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freeing a substantial number of hydrogen atoms (“hydrogen radicals”). The presence of hydrogen radicals in
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spacers compmses silicon nitride having reduced hydrogen content. As a benefit, the reduced hydrogen content

in the spacers reduces the charge loss in the charge storing layer and the hydrogen migration into adjacent
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spacers conprises silicon nitride having reduced
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present drawings,

Figure 1 depicts exemplary memory cell steucture 100 according to one embodiment of the present
invention. As described more fully below, nitride layer 120 of memory cell structure 100 has a significantly
reduced charge loss compared to known memory cell structures, which results in significantly improved

memory device performance,
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type gegorf dtipe druiplreming1é2 sadh cofified sadnogsmighameminilegloo hi4 may
b 1% Ina SONOS type nenory device, termnal region
e cop %“eﬂéw«%“f‘i%eﬁw a%ﬁn%%f”%l%wala Sa?ﬁ f?ré*fuﬁﬁ'&nmdmgawuwfrﬁt Hial
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potential for progranm ng capability loss in nenory

cell structure 100. As another benefit, the reduced

hydrogen content in nitride |ayer 120 further reduces
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reduced hydrogen content, as described above in
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nitride |ayer stack spacers
reducip@ P prieeee Bif tyarogel[ermam inngricilga 210 6@ muhmew,eaéubﬁa@ de byigl¢ OGaN
content, e.g., in the range of about 0 to 0.5 atomc

nitridglayep Efit I“loﬁlerc}@ﬁif Agrpvgitionat recosy erlt fpenaa P35 am@@le@‘fjacent to ONO
p 0.2 atom c percent
s AR BB St sbiluin Ry AFBGL RS D R G et e S
SIS B iR koY e SAHCRL
B e VR T T B te Ry
furthevdefade ety ﬂhvﬁﬁﬁiﬂrﬁanbd’l n do@EY GEDGink RanNK e8RS &R sHald voltage shift,
hydrogen radicals in nitride |ayer 220 and,
the poggptial f‘?’aﬂf@f"’}m daje goghRnid ﬁlgpqtﬁh@ﬁi fohmparennfigsepapikty lopiit menndre cdllay@rure
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200 30 oy r B St Rl Pty SR 5 CREET Qs s
hydeo ﬁG&EEEL RARLRSI, SOUL A8l (00 %@5@% SR ol DR W ers,

0oss in nitride layer 2

such a@fmmtlﬂdyeﬂ:gshrh@ec&h@é@ﬂ@h&gﬂSS ed negative effects in
conventional nenory cell structures, and resulting in
f Uiefehing notetg Fladed flevedit 390 ehevi a0 excpelpfy ortraifodabridaiing a memory cell
according to the invention, threshold
seut{GOTORE St RO s QR SR ST P e e eu oF fow
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performance. In addition, the reduced hydrogen
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exenpl a B et
with reference to FIgure 2, semiconductor substrate 210 having temunal region 212 spaced apart from terminal
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structure according to one enbodi nent of the
invention. Certain details and features have been |eft
out of flow chart 300 of Figure 3 that are apparent
wo2dspesmon of ordinary skill in the art. Foic1ax%a8mbsis29
a step may consist of one or nore sub-steps or may
regidn2VOly viRmBDeginal d 120 de @6MitedIRIRS steP BLOMRELhtlsB B3, adifht IAOWr is
inthe art. Wiile steps 305 through 340 shown in flow
formeWPrtﬂww@nehuemgﬁtﬁe Julesirein tot yanhles withirSeenorte Figyrtb Histrveidt laof 215
< f g B ﬁsent |nv?nt|on ot her enbodi nents of the
ISOWW %ﬁ?’%ﬂdﬁﬁﬁn% ireEP3tdeps different fromthose shomn
I n At t \@’2(5: t{%rcfue CIQ? rs‘rc%ttﬂgr% ak?lgt%telﬂl er gavmé regtpzed%gar céoss over the

con duct or subs
first Eﬁkfe Ia@éﬁ aflﬂall Sempldy eHBodir&fnﬁ‘!i ﬁ%@orfc@npl: LQUiBe Ad a [mrhly reactive form of
sem conduct or substrate 210 having term nal region 212
nitrogap dsgieed inai Dt profegsarn te@pandtuneds abob 4000 BDO6/ B2 #2dife, microwave energy,
PCT/ US2004/ 028329 region 214 b¥ channel region 216
or °*heé§lm'&?éplaﬁe%§w ﬂ@b"‘"‘ﬁﬁr‘? %@ﬂk i fé‘fs?geliﬁ 1ﬂrqékltghlatea%iveefﬁfmgwtfoeae Le. to

P ﬁ ge ormed, over .the ch i Q
Olm %gF]ﬂ ra(f( ca é t‘AF g%/hg uni e CVe £roce3ﬁ des;cnhed %bﬁver ? g a1 havmgglgmln cantly

xedué%hl BijdFoten gontefn’ if 2lfievEHX 'Ag %séuéé/dedgovg R redhc%d @k A8 gon@%?xf‘the nitride layer
channel region 216 during step 315. Kt Step 3 a

resulty i agpindle GYDhPIME EABE! chEzellGe dVithae ffraicd 1 Bigiré 1, Exiltrdelaj/eaglze s formed
haV|ng reduced charge | oss over the first oxide

‘W“‘ﬁy%ﬁchﬁﬁ”éﬁm@%ﬁﬁéﬂhry enbodi ment, a precursor

S e and _a ct orm
Pissan Te b BR P S F st kB 15 bldhedt v wpe

layerasm@ it seél)Q@oxﬁd@ 1a§e§%rngan CE\W stefk %}gxﬁwle%iﬁ:ﬁr SNV E, RORL ﬂ Yecond Hide
other simlar processing, nmay be use to br eak up

layer124 is ogred 0\@thdella@¢r@2(ﬁiuhﬂgg;hb y25hieraai ONCEsthio08) Afste33b2Q@eRyer is
i.e. to form"nitrogen radicals". Wth the unique CVD
f“”“fjil"é% &8 pcqyd gdde |lﬂb‘§ df f%ﬁd@%sm'ato Hirp e B&ﬁ?@tﬂﬂ%\y@mmm Mg reference to
duced h en ¢ ent is achieved.
e B e 20 06 50 Freo BRI 0B BNt i
th & d@irctdrthzgs,eeanll @X:%ddm&@lss'tél) s§ch aﬂ‘iee 3?3' 1¥1 (vfugﬁhcl i ﬁ%}{,h&gm
reduced charge | oss reference to Figure 2
proce distris@@abbRYQiiZ2PQ i spQFsIR the si@WAT of thd 8k s WR adt@VIRY siep 335
215 during step 320. At step 325, a second oxide | ayer
requifesa fughorpfghregpgrasite tidppand |varmusd;eb eiteagﬂéert are T ehofi or discugsd h@k@m to preserve
e i de X and the second oxide |ay
Slep]’fco’?l %‘%ﬁpﬁb%i’ ERE TR %gﬁ‘b‘i"étem \ﬂi"tf‘hm‘?déf’ B gfreal o ge Yot stack.
As dfsdu :
S o %Fcl{agoevg ma @g%&gﬁ 69 L(I)I‘gllﬁlﬁrglgt ag)%[egtrrsoéz%gnpﬂlsag % %lﬁem %\}%%lgqcactlke form of
nitrogdDiB usedih a SVB Pro 3 Qs a téhn@Rtu of @Y B00ikS650€ OF PIRE 1 MiBitie AR &hich forms
second oxi de layer of the ONO stack to forma gate
the SPS‘IGECRUCFTWHS enaanpY@proasist tirideshrorrelnges seoificafiygefued @drog@tr:euent

mem¥1¥§1 30 may be forned gver second oxide | ayer to

61 ‘8‘8’(‘@3‘5‘?‘%\‘8 Kiewa 8 sPapers e &p gy on ‘hf‘e‘sfdéwaé‘%\?f gB%S‘aa’h° 18 d“““e’

step B?ﬂ \cjﬁé]%‘] %x?'gbﬁfjryé p%ljﬁsip?s c&*ﬂag[ﬁ)ﬁ%m[}? 54? gagg’o%% agdcx:ilifga\xgga ucatbon 8rocess§s may also

be pedfdinddibZiee, dtlmlg,faaﬂm&pasﬁépfs showh ih A&y Shtiwal | s of the gate
stack. It is noted that step 335 requires a nunber of
pri&feagm i tt Bigwsd 4 o dmti0d droivous gyl stetaqmsfortfdrbatatngraeinﬁﬂ@tayer
shown or di scussed herein to@greserve simplicit

accordpe je.one eiphadipgng of thg é[’c‘fﬁ‘“?f’a\ﬂefi‘?ég‘ e a&defaltw aeve)@eewef&%lmfélﬁw chart
400 olg{i@refei(ﬂaraﬂa? dag%apentttoh ae Ifexss!m o%‘é\ﬁmar qul in !?1@ ar9 %%r &Kaﬁ%’ I’?ta ste]amay consist of

cusse
one oxﬁlgo%‘eﬁ%h’cﬁs%@{ or G TRolvS &p@:gah%dle eft QLdma?ean, Yo i 8ACE Bid hilos
0
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nitrogen is used in a CVD process at a tenperature of
about 400 to 650 Cto formthe nitride film which
forms the spacers. Due to this unique CVD process,
wo dgok/eheepacers having significantly reducedcdiidbfgoikioe
content are achieved. Wth reference to Figure 2,
thro@péns efosn 23w alfae 460areFEki@No Bdagibsdnel@mwadintnt Oifthe G irSéndekother
218 during step 335. The exenplary process is
emb@ﬁwﬁr @ftﬂ@ehvattwnswpm@meps dffrdhdgihogglivniigivalchftdht i cat i on

esses erformed before, durin
gﬁ"o@f‘“’%f fh@?"}/ iy ﬁ% ’f“é“rﬁ’g “g‘%\%‘ fpriong LRSS '*S:;we‘% layer 220 and

spac@?a?rnr;ﬂeﬁlgry Qc?l‘%j&cgreﬁb(g)lil %g e 2, foz X.QI I'll%'eed OO 5 I'Jlgty\c%n be used ina

exenpl ary” net or Br ' cat’ g antrr
numtREST @Jnﬁhoﬁt@ct@r@abﬁ&ﬁon%mﬁ@ﬂbm iomQxﬁg atnl@ie LY @ﬂﬁtl—:&émm lgﬁﬁ Bdubbd

details and features have been | eft out of flow chart
hydrag@Qcogént Eioglenteactiote rdbceduhesappar ent to a person of

ordinary skill in the art. For exanple, a step may

coni fhogesingr gerdps. Agrestcs . witpacdige smmuwéqrwe is provided.

The 1nt91%n%c! %%I & gond %‘#m@%gha%a Wm‘%&% Lal S, S&yer havmvgm;]educed cﬁaalg'ge loss is to
be fabtfedibdJH2M %r&geag’%%ne Ehr &éﬁ@l& oﬂa%%teﬁgb‘a?ﬁ{@ sén@coﬁc{ugw sﬁl@@z’é ts sx‘z‘b@tglte

are sufficient to describe one enbodi nent of
210 prigSiembxidetaye g wBangon, Ohdiethe prefbadiot B nis to@ﬁrmtnl’ﬂzﬁie llapr EA0toled frst
~may utilize steps different fromthose shown in flow
oxideclpygrr2 >- methefmzw Pige BisgnedifpRIcPHuCir Bcterthi pbstO 01 0daifnetsae
staclcli§sglgereon éﬂf{éle[‘?_ lS e gg;gnt mﬁgoﬂés%egf ! gllsslfageiizlg%%{ sglexlfg%oefré@ezs%gk 218 of
meuwEbguUre 2, for exanple. Indeed, flow chart 400 can be
used in a number of semiconductor fabrication
appl sieg ats| weisvehin’s fubdua T VIR pxﬂceﬂidfsd’uissét&abb\ayselﬁed @ forBil atnitidel Ryer
fil mhaving reduced hydrogen content in order to
hmné@ﬁ#ﬂ@&i@dr%@m treieet Ot:eh%w ’g@me‘é@@ssemﬂmélwﬁmﬁh@dc e gispysscdaabovs titeqn
. % L st g an interpedi ate sem conduct or
CHOMEEY T 0?}?‘%‘“ agwsv 8<ﬁ°‘a}%aln“ sl and s HERY e P BTG BV
L t r
1J1oce§s ea[ ﬁg%ﬂg{a?ﬁg?@g@ 4%02(265?? {3 %nggi?m%?}:gt a[{ulé %11 lﬁm% CV%%YC!C(QQ a
nitridé BfeClfz@RCHiitiGanfty Gt hﬁhoganmeaﬁaimlueve&)f;\saﬁcdsda& R6WRRH raked
sem conductor structure is substrate 210 having first
hydroé%lcﬁféﬂml inipepitigd @yt feltsaonduceiitesrse lostiethprigdemer. met hod i s

1 1}h\ﬁr%formagmrlde Iaggr 220 over first _oxide IQ%
2 1 SN G H &Y DTS A TRRA Y P en fratued duthe BohtRrre s of
" v, t

s FHEUELNGRL SAUPIRLE AR RS B Em PR, o
exenSPAGDEEmeAS B Mikalifd GroSekhenahlesufin igaige Staatkood 180°af using an

Figure 2. At step 415, the invention's unique CVD
ambieptrﬂé vases (W) wolrsseddgoN & vicd oisedditigatfhpieematmistion tenitide layer,

havi ng reduced h{dro en content over the

e G P SEIT SO RAGPHSEPCETEGED 58 s e Gaedossn o
mtndtﬁ!ﬂ@r 1§ever] f@rth@ﬂe u@@&%ﬂﬂk g!p\ﬂn(ﬁ r@-ﬁ?use 0 %ab1 ate B[ﬂﬁcluyer BP of memory cell

conpri sing SI ane a yr eactive
structidd 400 OB RArel2SfoltS@6h1d, MenRry@¥Re pRoRGES S B fidehdr GRS LA Ge of

about 400 to 650 Cto formthe nitride layer. Due to
signifigdni dscrepsr injchers OV ipthcodrad sayera Themketmplagt @mlzwyiea‘omhlavd angep 425,

significantly reduced hydrogen content is achieved. As
a“h"“é*} Bg@ug@éﬂﬂ%wweﬁ B} i pefpoderrecetratir it rhuieo.

n torm tp ab ve escrxp[wn olilexemplmy embo uge(r:xt% gft er}%fgxgmn nxcs).%l%mllest thatr\]rgrlous

techniques can be used for implementing the concepts of the present invention without departing from its
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At step 420, an annealing process at a tenperature

hi gher than that used during the CVD process of step

415 is used to further reduce the hydrogen content in

W{h Q}Gﬂ'bi']ﬁi()de | ayel‘ f or nEd d ur | ng st ep 41 . 5 . I ﬂtﬁ%z()"4/{)zs329

exenpl ary enbodi nent, an anneal i ng process at a
scopt.eviperatwhitehd invettioeha ag@sdbed aDipbciRGerchOcefai MSib BiEmaR, a

anbi ent of oxygen §02) or nitrous oxide (N20) is used
porserpt prilipasy s éfs thej ap rray! wa!ri@gf@mw@ neidfop made infermppd defaibwithout

_ furt red ci.n t he hydrogen content in the
depmtm%lp?”atge SP%V@FE%? S(??pﬁﬁ ‘%ﬁ‘“ﬁb step 415. Thus, the charge

| OS5 ekzmlpie nl% umgﬁe nrtllvc\ﬁ ?ayér ﬂ}\lr%gg ﬂtrc?f:es? gﬁiﬁ e%clarlttnl;‘]wgntmn c%r(nj &%F@g 1o fabricate

during step 4 eh use abrircate nitride
nitrid24erOih d¥RAVIMY: 1GEh Mirrofh tMUGddFy Qe Qudhs, Fol: Ghhyfe, Rfloafir@ ate memory
exanpl e, nenory device performance is even further
devigensritoiced, idudert e unine nitgle gmér firpiagiroce of teasentivmis gshrin ginating
loss in the nitride |ayer. The exenplary process is
gate E'nm défl@oﬂwan%%taélbls &g@e avela Pﬂﬁ@l’@"ﬁ' ﬂa@ag &a[&@fhcalf the polysilicon floating
gate g@v?gléltgd%to}n% flﬁgog gu? %t%% tul¥nel 0 geq%ye ate n to O{j P] lﬁ\g st%m a

I ng, or a Tow ch

ﬂoatﬁi@@%ﬁﬂeﬁ&r&r Ricdfs t)%?éﬁﬂp h@fsb(wtﬁmgl' <HE. nlth§ m&t;ants!ﬂ?by' v!ﬂ‘éﬁ‘ﬂﬂé 1'{16%110:1 s

it is manifest that various techniques can be used
uniqfe@itride Pk B AdYRtdggs ddeniBon Gep tigerdid bive PF &SEIM, die BURNEW-0N

w t hout departing fromits 7 WO 2005/0272111
hydrwpmﬁ @1,3_ lnegg}gggin tt§ é‘)bI Bétackp\)@fvc@ W@gerﬁ raslisitly gse gepgeated which, in turn,
prevén{s] Mneers]r}o{dqgltalgqeasgi ga los 1[o|§etr)1ed fg%’l\n@gﬂo N a?egl?i%fl r% avh?l]; ]gfivgr{t] ¢ el n
perfo?ﬁ%e%&ad&ﬁ@x%ngj rel'l&ﬁl%mbléﬁs ih R@hoaﬁlthaggtg ﬁémogpc}él'xga be made in

formand detail without departing fromthe spirit and

t héhesiesafhed Gémfdyembititents ke f.be Esidead s ketectd 48 @luddiive| ki@ not

nitride |layer form ng process of the present invention
restrigtiyh Iﬁ@“@é@‘d”@t“ﬁdeﬁﬁﬁ?tb% @t’ @VeﬂmﬂtISrnPd@udeay Gy particyjar dwvle}'es

M nmenory device, such as,

rror

R eI P S A e e R

wnho'ut(x@pam\‘l\@ﬁﬂn tﬁellg)pymﬂglﬂﬁenﬂbé ride layer formng process of
the invention is used in a floating gate nenory
detug e medidaecc OOt Bekg tiSidShkliaihdudy @hirgedod Al WSidd &ON
floating gate where the polysilicon floating gate is

fabricaténg spmg hasgiboprrdsepribeRe si | i con substrate by a tunnel oxide
| ayer. Situated on top of the ONO stack, in a
floating gate nmenory device, is typically a
pol ysilicon control gate. The nechani sms by which the
invention's wunique nitride |layer is advantageous are
simlar to those descri bed above. For exanple, due to
the | ow hydrogen content of the nitride layer in the
ONO st ack, fewer hydrogen radicals are generated
which, in turn, prevents threshold voltage shift,
charge | oss, hydrogen diffusion into adjacent |ayers,
whi ch prevent performance degradation and reliability
problens in the floating gate nenory device. The
descri bed exenpl ary enbodi nents are to be consi dered
in all respects as illustrative and not restrictive.
It should al so be understood that the invention is not
l[imted to the particular exenplary enbodinents
descri bed herein, but is capable of many
rearrangenents, nodifications, and substitutions
wi t hout departing fromthe scope of the invention.



Thus, a nenory cell structure having nitride |ayer
with reduced charge | oss and nethod for fabricating
same have been described. 8 CLAIMS: | . A nenory cel
structure conprising: a sem conductor substrate; a
first silicon oxide |layer situated over said
sem conduct or substrate; a charge storing |ayer forned
fromnitrogen radicals and situated over said first
CL4i¥iBcon oxide layer, said charge storing |ayer
conprising silicon nitride having reduced hydrogen
content, said reduced hydrogen content reducing
I chafgesmonseslisiucins wmptisirgie storing | ayer: a second

Si | b @ficRdicR siayRd, situated over said charge storing
| ayer: a gate |ayer situated over said second silicon

oxXi agrs %@F@P oxige layeh tUgEfBYey sibiemioppdugior Bbeast ¢l ai m 1,

furi berge @@n@g lasdr RGeSt nifrbiclracdhdalsiab @O S daBYBSosilicon
|d char storing |layer, said second, silicon oxide

OX'?Q’%%% said g es%ﬂ‘ g8 ﬁ%‘&* émpwg}é PGPS havwﬂ@ﬂugftdawmg%paem

saidy@tiReShy@iedgeh@micnGedicinl demal 1bss irtsaRiRB&eS statgdsant to
said s sal d acer

e
con%%”%%ﬁﬁwg]WW%&W“HWP%?E@”rﬁEV*ﬂée?%Hﬁ 8" hydr ogen
cond g layes siludted echu edtkelynd ksitiganoxtdendyent reduci ng charge
loss in said charge storing layer. 3. The nenory cel
structure of claim2, wherein said gate stack is

2-sitTﬁﬁmmWnW@msammhaﬂh@hn1nh@kmnNMnm$gid sem conduct or

S Ubsitdrfﬁgt%rllcﬁgc}xﬁddecﬁh angl@cl chaig;g lstgtn néDSl jey %% ggecgnedt Slv}%gn 0x1de !aye;

first term
andgaid gafe layerfeymjngoedate S@ﬁf crid entestask hevieg mtdewawer e| n sal d

chay gecep bt Jai@’sﬁ{ewgl@& sQid hé(tg Etrg&eglu ﬁ%Q&F &b I i %sst i:n%on Aide

1.0 atom C percent . e stru
havipg gedgeet hY@m@iﬂépfﬁC%éFld @h@ﬁ@@drgge@ PNt Fedyaie qhage kpss in said
chafdy oQQERyer.cONt ent between 0 and 0.5 atonmic percent. 6.

The menory cell structure of claim1, wherein said
charge storing layer is capable of storing two bits.

3. 7. PrehfmmEycel €llctusd drdRik b By IRAMNaldSIaR Giacidis SIS NG Y 6l Bhel
bstrate, %ﬂ first S|I|§on oxi de layer situated over

reglg%i”&a’g STRB SR Puptat sHE fhagped refvé?”éﬁ%i‘nt@dé’e%"le?ﬂ% biyf trant

regish irdatse@nowatingdadpgtbnf i rst silicon oxide [ayer, a second
silicon oxide

4. The memory cell structure of claim 1, wherein said charge storing layer has a hydrogen

content less than 1.0 atomic percent.

5. The memory cell structure of claim 1, wherein said charge storing layer has a hydrogen

content between 0 and 0.5 atomic percent.

6. The memory cell structure of claim 1, wherein said charge storing layer is capable of

storing two bits.

7. A memory cell structure comprising:
a semiconductor substrate, a first silicon oxide layer situated over said semiconductor

substrate, a charge storing layer situated over said first silicon oxide layer, a second silicon oxide



9 layer situated over said charge storing layer, a

gate layer situated over said second silicon oxide

| ayer, said nmenory cell structure characterized by:

said charge storing |layer formed fromnitrogen

radi cal s and conprising silicon nitride having

reduced hydrogen content; said reduced hydrogen

content reducing charge loss in said charge storing
laydraipated o8er sdithehangervorive epdr] a @iterlgyet sinaeddvecdadl saeorid silicon oxide
iaer usragihﬁrnoﬁp(!m rsﬂr&'ﬂﬁ@ch%@htgt :Ied rogt silicon oxide |ayer,

sal har'ge storing layer aid second silicon oxide

| aysid ch@raﬁst@mgdaygraﬁoénddafmmm @eniadigalaangareprsirgskicon widd
hm@%ﬁ&w&%@&& \hitghe2 sidewal | ; a spacer adjacent to

said | of said gate stack sai d spacer

c onsﬁidl r%ﬂiuﬁﬂgi }’Q’F'floi%‘ii’dﬁ“tﬁ“ft‘ vdugis chaepilose insaid esses stoyidle byen

content, said reduced hydrogen content reducing charge

loss in said_charge storing |ayer. 9. The nenory cel
8. st r Lieraamengtell rue g ef TR dr Wil &3 SOmRAisiga A iptadieon exide layer,
saxcﬁdh&ﬁgait&ﬂlg%&@f sdd GBHARBIcon 6:@GH BRr, bt SRl gehe 3HBA BANAACER stack,

‘$ E { a@f sahd $ annel region situated between a
saidgaestack iavine a3iwdlagi on and a second terminal regi on.

1g a S'Eht&r mﬁw sfaeil sldeﬁrﬁlr or3hid rgag ehickedadd spacés CO\ﬂf‘f}ﬂf[ﬁé’ ﬁ]lcﬁ)ﬁhﬁ ide

char g rin r nt en s .t an
e RGN BB g RS oA P R AR e S8 T
cmaghapnmmaWMMereln said charge storing |layer has a

hydrogen content between O to 0.5 atom c percent. 12.

The nmenory cell structure of claim7, wherein said
9. chafhgenegourdet girictwrerf clagn ¢apwiviresafeate stadis sigratetvovepp tisnnel

regiapin said semiconductor substrate, said channel region situated between a first terminal

region and a second terminal region.

10. The memory cell structure of claim 7, wherein said charge storing layer has a hydrogen

content [ess than 1.0 atomic percent.

1. The memory cell structure of claim 7, wherein said charge storing layer has a hydrogen

content between 0 to 0.5 atomic percent.

12, The memory cell structure of claim 7, wherein said charge storing layer is capable of

storing two bits.



