dﬁ qof‘tﬁlé g‘%"?‘é‘?rg? Joragq(es/! GHEHER: t he

pl ural i ¢ ot dielevtrergon5te edjmert W2e.channdl hgionesspry cel |

array (5&} dffectd laeWS%’adjm&Qoethg]\wrg El%éé’é? yree/ drain

control |1nes osit1oned above the word |ines

(68), aﬁﬁ?nﬂ%‘fe&“@ o3 RO&}H%%‘@%%@ femgdiclqeB fayerd pif anslaetiop
dielear@rigegbT)ve via (51) extends fromthe source/drain

control line (70) downward to the one of the plurality

of conductive interconnects (72) between, and isol ated
5. f r Bifmegap selbmty (6 clhimdeshetdB) . 4. The nenory cel |

ar ¢aslychfrg®storsple c&l (83)7'@ a%har%@ﬁ&ig%ele&ﬁ@ ahhe Ghaaen Shpfidge

cel | (63‘gmnelsdleq Tnc?a (%) al ett tg tora cel

e sty B pigperegiendss

conpri si ng: Tuisn adj acent to
the ch ah‘iqbiilelp@ga leyiar (éQ‘st)dJaC&at tb gy wdiddine®BY, il | ayer (57)
adj acent chhi@e fraﬁbﬁln%@glgm‘lc' (6%6) dofoned ﬂ%eﬂh{ﬁﬂgpﬁéléc a)l/ag%t(ﬁ)a) and

Sit] tween t'he tunnel dielectric
memégg%ugﬂﬂmiﬁg’top dielectric layer (57). 5. The nenory
cell array (50) of claim3, wherein: each charge
storage cell (63) is a charge trapping dielectric
P ch g%e st rage cell conprising: a tunnel dielectric
' a§ S VP NCHRSPE t he channel region (58); a top
d i tive dﬂnensmonhlay@rof {60y ijea;d(]sacmﬁtatdd%b bhbandbﬁc[udtoi dubhﬁaté 6%) the
A ielectric osi.ti.oned
A R s B e L S L
(67) ag} anbaglity qobuqnw@%emem@l; (SZBdefmn&Peqwblrrsl digestion (69)thayis p@pdicular to the
lmnmﬁﬁnﬁwuﬁmm@ueg,tmo di nensi onal array of nenory ceIIs
nduct%{ substrat e

(5 br Lca th
R o N R b M e S R
°°1umﬁélm§fi‘3ﬁ (@0 chab infsB2pr tebedhi(§9) ertpndingiimrweziotd adjacemwolohiuis@C tnbraitly cells
(52); (67) and a plurality colums of nenory cells (52)
defining_.a co]um directi (69) that is endi cul ar
t & VRS Frnsal At angley DS .638 thasemcavcgzptpqsybssﬁe (54), each
chann¢! pegioh §t8hextendingio khe Sor{z6i2) rowd dirkytitn (t6h)&)e&e¢‘ﬂ t0@8thtGhslator trenches (62)

that ar(§ Hptﬁﬁ)gsﬁl% %dés%é’t)he Llﬁﬁlel r@%x((;n?fkg ?]dd%é %ﬁ%g Qr?téér':%p dl %gz t I @%} b{:tween two

9), .each insul ator
SCHHC%T%EH%HO%?W@C% GRS frptipn Bedte agunctimywith 4 Sﬁmrqgédeem ipplang fegion
(64) offenmbsarhib {54) eadhandgiisbat to, amwosm@gae@ BSthé aﬁﬁneweglm ®Gs)t he

S h ch regi on (58)

e%t%%% ﬁ%& %l (%Zp%o?nezagbr?§ af rcga\l}vmg relglon?ﬁgn (67) between

t Ml"éﬁhtyt éforﬁ ABAS (@50: 63ch tvpid Hed {69 exte@ing piress the fop ofwach charge storage cell
(63) wilkip ® SoiwbP mSh 6P Sel1O f52) Mo W Rl feO8BEON el ad)ch@Btorage cell (63) within

thero&&tn?err]r%ﬁgzglls(&l)t hc? columm direction (69) between two
uct unctions, each sem conductor junction

b @iPhgplity of serrse/ ﬂf@m cquitrplHings (@0) wxterding irethecolunp ldagstiornr (69) ibéiReen columns
of merﬁcﬁfraellﬂ(fSZ)taB@mﬁfépﬁlEcrn a %ﬁl%pity mofﬁﬁcﬁv% 1%0%?@%7 } ther&wﬂe plurality

oSl n hannel regl on
of confiF Flereps ?ﬁ?@ FRfo A 581 PP B aB 6%0@51@ okma a ernged
in a staggeyidpatte(1G8Yh thaorfly evergbdebnyl s@fceliRintedidni(es withi ) col@@CIaupM kdthnly

onecohdu&%e(n@eﬁ)omﬁ&t(%%d%&h%{ oss the top of each charge

st orage, cel |
the two source/drain regions (64) on opposing sides of two adjacent channel regions (58)

within a column are each coupled one of the conductive interconnects (72) and to a single source drain control
lines (70); and

a source/drain region (64) between the two channel regions (58) is isolated from all of the
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(63) within a row of nenory cells (52) and formng a
gate el ectrode over each charge storage cell (63)
wowakiosssthhe row of menory cells (52); and a pl BCHUB1094/030415
of source/drain control lines (70), extending in the
q | um dire §t$on (69) between colums of nenory cells
cmlT%ﬁﬁm%WﬁP?ﬁ’@'connecting to a plurality of conductive
i nterconnects (72), wherein the plurality of

7. conglighiiRe RESIHPRIEG!S (AL are each coupled to only

one sour ce/ dr ai contr I ne é?O and are arranged in
a Schefdhssereesinim ceptel KseEOtinmeced il fram eacly condustiyednterconnect (72);
and source/drain region (64) within a colum couples to

Rpgductive interc e
h% alglg%ogu rcel 1rﬁa{fs *hphﬂ%@ ot(r?f%lg1 %2(3 ﬁg% g§?rﬁ§°u§? H‘éél)oef‘tendmg

ﬁom ¢ WCB( dpin cwtrel liah@Prie puly ang phrr ) of\mrtdhntlw igterc@inertaI{72r €

each coupl ed one of the conductive interconnects (72)

and to a s oyrce dr in control lines (70); and a
5. 303¥3%?€?§§ﬂ§?%8& “lpiE) "B ieen the two channe

r eghespce(d5@) contml fiso(7Otaechofitianed dhbie tigfwordimesk 6%)0nd96ihted/fBom the
Wmdhﬂ%@@pggmects (72). 7. The nmenory cell array (50) of

claim ? each of the source/drain contro
| Ff‘é%m(l%‘}ve vé %S%i‘éeééf frophersoyrpediraincontiol fes ) €gynprd to the one of the
pluralitpbfzpgioninentercfna)s (72 hetwtchendisslayd fdnd) )djdctnk 6@ linds (63). udes

a plurality of conductive vias (51), each conductive

via (51) extending froma source/drain control Iine
O (78 egogstlaranEOlof liimd. hetatal i ty of conductive

I NEael charpddes cdli{&2) is aBloatih}) @atd BRIVRS sYorzfg@ kdn cahy irﬁM ( 50) of

claim 7 hlyggled’legpcg%layer?ﬁaadjace t{g%}rec agxée ont r | nes (70)

are positione and i sol at ed
fron1th@mm@ﬂ@UF¢W@§50GGWﬂﬁaﬁﬁﬂeaéhmeﬁﬁmu@t|ve via (51)

ext endsa doh@Bive BRe G6)PoG@RmEH RiWRerRA Uikl didieb M€ Lafef B55) and the top

to the one of the plurality of conductive
dwhé%c ggggﬂnects (72) between, and isol ated from

adjacent word lines (68). 9. The nenory cell array

10. (5@%n@&mskahﬁkﬁﬁmw@a£ﬁ%WMwﬁﬁPh charge storage cel
(63) floating gate charge storage cel

c o??f}}‘i %f%?f@“ragaceéllﬁ?% s chpres raRping dicleptrg daret smaee sl camerifingt o
t he chanmek! diskgirioRyd 6@) adJ&:eﬁt(ﬁcpﬂ'ldd:IﬁﬂueﬁEgianSQ) ayer (57)
adj ace neIto;; 8elécg'§ l%}r(&)c Jdﬂgeat tg @8l’vbrdéfme d: ductive gate

(56) p05|t|on nnel | ric |ayer

(55) arfFhiprerapRipe dilestris €Ob) P@Slﬂlﬁvbtﬁwesv@em@@dlﬂeh@c hrean(0g) and
the tog @iblbct:itldyay(60ch0) of claim 8, wherein: each charge

storage cell (63) is a charge trapping dielectric

charge storage cell conprising: a tunnel dielectric

| ayer (60a) adjacent to the channel region (58); a top

di el ectric layer (60c) adjacent to the word |ines

(70); and a charge trapping dielectric (60b)

posi tioned between the tunnel dielectric |ayer (60a)

and the top dielectric layer (60c). 17
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