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| ayer in the core region. SUMMARY OF THE INVENTION

The following presents a simplified summary of the invention in order to provide a basic
understanding of some of its aspects. This summary is not an extensive overview of the invention and is
intended neither to identify key or critical elements of the invention nor to delineate its scope. The primary
purpose of this summary is to present some concepts of the invention in a simplified form as a prelude to the
more detailed description that is presented later.

The present invention provides processes for doping and saliciding word lines in a virtual ground array
flash memory device without causing shorting between bit lines. According to one aspect of the invention,
word lines are doped prior to patterning the poly layer from which the word lines are formed in the core region.
Thereby, the poly layer protects the substrate between the word lines from doping that could cause shorting
between bit lines. The core can be masked during subsequent doping steps that take place after patterning the

poly layer in the core region.
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DISCLOSURE OF THE INVENTION

The present invention involves a process for fabricating virtual ground array flash memory devices, and
in particular, a process for doping and saliciding the word lines of such devices without causing shorting
between bit lines, even where oxide islands are not provided to protect the substrate between word lines. The
devices have core and peripheral regions. The core region includes memory cells and the peripheral region
includes low voltage gates, high voltage gates, and other input/output circuitry. The memory cells include
polysilicon or amorphous silicon control gates that are connected in continuous strips to form word lines. The
drains and the sources of the memory cells are connected, either in series or in parallel, to form bit lines. Using
decoders and control circuitry in the peripheral region, each memory cell can be addressed for programming,

reading or erasing functions. Word lines are doped and salicided to reduce the electrical response delay in
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be formed at the same time as the core memory cell stack, w1th portnons of the core memory cell stack extending

into the peripheral region. For example, it is common for at least an oxide layer and a poly layer to extend into
the periphery.

Act 206 is doping the poly layer in at least the core region. The poly layer is the uppermost layer of the
memory cell stack, which is later patterned into word lines. A poly layer is a layer containing polysilicon or
amorphous silicon. According to one aspect of the invention, act 206 takes place prior to patterning, whereby

the poly layer protects portions of the substrate between subsequently formed word lines from becoming doped
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| ayer Ofaslspaxf, the prosattérveridon. The sequence begins with act 402, forming a charge trapping dielectric stack

over the core region of a substrate that includes a semiconductor. The semiconductor is generally silicon, but
can be any suitable semiconductor, GaAs or InP for example.

The charge trapping dielectric stack can be the charge trapping portion of a SONOS memory cell stack.
Figure 5 provides an example of a SONOS memory cell stack 500. SONOS memory cell stack 500 include a
charge trapping dielectric 504 and a poly layer 506 formed over substrate 502. The charge trapping dielectric
can be any dielectric layer or layers that are capable of or facilitate electron trapping. In other words, to
facilitate electron trapping, the charge trapping dielectric has a layer with a lower barrier height than the layers

sandwiching it (two layers with relatively higher barrier heights sandwiching a layer with a relatively lower
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act 402, which involves forming the charge trapping layers of the memory cell stack, is postponed until after the
threshold voltage for the substrate is set and buried bit lines are formed.

Figure 6 provides an example of a stack 600 for floating gate memory cells. Gate oxide layer 604 is
formed over semiconductor substrate 602. In one aspect of the invention, gate oxide layer 604 is about 30 A to
about 150 A thick. In another aspect of the invention, gate oxide layer 604 is about 50 A to about 110 A thick.

Gate oxides can be formed by any suitable processes including chemical vapor deposition (CVD), dry
oxidation, wet oxidation, or thermal oxidation. For example, the gate oxide layer 604 can be formed by dry
oxidation at a temperature of about 1050 °C, under an atmosphere containing 1.33 liters oxygen, 70 cc HCI and

12.6 liters argon.
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can be doped lightly (n- or p-) or heavily (n+ or p+). Examples of suitable dopants include one or more of
arsenic, boron, and phosphorus. The doping can involve several layers or wells. Generally, the uppermost well
is made p-type. As a specific example, boron can be implanted to a dosage of about 1 x 10'" atoms per cm® to
about 1 x 10" atoms per cm®. The implant can be carried out with an energy of about 80 kev to about 300 keV.
Act 406 is forming buried bit lines. Buried bit lines are formed by doping the substrate. Suitable
dopants again include one or more of arsenic, boron, BF,", antimony, indium, and phosphorus, although the
dopant used to form the buried bit lines is of opposite type from that used to set the threshold voltage for the
substrate. In one embodiment, the bit lines are implanted to a dosage from about 1 x 10" to about 1 x 10"

atoms/cm’. In another embodiment, the bit lines are implanted to a dosage from about 5 x 10" to about 7 x 10"
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Optional act 418 is etching the spacer material. All of the spacer material across the substrate may be

etched at once, or the core may be initially masked while the spacers in the periphery are etched followed by
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et chi ng ,ﬁycmea $enﬁ)azﬂ witRa ptﬁlaﬁhgtpb(atwt@xmam be RAPRA 8§ puredy Mechahﬁc@lknelalﬁy ar of

spacer |PS 1s?1 ng Bz?d aEtacheon ar <? T surlllface canebe nﬁ))\e'erdlagabnestrtﬁe liprgeer ! 9% %z?due%lz ’removI l.e | eaving

a thin ayer ces et ween
per i pheraglount e@nmalgiamrelslate Trespase tb«htpwgf e weré §res %rou@ugaﬁ frgtectiye la/m ayestteopi ¢

et chi ng PERHEERShe S&U&meta&nrw%aqines\eﬁ] BeQ@RilitaH 6 inRlling BBRIeS d@fingdnSdtintorb! €
process and reagents endg‘"gé]ﬁfp%%gfﬁﬁ Jz’ material. Reactive ion etching

can be e %fﬁrtetc\mng CPER Wt etching can be carried out
W th an aci d,Acs 9Badee, ardr42&rebtoltcx/tm$tahc1dk@ipdsess Hikis pracamfolyes asitpldognedposedc| ude

hydgof lBmecsrf; inBiEdif at RYHHORER MAeS o) e rdbioh | Géhed, e siRARTAMNG Trfieddf inflsdfce ACEL I C
act d. aé.?‘l(? grain regions of the periphery. A silicide is a compound of Si and a metal. Any suitable metal can be

employed, including metals of the Group IVA, VA, and VIII. Specific examples include Ti, Ni, or Co, forming
compounds such as TiSi,, NiSi, and CoSi,.

In act 424, metal is deposited over the surface. The metal can be deposited by any suitable means,
including, for example, evaporation, sputtering, and CVD. In the evaporation method, a metal film is deposited
by condensation of a vapor on the substrate, which is maintained at a lower temperature than the vapor. The

metal can be vaporized by any suitable method, including, for example, resistive heating, inductive heating,
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that can be enpl oyed include hydroxi des such as sodi um hydr oxi de, ammoni um
hydr oxi de, and potassi um hydroxi de. Sol vents can be polar, such as water,
or non- poweroz/osash as xyl ene or cellusolve, or of internedcatusozpoBarity,
such as al cohol s including nethanol. Act 420 is doping to provide source
and drain regions adjacent gates in the periphery. The spacers limt the
concent r'a¢ WoRbHIMeHpFAMEr IR di at el y adj acent the gates. N-type and p-type
gates are dope shusiee faagositi@l tie metdl b W@ MAeposiePdB bémiafded hyendrgevie phd to frge sh@ateh@pant s
are 1 Pl ARG é}mgéa?egg& hl EBIL AR of of 19131&15 fhe ARRHL prduuoak Q1 or AbRITE/ CM
2. I'n another as e I nvention, ants are | 7 d't

dosage fr?asmna@f@mm@ltker roteqvapas Phageg eftthe?urf@cmf 15 S‘ﬁ’?‘(ﬁ‘?ﬁ /Téwacnm arg g‘f“ﬁ’la‘ﬂ>her
aspect qﬁdutéaey hdm( ehikh &ﬂses &ﬂﬂﬁ ad&ﬁﬂlﬂisﬁorad’fﬂle lmmai Oaﬁlﬁlﬁldg dohpdund OSrageonfibe@asnazout
1x10151% 9 Iaxl rrg sulh (r:VD " WhIChIS carried out prior
to salicl cf’errllgs,pecles & O\ﬁamccomﬁou Safeeurse al"on” PRé*fops of the word Iines,
particularly C@pa@emet#ai@mseﬁd SIIWHP isé)rllll@awcn@%é?y Bi%t REA ispeplpyeg bcausg/ier  t he

subst r atigguRetaRA rw@ms de 'B@a‘ée dhihgts Vil BoRing En%gh%é&l h«?[amtdf ap f\JbLtMte thah@uine { Ih phery
Clric eril over e

is al so masked durin acer or, di
hor a1 8 S Ao o 8 Gl o et R A Bene il RSP "G Pt TP GRRA
and nechaniroapstenbapgn la@he Aithoegh otherewdvia kpphratad aauleeempldyedeindindinggn eldidaltyi onal

exanpl esnegid bfeh famnﬁ?,l sohEHRY. aal furhf2€ | 14 %mpér%gaepa{agm{ RAGE b QR mehsng. The
pl asma can fg}rmﬁ%/gen | uori ne, orine, hydrogen, or a conbi nati on of

t hese, opfcid 6Pf’éﬂgl ot her gases. Reactive ion etching can be done with
oxygen, for exmaeihgof ifabiniiilicd: ofibreinvodad twa RTA REesh @il G4 RTA heeansmpditrelfien

cheni cal bmg&%gsb%ah POLLANLOG "(@/fma 67 D ) W Bl a0 s Bndirr r ed to

as a sl ul 0es not ayer Being r nnve but
modi fi esexmpée BRénai6aHCHeAf qu‘gldssqav 'Pq egipleprd] seleytweaséqh e bguged tofermaya Hi-isagted

removal M bn d@e mbvhmhdagan@ R6late Mods @bih e s&l&e/dalns@gldae A QB3N RUA RYa phpeRlue
atta surfac an be

mechani cal neap a
moved adSioPUtY %’é‘“ﬁﬂﬁggo @eg?ﬂfto‘g“ g’?eé"dﬂ‘é{ﬁ)( S‘)qf SI%‘V‘Q’ (LH% T é?r?&}ﬁﬁfo ﬂlffrel?’?é al
appr opr iredisgvityphax OHEBSIL. [ithe ttopphad (NG, leyelwbOyacuulm| ¢eiesand Frposties tangffat the @mpoing ve

| ayer Ovlgrretlctstaﬁdva@qmv%tp{uﬂ&n?adn&lﬁrﬁ@anégﬁﬁgﬁmpet ween word |ines can be
facilitated maski ng those areas during one or nore dielectric or spacer

et chi ng st epsCa4kiakg w%oehf fosmpdpyithityo REA S‘9P22T‘NA&PP§‘g g ke eppiyed QREVALS rel ate
to the saldatindf Oanp prociesSssmodthfiln. FoGR&tte, & O filk can &l shutted-diposindd, folgyes BTN

'[Slhlel glo|nl fglznggploy gcgnq’ﬁulg;n?llltgglﬁ% &alca'tﬁl \Myftgr alffr&lﬁ’%A Qﬁ J{d@ gagq Ol fed Q%sﬂg Or?rgﬁﬁl%r ally,

or ne e source In reglons
per i pherhydroyidessplutiqs; dbe 4n§eaate¢:6<nlﬁxsmmﬁl‘azﬁ orsrheraﬁweranaweelalﬁ seleptﬁ*ylywhe@ abpengnet al
can be t@maémbyxe@bld gomlﬁd)d,lou se@nmmoﬁveai céshe c@sg)up | VA, VA, and VIII. SpeCI fic
exanpl es i ncl S Suc and

S 2. In a Ct‘H &;2} rerfrl,Pefs af)y ﬁm rea&teed réleti(ci)ltttg} ogld form wan e e é)oungs LT.Eater Frr‘g%essfng’\ll 5. be
deposi t edh-lp3cted mptalsaan beabh@/edw‘yatmssmtabiem@hn;dﬁmgrallyr the metakipygmeved by eigppbin@vithon

sput t erig.sol@dd. ﬁVQ{ame atsblﬁtlcﬁ‘émoé}ﬁdrig Qndﬂi?ﬁlma%ld @an Bg&ﬁ’dloyf:d |Amhbu§h ARpRSHt ed

by condensati on of or on % }ﬁg% %6 V\ASS is maintained at a | ower
t enper at BHE" RRETnE Hé’er\f’é o copgigte t ”té{fat‘ 839 J58PY 48y any suitabl e

met hod, i ncl udiguny 7 td Brschemaivglydljustragshedorme@nlobhe ¢oregegiomiduS@NQEfldsiem¢mong, 8 WO
03/03025 VIE) Q;r h%{?}%’ gﬁ)qggag‘ray étﬁ&ﬁ‘rg aJSS}HPg% %‘Bf&mt 19Jentloﬂsﬂe d@\ﬁ&tfbrﬂlgd haL fh NOR

sputter- ep03|t|on deposited is nbar ded by energetic
ions to Yrpgue ’é‘é‘ﬁé‘%‘t‘ﬂﬁﬁs are "1’1‘1@@%i ‘%1?*’6%1%1 a%f’r T ORHWPHS é‘ﬂpsdﬁ the FRse SRS R Efe to
f or m t he:xfirhgldrthe binlideVfin pérpradici &l theivorqgdineduced by one or nore

Figure 7 illustrates a semiconductor substrate 702 after Vr adjusting and forming buried bit lines 704.
Figures 8 and 9, correspond to cross-sections along line AA” and BB’ of Figure 7 after forming a memory cell
stack. The memory cell stack includes charge trapping layers 706 and poly layer 708. Poly layer 708 is doped
at this stage, which is prior to patterning

Figures 10 and 11 provide cross-sectional illustrations along line AA’ and BB’ after patterning the
memory cell stacks into elongated strips, forming word lines. The charge trapping layers 706 need not be
patterned at this stage, although they have been patterned in the illustrations. Whether or not the charge

trapping layers have been patterned away, the spaces between word lines can be partially or entirely filled with
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reactions occurring either in the vapor phase or at the surface of the
substrate. The reactions are generally induced by heat, which causes

ei ther a weasmpassti on of the netal containing conpound orrCTEZOL/BWA4 bet ween
the different species. Metal organic conpounds are useful in CVD
processes. Once_the netal is dei)osmed silicide is fornmed in act 426 by
RTA.  RTAPicE ogidn 9ypeiuspaedinEigur {2 The gpacceeride fuvhe deppsitddicing BRROSHAT (RiR8 e
changes swfite a@d dwio tegiomsforizated of g ediphea teigiong Abtbrnithey, Sielxspacestcen betfgied wiol d  cause
undo di fdisi0 pa@rf.al &Jagmarﬁl; goteanhe%%&tbﬁméﬁ%rd lﬁlesg%%ﬁl?c Lding, %ﬁ&&l{mhl o%h bewi th
| asers, heat C arc or tungsten en | anps, oug ot her
sui tabl ¢ f‘a‘t?ﬁ‘h‘n‘"ﬁ%'ﬂ&“"@‘é’r’ﬁ tqREo vk ie SYMstyre ﬂilq%‘&teaavﬁlguraiﬁ eI ectrically heated bell
jar and In S Qe maﬁwthaw&unxmeleexplim tmeeﬁmﬂrnastdalﬁ&sﬁlepemd&emmdlagmag ot her
];?tcé(r)]r IS nr\e/aé:)s \yg}éyt?\?l\%gholr A?Snlotf % I gyeerrﬂg ?I rrgssollil%ﬁs uctt'xAr‘Q n“?tg‘sa{ilcth]c% 7?5 is 1{lus Qéd?r%l?r:rel Ia(t:):)dte
500 to aBout 700 ~C and results in the formatlon of the reI atively high

resistivity Qﬁ@noﬁ%ﬁ&e%vm&ﬂﬁs bégﬂfhow@&ﬂml:rﬂmd RitAepéct ﬁﬁQertaQ pid?d’rre@ggnb‘é@ﬁl@rﬁds can
be enpl oye ive etc

re
he. o dabariossaeaR SitS Bl IO uBucN FE ol B L IR Pl B o
second Rp#n thd regding empedeatandiag of thisspeciiogion and @@ apneekddpyings. JOparde@at rpanis*f) the m; t he

relati Vevlaﬂ{oubfugaloﬁs%ﬂféﬁ'xéd/ﬂ ttﬁé a%gdeﬂ:r%&c?coﬂb&l%ﬁs (Es@erﬁblngs Jeeic@t derlﬁls)étcl)QW. terms
resistivi ty phase C54 Ti The at nosphere | evel C{ vacuu tc.) and

i mpuriti (et g efegiate t?ﬁé“"’é‘&rﬁﬁ‘é"tdlt%‘&“” Helkep %"“‘éﬁ‘?d‘“‘\}&tf"i? RETBFOI M RNNeal
ti me andtiesiipeddihted, @ anGdSipéhentsvhizh safompniBprcified ﬁnnclmdofWetdéchh&d)cdﬂiﬁénemt(&pS Ti N
cappi ng ., ) Rd.qR snoot h
R e e S e LR

fil m deg&gep @ﬁf“aﬁ'iov@t‘}?&Ffﬁ‘Pél“FﬁaF‘?@C’me)‘aréﬁﬂﬁ’ﬁdm)&f“f efythenyeptjogy Inm‘hﬂont‘ﬁé‘e Ti N cap
is et chqdmelhir fda&remgthammm théeﬁmsd@ecS\ﬁthEsp@no ofijiencéNsev@Aehidintas,| ayer
on Si r. ot her terial

hydr ochls(%ér?’“lf‘f’:a ué%rfla Qm WI y cgren(l:dreno eh%% gsootrfl\k}l\é(rgt élre%oogﬂl?ﬁ ts?%gag gdgg\gtanddf%
renoves aérpytagmusrf@faex Eﬁnmaalculﬂfhwh%@ml d form unwant ed conpounds in |ater
processing steps. Un-reacted netal can be renoved by any suitabl e neans.
Generally, the nmetal is renov _ shj i n acid solution. For
exanpl e, a solution of hydr ocﬁ‘{ﬁ&%&g@hgif@a(:%hﬂ?‘? acid can be enpl oyed.

Al t hough not Biladewres and wethdileof therpos@s wyangpnias usdyl frohafetl of concokiplk edmacondyetor

fabri catj oo fifn. fﬂaﬂwarwetﬂpwwg% rﬁ@hodfdfgk'51%§nt7m\leﬁhogt§re§§h§m&l%hé y
illustrate the formation of the core region in a SONOS fl ash menory device

with vi rege at@‘r%‘&'h‘ﬂ“%?ﬁdiy“étsﬁﬁ‘éfﬁpé{o%cor ding to the present invention. The
device fornmed has an NOR structure in that the bit lines are connected in
paral l el and form continuous strips in the core region. In this exanple,
the bit lines run perpendicular to the word lines. Figure 7 illustrates a
sem conductor substrate 702 after VT adjusting and form ng buried bit |ines
704. Figures 8 and 9, correspond to cross-sections along line AA and BB
of Figure 7 after formng a nenory cell stack. The nenory cell stack

i ncl udes charge trapping |layers 706 and poly |layer 708. Poly layer 708 is
doped at this stage, which is prior to patterning Figures 10 and 11
provi de cross-sectional illustrations along Iine AA and BB after
patterning the nenory cell stacks into elongated strips, form ng word

| ines. The charge trapping |layers 706 need not be patterned at this stage,
al t hough they have been patterned in the illustrations. Wether or not the
charge trapping |ayers have been patterned away, the spaces between word
lines can be partially or entirely filled with
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9 WD 03/030253 PCT/ US02/ 30784 spacer oxide 710 as illustrated in Figure
12. The spacer oxide can be deposited during the process of doping source
and dr ai nwoagiosies3 f or gates of the peripheral region. A tecTatSoysed?s4 these
spaces can be filled with a dielectric material deposited to protect the
substrate between word lines fromsaliciding. Any material on top of the
word lines is renmoved to provide theCs¢MRture illustrated by Figure 12.
Once the topswhitisthi@edsr d | i nes are exposed, the word |ines can be
salicided. The salj]¢j di.ng. &ialy Wi dh .l east a portion of poly
| ayer 708. The resuﬁdtfli ng gt.rucgt ﬁ?t%?'%vgﬁ%@h suiteltio%%nén%?_l_z, is illustrated in
Figure 13. AlthoudgriRiEa! regirpan 4 O reses. threets regifipmmainie eesey efimsaoniely
respect ¢®; a certain preferred enbodi nrent or enbodinments, it is obvious
t hat equivalent alteratjons,and .nodi.fications wll occur to those skilled
inthe art upon tq%’F "Vroéda{ﬁlfsr%é}éﬁﬂg‘%ﬁv ers etaafnaa? ng G f(ﬁllg(g Bates it eirr(‘:eaOrlyc():lﬁllsand
t he anneéX@ndr awi ngs. In particular regard to the various functions .
performed by the ahQueitdeseis), BRekdGOMPRARLSo(BSHEBUHILR giodeH e GRmorg ki Ui t S,
etc.), t (g terms (including any reference to a "rreans"% used to describe
such co hents are intended to correspond, unless otherw se indicated, to
any conponent whi chhep@rokide istsnds bf_ebwpmﬁiﬁfdredfitérmmmmmemdtpmoweed@etwcqni“beidines
conponenb) b lo&tions (28 \iereluy WoilE fadi@Aasbidtiod Btthe/Rki& idimes§¥gn t hough not
structurally equivalent to the disclosed structure which perforns the
function in the herein illustrated exenplary enbodi nents of the invention.
I n addi tion, 2nhi | erhadevipaptdaimi l,ahertie &k yole watl libdd €0) oy diped 10 A mamyr pravidegbeen
di scl osed; .t Ra i8S BE Ghratif Yer© fpSaVS Al Sifhodi nents, such feature
may be colngqlcneatwitﬁ one eos(r&b‘)nn?egb%te(ﬁélr %eature%s of the other enbodi nents as
may be desired and advantageous for any given or particular application.
| NDUSTRI AL APPLI CAIBk ldvicY ofldiem d ehereia the péihdi® tdaiofl Sontphiseks Brcp ArRISIRM rediddy @it | on
are usefhgi‘ll bieenn Stlhc%egi el d of non-volatile sem conductor nenory fabrication.
Particul arly. the devices and methods of the present invention are useful
in fabricating non-volatile flash menory devices, such as EEPROVs. 10 WO
03/ 030253 PCTY. Usozl(hgggv%_of cghAl,WereiM\h@Eoré Rgibh i@frgﬁﬂnﬂ Sxide ;Islane_l%oﬁzﬂiautg@j Rbile
sem conduct or. g%mry devi ce, conprising: a peripheral region and a core
regi on, ¥HE CEME*r egi on conprising an array of nemory ceils (50); poly
word lines (20) salicided with a metal and serving as control gates for the
menory cells 5.(50.)’I;‘hem;:gf'wéirﬁq “mErEinkHe%lﬁong@llconﬁ)H&%@%%ry cafsl(36).ng as
source and/or drain regions for the nenory cells (50); wherein oxide
i sl ands of about 100 A or greater thickness are not provided between word
lines (20) a | ocamewbaisf {(o2fijg ai@nbrdundyrapben-@lafila cdnli¢ohdicer ing@adevio) of t he
buri ed bé'o;npljisgn@gs (26). '
providing a semiconductor substrate (702) having a core region and a peripheral region, the
core region being free of oxide islands;
forming charge trapping layers (706) comprising at least one dielectric layer over the core
region;
forming a poly layer (708) over at least the charge trapping layers (706); prior to patterning
the poly layer (708) in the core region, doping the poly layer (708) in the core region; and

patterning the poly layer (708) in the core region to form word lines.

7. The method of claim 6, wherein oxide islands are not formed in the core region.

11



2. The device of claim1, wherein the poly word Iines (20) are doped in a
manner providing evidence that the poly word lines (20) were doped
subsequenwotos/os@pdsi ti on. 3. The device of claim1, whereiPeTiUse2/peEss pher al
regi on conprises source and drain regions that have been salicided. 4. The
device of claim1l, wherein the core region is free from oxide islands of
about 500 A & gridamethodqirlaipypeligher ompTHRe device of claim 1, wherein the
menory cel |l s conprsasaling@oordmepry cells (50). 6. A nmethod of formng a
virtual ground arrgay,.nqp-vol atil e.sem conductor nenory device, conprising:
providing a sem co"%%ﬂr(‘:g[qgercogtﬁ%gsof’ragge (702) having a core region and a

peri pheral regi on,whilpee capiegionipppshts Bdprivgtonilisiding the yeid diaesi dopiahiissubiigle mi ng
char ge tw@pRirse shadt@hddriin REidnsGPRRAabNPhaperibRasiegione di el ectric | ayer over
the core region; formng a poly layer (708) over at |east the charge
trapping layers (706); prior to patterning the poly layer (708) in the
core region, dopi riche mhatbodyd Elyim| 8aykerein spO8) and draip kegiogoxdRcepieggiedim the aetibhgsalt t er ni ng
the pol VediA%RSsallc#BB tHe Qanteltihe GONEWdr € BHeOR theQork REMH WOrd Iines. 7. The nethod
of claim®6, wherein oxide islands are not forned in the core region. 11 W
03/ 030253 PCT/ US02/ 30784 8. The nethod of claim®6, further conprising

sal i ci di ng t he. worAlméthades formingesiiitualeréunéarcp nen-vokgle samicoadwdtonhi | e t he core

region is RsKad and.gilor to saliciding the word lines, doping the
substrate (702) to formsource and drain regions adjacent gates in the

peri pheral regi on.Praidmge sitoRYEopTbpE (THPdaviRgReriE egion Wlaé’é“f‘g?fﬁf reRiog; the

regi ons cadjrgoabéingdfek 6foxidaistatie; peri pheral region are salicided at the sane
time as the word 14 ngs |0 &J&'gpin%‘?i Grs Q%%'c&l&p isi%%’at 1&%%&%&?&3&@% LIRSS
virtual ground array on-Yol at ol & Sem conduct or menory devi ce, conpri sing:
provi di e sem conduct or substrate (702) having a core region and a

peri pheral region,fofudi a p6i9laGer(®Y) V& abRisEe hir@Lra@pingOXyefi@7065! ands; formi ng
charge trapping layers (706) conprising at | east one dielectric |ayer over
the core region; formng a poly layer (708) over at |east the charge
trappi ng | ayers ( 7@&yningshettobrayerig08) in¢hegerk jeeiomipdorm(wplines spacedwapartertee r egi on
to formword {upgs6baked apart on the substrate (702); and saliciding the

word |ines, wherein oxide is]ands are not fdormad in c§,he core region. 12
saliciding the word lines, wherein oxide 1slands are not formed in the core region.
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