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Techni ca )ﬂgd The pre nrelates to a net hoﬁwﬁfﬁ cturing

a sem conduct or devi ce havi rgs@@cur at el y di nensi oned subm cron features.

The present invention has particular applicabilit n

sem conducYBTHORERA &@Wﬂ’f%d’ééﬁaﬁc‘?‘ag@“&r M%&Ht%a’xfgn;ﬁfrg lgﬁr& 5-% g(r:]'r er
with 10 acctt®¥f®¥y di mensioned gate electrode structures in the peripheral
cirguitry region. Background Art Thg Fednfd Rkigh9 requirenents for high
density and performance associated Wt u er'-l arge 15 scale integration
require increasingly denser arrays with reduced feature sizes.
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Conventi onal manufacturing techniques typically conprise formng nenory
cells in a core nenory cell region and form ng peripheral circuitry.
Processing to form features pecul i dBackgrophé Agpbre nenory cell regi on does
not usually correspond or is not necessarily optimal to processing for the
peripheral circuitry region. For exanple, conventional nethodol ogy requires
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devdsce i nygdiseld L Rh 2 Bf the Rl MEelE ms a barrier |ayer
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to the presentAs mipigigrization nrmcéswwotm@swf@m@m@nalauwmagdgdxaget11e5
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conprising a core nenory c regi oh and a peripheral circuitry region, the
nmet hod comphedolagy enabling QW?‘BWPH'@F@PS)Q%& ga{eglecsrgdqﬁumgtuec i ithegeripherab ciegdugtnt r ode
stack in the nmenory cell region, the first gate el ectrode stack conpri sing,
sequentially: a tunnel diel ectri c layer; a charge storage el ectrode | ayer,

e.g., a floating gate electrode layer; a dielectric |ayer; Wﬁ‘ﬁmmmmmmm‘
gate electrode |layer, and an anti-reflective coating (ARC); a
second gate el ectrode stack in the peripheral circuitry region, «ddgsecond

gate el ectrode stack conprising, sequentially: a dielectric is |ayer; a
gate el ectrode Iayer and an ARC, {c) depositing a first layer of
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Odiial-Bedric; a charge storage electrode; an intergate dielectric; a, ¢§@¢é,%j7
gate el ectrode; and an ARC, (f] renoving the first photorpﬁs‘hmz sk 6574
the core nenory cell region 30 and the first |ayer of photoresist nateri al
fromthe peP¥pheral circuitry region; {g) formng a second photoresi st
| ayer over the care nenory cell and peripheral circuitry AVENDED SHEET
P7-'1 T~ 100F . US0026874 1 B MAR 2004 D894 regions; (h) formng a second
phot oresi st mask on the second gate el ectrode stack; and (i) etching the
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form source/drain reg(i)ons in the core nmenory cell ‘region. Fhod Henty of
the pr@sent ORtBYEa Wihoyt degrading the transistosy innthailpgit aegiore of thepsemidondessy i Ng
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the present invention is capable of other an erent enpo and
its sever alcotenamesy eallregiopand @ petipheral diravittyi region] thevmethodi sompriding the

respects) ' - (@F Rk t resent.invention. Accordingly)
the draw nq@iogﬁhaé g‘ggﬁrﬁg& | ondg%ﬁ%ggg%ﬁge%frga%ﬂagﬁma © memory, s¢l} regiopethe,
nature, andrsi@ateaelecteader stacki cmmprisihgBiseqfenfdiye @i tihned Aickctid Ry gvghg,%g Fi gs.

1-4. repre _ equential phasgs in accordance with an enbodi nent “of the
pr esent iné@g%%%o%’f fge wgreg.gr,oart?@pg\gp}?ge?q%ﬁog? %é(e‘i; heislectiimlayerea pertsaint

i nvergoi on gakdrebetrod - Sl \e@Santil I _ ﬁ@).l Lnt i pher al
circuitry E\eegqing& prieg?dxtﬂo patter Eﬁg&?ﬁéﬁg@% el eét(g)zg)éﬂngl?rﬁu%fgﬁeggt a

resul t of piagk dn dbe peripheral ppirauiirys region, dhe sackndt gatp electroderistigkt he

gate el ect ; al egions jn the core 20 nemry cel |
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regi on i s dempsiiigda bfjrsy ilayier eofophétbresiePintderill dwRASthe t Edr8embARYS' SelPfand
phot or esi st tgﬁrigal ..as wWith sulfuric acid with or wthout an oxygen

pl asna, top?’ﬂ%ﬂe HEUETY I ERAP RS rping fsfirst pattemed photoresistanasksonrthe Gest |

regi @5 pri pitetefeciolié Sfabk: @{zﬁing _ ryucture.i . the ri pheral
circuitry rgeai or?. In aag'(c:’g%lance \?tmht@rﬁé%%{iggn%ﬁotﬁg sngckt %Vg'ﬂ%%sseeﬁ?&fﬁv ntion,
the ARC i nelefteodsestaghnisr mrskeddrtyuther §rst &yeoof uspatiepmalephdtoresisy material, to

form at least one first gate electrode structure comprising, sequentially: a tunnel

dielectric; a charge storage electrode; an intergate dielectric; a.control gate electrode;
and an ARC; (f) removing the first photoresist mask from the core memory cell region
30 and the first layer of photoresist material from the peripheral circuitry region; (g)

forming a second photoresist layer over the core memory cell and peripheral circuitry
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024 1a280ngl e photoresist stripping step prior to patterning to formt hleogg.t%ae_
el ectrode structure in the peripheral circuitry region. Enb®MARENS Lb? 74
present invention include initially etching the stacked gate el ectrode
structure it he core menory cell region and then stripping the photoresist
mask and | ayer of photoresist, thereby exposing the ARC in the peripheral
«<circuitry region to only a single photoresist 30 stripping step. A second
photoresist nmask is then formed in the peripheral circuitry region and the
gate el ect rregienst(h)fonming afsetdrel plestorelier Masic bh ¢k §échnll QAL BeBRddeCh iR
Subsequent Lﬂéﬁ@hal l.ow source/draln extensions and noderately or heavrly

doped sour S FiRg thessroend; gaterclacrode istack iwhileghe cormmemonetdl regignds. The

formation i } wo, addi ti onal t Qresi st sks and
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phot or esi stelestibde stahctaret conpeising 3fequertially-of pab idflectric; %U@e El@&é&déphﬁd‘ tion
el e

masksegrs cg‘rﬁg&céed subsequent to patterning the gate ctrode &tructure in
the petiphdtht: G} Fempving, theeygeond ahetoresishmask ot theoperiphioralt situitry meiori ¢ he

integrity J . i her.eby i nproving.the accuyacy of
the gate e?gg;dr{%gle g M%QBW&O@%%%%%%%JEWW%@BW | 1§Ensandict ur e
in the per i(Shiewidntiog impiritiey to fgmsourcaldpait aeLos il theXdtié lehidty kil regiBfuct ed to

activate the i nt.ed reg%ons and the ARC1s renmoved fromthe core nenory
cel | and peri ph&mpodments, of the pregens iavention inchidectheifurther mavipwlativeastepd t h
phosphor i ¢ ogiCleshoviagb@di 588 ?{B Lvent | conprise formng a
doubl e di ffused shal | ow 5%‘%8?‘}%%%‘?%?{#?%)( enétl?eo gﬁé%ﬁﬂr?@uﬁﬁ' weran,

i npurk®y s sedenddayer ofphotagesist anageriad ifrbni niicoreymercly @il RERAPIGosRing Wher ei n

the second ii.npur it as_a.higher. diffusion coefficient or diffusivity than
the first f‘H&JDPFV?fyA./f ﬂzﬁors%ﬁp@palt pver $he, corevinermerny cell eandiperipheralraitcuitry

i nplants caepidi; i SYRERT) j nﬁ?l? I I npl apt at.i on, dosage
of about 1?éxg11 013 a;ﬁgﬁg%&?{)&s%ou ?ygféﬁcg{.eoﬁge“?ﬁfe tTeEIAm 1on

i npl ant at i SAPlaminggipuritiesstioufor Ghaltova baurte/dRmh &adhsicuniehpldied anbdisted Jimheni ¢ at
an 10 i npl i age of. about 5x1014.to, abou x1015 atoms cm 2 at an
i npl ant at i gir?‘géﬁ%%?/%g?e %’g‘gfﬁdezgn{%‘r%br&ﬂpv?@dhkélb‘? BBotoresist sesky fieantheng can
be cdAduct esreamemotye BElk region Qnﬁfth&bordyeﬁﬂ%ieﬁs@h%ﬁal tf:@.rpeﬂp%ﬁl 10 to

30 seconds., An enbodi nent, of the present invention is schenatica

i 11 ustrat eBTPNETeRion; forming afousth Phpteresist mask owertheamoee temohecelbsegionni | ar
reference ﬂﬂﬁﬁﬁ%hﬂmm§?; qgggged, Fig. 1 illustrates a portion 15 of a core
menory cell regioh (c Hg§ and a peripheral circuitry region (periphery). An
initial phase illustrated in Fig. 1 is consistent with conventional
practices and conprises the formation of a tunnel. dielectric |layer 20A and
gate el ectrode | ayer 20B on substrate 10. A charge storage el ectrode |ayer
21A and gate electrode |ayer 21B are then formed. Intergate dielectric

| ayer 22 is then forned on the floating gate el ectrode | ayer 21A and can
conprise silicon oxide, silicon nitride, or a 20 conventional stacked
silicon dioxide/silicon nitride/silicon dioxide (ONO) structure. Control
gate el ectrode layer 23 is then deposited followed by deposition of ARC

| ayer 24A and 24B typically at a thickness of about 200 to about 350 . The
tunnel dielectric layer and gate dielectric layers 20A and 20B can
conprise, for exanple) silicon oxide, while the gate el ectrode |ayers 21A,
21B and 23 can conprise doped polycrystalline silicon. The ARC | ayer can
conprise any material 25 conventionally enployed as an ARC, e.g.) silicon
oxynitride. The first photoresist layer Pl is then deposited and the first
phot oresi st mask M1 fornmed on the gate stack in the core. Adverting to
Fig. 2, the gate electrode stack in the core is patterned) as by

ani sotropic etching) to forma stacked gate el ectrode structure conpri sing
tunnel dielectric 30) charge storage electrode 31, intergate dielectric 32,
control gate electrode 33) and ARC 34. The first |ayer of 30 photoresi st
material Pl and first photoresist mask ML are then stripped, which
constitutes.the first exposure of ARC 24B in the periphery to photoresist
stripping. As illustrated in Fig. 2, a second |layer of photoresist nmaterial
P2 is then deposited and a second photoresist mask M2 forned in the

peri phery overlying the gate el ectrode stack. The gate el ectrode stack in
the periphery is then patterned) as by ani sotropic etching) as
schematically 35 illustrated in Fig. 3, to forma gate el ectrode structure
conprising gate dielectric |ayer 40) gate el ectrode 41 and ARC 42. The
second phot or AMENDEOKSHEEaIN second | ayer photoresist material P2 are
then stripped. 4




- WD 01177994 18 MAR 200b As illustrated in Fig. 3, a third layer of \
photorestiy,otomm:eri al P3'" is then deposi ted and a third p ﬁﬁ%mmk%!% l@@uﬂ
formed in the core. lon inplantation is then conducted to formshall ow

sour ce/ dr atd¥foftix inlerately of R idped SourdeftBaih fthpighe. 84%3& dnt ﬁthéﬁsﬁﬁgﬁblﬁaesﬁat erial
P3 and third photoresi st mask M3 are then renoved cﬂs in Fig. 4, a

| ayer of dPeRcaingto ectivale deiign lnll’l?“teér@ﬁ'?“sm licon 5 dioxide) is then deposited
and a fourth naahdMlndl dva R R @f ihB pheliént m&thon'%ﬂtt Béchmg?éahu parSftiRs th%?esskmed ok

dielectric sidewall spacers such as silicon dioxide) whic serve as
during ionit thtﬁ|a§ﬁt°at%f9“9%5mgéﬁtml%éqmtlemymmly bresay| qfﬂ"@%@d ofthe b@ﬁemd%u n

i mpl gnt s 440111&1&&&%5 e&x Rl thg’grﬁ's’é?:@ invEriioh. hAmkbéYQatﬁé@ tﬂe*b?éaexg %{69\)3(&9 is

fol |l oned by renoval as w th phosphoric "aci ari ous

pr ocedur es c¥asple gf/ether aag, different emhodinegts; and “§ senerabflatails jare capablecnfmodifisatione in
periphery) vifbudabwits resperts2 Rl witkdut @ ébaﬁﬂlg LFQ 28 1H@crnt16rp UA&B:dF‘@%"ﬁ: ption
techni ques have not been set forth'in detal Pn order to avoid bscurlng

t he i nvent Arwings and deseriptions. shpuld bepgardedsis ailusratiie dooaturhand netds reswintve.
processing steps are perforned during the sequence of steps illustrated in
Figs. 1-4 which have not been set forth in detail to avoid obscuring the
featl es of the present inventBref DeseriptiompoefitheDravingsessi ng woul d al so

i ncl ude preinplant oxidation after the periphery gate etch) periphery

shal |l ow 15 source/drain inplants after the core inplants, spacer formation
in the peri pher Y8k preresqpticequestnl pbaseinaraerdangs vifit anterbpgimensof tielpmsentat ed
in Figs. liflendode gate el ectrode structure in the periphery is etched after
renoving the first |ayer of photoresist material and first photoresist mask
M1l to mnimze |loss of ARC 42 in the periphery) thereby inproving the

di mepgsi onal accuracy of the paddesisocardahe onPufliffniigge structure.
Conventional practices are nore attentive rements of the core

menory cell region as it requires greater processing. Accordingly,

convent i onal prmtneemaoautﬁ@détést&aa&édx Eﬂﬁ‘ﬁ&%uﬁﬂ‘)ﬂzéf&% h;e taf?cessi ng

t he core menor region prior to addressing the requrlrenert t he
peri pher al CE"FWWS‘PVP'F@QQ PAtterning the,/ gate eleqradnsiretues as a piswlt of murakphotoresisppi ng
steps) €. gsrip %MQ&tEﬁ'aWnd@ﬂ bn fohig me%te%ctrade%tt ﬁ{drb'oﬁi‘Je/EhQﬁ B36R lﬁths%{;éode
structure in eripheral 25 ~ circuitry region results 1na loss of ARC)
ther®y redmenifgll F?E"H' \Rysiag equventionalpeasticas, the ARCdimthe gerinbera] civsuitmy regiones
features ige HﬁdB?WrﬂQst%‘ipp@dgra@léhgtWeéﬁ r@&ph%kﬁ@xﬂatérﬂ?aﬂ@ftﬁsﬂuﬁ@ﬁ&@@ﬁh

structure. BI’Ob em becones partl cu arIy acute as feature sizes p unge

into the d@éb'“%qa‘ 3R Y& Nasmgeto implempnt daration of ansisteshindhmesre mengory cell regiorgi ¢
sequence ofpnsm whﬁtg M@gais ﬁ@c’iro&@ﬁf&tu?e iR RapRe RGeS o L UedordaBied With
etched in t @'P-g circuitry region after the fi photo resi st
stri ppi ng, 5‘50‘5?1 ‘Pf}{"’rﬁrFﬁeﬁ‘l‘EYeﬁB"%ﬂE %E’PPWGEC‘“WS’GV isfgpesadto only
accusacy Ot sin@le pRét6lasist siripping 6@P phidt tb Bﬁteﬁﬁﬁ% tB&hRthe Sitd datirbde/suubfifeQRthe! N T he
previous descri él,g |on nuner ous speck details are set forth, in order to
provi de a BEYRh IR 28808y ng of the present invention. However, the

present inventi @mb6diteRts of mabegmm.eshnu {foRUS initREPEERiNShE kadkeg gat@teleé&oae
speci fi cal I%&set forth. In other jnstances) conventional proceSS| ng 35

material s ARFRhE eeRemoy selhseiop apdthentiipringshe photatesishmaskand ek not t o

u nnecessar iphotorefig tigrebyt d&po@fgﬁﬁenRCltﬁltbe pbrigh@ral circiiry @égion36 Gnl%% sMQB phOetksist
LﬁldSOC)’ 2687a,_The p esen i nvenpti glé s industrial ut]
act ur SFEPEE SR A 5P Wﬁb@ﬂ% e thegeriphetal e’é%ﬂtrbﬂaslptetﬂthm y

sem conducigaie eldeide e@uohﬁ%mﬂe ﬁeagﬁam&cmﬁy Fel3fon Paeen eﬂUbﬁBs&itﬁﬁklyr ;6w such as
senni conduct or devi ces_having a feature size of about O m cron and

under, e. gSOUrCRHBYR exfensionfand podeately opheayily dpped sopree/dran implants are dormed ibihe s

manuf act ur e nitiroR) Aelliréied 'ThE BFmaicHETIsERNMPRAS Feqifdéitw 6 addiidnlt dh%i‘é@l‘éﬁqasks
di nensi onalpjéﬁccur acy of features in the peripheral circuitry region. Only

the pref er ABYAtERsBLPhoMREsIShlayer SEiPpingS équvwv%tsmma%phawreéw F‘éa] aitendang
ver sgti | it YipbrSfofhteoh ofdueh ﬂﬁ%ﬁtma%nldﬁskhﬁc&{dﬁ&%bﬁhﬁeﬁl @Hfiéning thelgaet o be

under st ood that the present inventiaqon is capable of 'use in various other

conbi nat i of¥cEda sEicre Bribrpsriphery] girpuitry. ogion aad, ence lepgnos adyersgly impast e cat i ons
Wi t hi n t he ifgRPEorhe ARE phisit6 PhtleWing; AREBP imGSvifX e 8SREy HRhShdte elftrode




- aa-n v~~~uu7. US0026874 1 8 MAR 2004 CLAIMS: 1. A nethod of manufacturing a

sem cond device having a core nmenory cell region and a peri pherqxg MAR 2004
circuit r;/{%’gyf the nethod conprising the follow ng 5 stEQERUSHRESHOr M ng

a first gate el ectrode stack (20, 21, 22, 23, 24) in the nmenory ~cetl -
region, th étrf“it\‘@ in the pesipheralaircnitiy fml@c ISUbsqutlyslanqpahs@q verduttad do)actr&tet tHél nel

crelectric i PR (g and IRC ol T B SR Ryl Boaperipnda ciuiey

ie

ant i =r ef | ed¢8ions itveanvengiopAR@GnN¢r2abayith p,ho(phgmo‘azzrcm ng. a secgndsggt ﬁdel gtcter ode
ol ot 1 ode. st ack bofhebltot B8 pAARiepEicois Yok siyple drsed Baact r ode

| ayers (2 1b)soura¢-fdrava [EXLAREdNG Zdlbpr;su(g@ fnshap-pmy sm:g aaa:%éxﬁcsinda?}éért?g ?ﬁlgﬁ,?gelglla %ﬁ IS st
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dielectric layer 20A and gate electrode layer 20B on substrate 10. A charge storage electrode layer

21A and gate electrode layer 21B are then formed. Intergate dielectric layer 22 is then formed on
the floating gate electrode layer 21A and can comprise silicon oxide, silicon nitride, or a

20 conventional stacked silicon dioxide/silicon nitride/silicon dioxide (ON O) structure. Control gate
electrode layer 23 is then deposited followed by deposition of ARC layer 24A and 24B typically at a
thickness of about 200 to about 350 . The tunnel dielectric layer and gate dielectric layers 20A
and 20B can comprise, for example, silicon oxide, while the gate electrode layers 21A, 21B and 23
can comprise doped polycrystalline silicon. The ARC layer can comprise any material

25 conventionally employed as an ARC, e.g., silicon oxynitride. The first photoresist layer P1 is then
deposited and the first photoresist mask M1 formed on the gate stack in the core. "

Adverting to Fig. 2, the gate electrode stack in the core is patterned, as by anisotropic
etching, to form a stacked gate electrode structure comprising tunnel dielectric 30, charge storage
electrode 31, intergate dielectric 32, control gate electrode 33, and ARC 34. The first layer of

30 photoresist material P1 and first photoresist mask M1 are then stripped, which constitutes the first
exposure of ARC 24B in the periphery to photoresist stripping.

As illustrated in Fig. 2, a second layer of photoresist material P2 is then deposited and a
second photoresist mask M2 formed in the periphery overlying the gate electrode stack. The gate
electrode stack in the periphery is then patterned, as by anisotropic etching, as schematically

35 illustrated in Fig. 3, to form a gate electrode structure comprising gate dielectric layer 40, gate
electrode 41 and ARC 42. The second photoresist mask M2 and second layer photoresist material
P2 are then sfrippcd.
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source/drain implants after the core implants, spacer formation in the periphery and periphery
source/drain implantations.
As illustrated in Figs. 1-4, the gate electrode structure in the periphery is etched after
removing the first layer of photoresist material and first photoresist mask M1 to minimize loss of
ARC 42 in the periphery, thereby improving the dimensional accuracy of the patterned gate
20 electrode structure. Conventional practices are more attentive to the requirements of the core
memory cell region as it requires greater processing. Accordingly, conventional practices are
traditionally focused upon completing processing the core memory cell region prior to addressing
the requirements of the peripheral circuitry region. However, the numerous photoresist stripping
steps, .g., typically about three, prior to patterning the gate electrode structure in the peripheral

25 . circuitry region results in a loss of ARC, thereby resulting in a loss of accuracy in critical
dimensions of the features in the peripheral circuitry region, notably the gate electrode structure.
This problem becomes particularly acute as feature sizes plunge into the deep submicron range.
The present invention comprises a strategic sequence of manipulative steps wherein the gate
electrode structure is etched in the peripheral circuitry region after the first photo resist stripping,

30 thereby minimizing ARC loss and, hence, improving the accuracy of the etched features in the
peripheral circuitry region.

In the previous description, numerous specific details are set forth, in order to provide a
better understanding of the present invention. However, the present invention can be implemented
without resorting to the details specifically set forth. In other instances, conventional processing

35 materials and techniques have not been described in detail in order not to unnecessarily obscure the

present invention.
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an anti-reflective coating (ARC) (24a);
(b) forming a second gate electrode stack (20, 21, 24) in the peripheral
circuitry region, the second gate electrode stack comprising:
15 a dielectric layer (20b);
a gate electrode layer (21b); and
an ARC (24b),

()  depositing a first layer of photoresist material (P1) over the ;:«ore
memory cell and peripheral circuitry regions;

20 (d forming a first patterned photoresist mask (M1) on the first gate
electrode stack;

(e)  etching the first gate electrode stack, while the second gate electrode
stack is masked by the first layer of unpatterned photoresist material, to form at least
one stacked gate electrode structure comprising, sequentially:

25 ' a tunnel dielectric (30);
a charge storage electrode (31);
an intergate dielectric (32);
a control gate electrode (33); and
an ARC (34);
30 €3] removing the first photoresist mask (M1) from the core memory cell
- region and the first layer of photoresist material (P1) from the peripheral

circuitry region;
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Q?Q " 761003 ()] etching the second gate electrode stack while the core memory cell
region is masked by the second layer of unpatterned photoresist material, to form a
second gate electrode structure comprising, sequentially:

- a gate dielectric (40);
gate electrode (41); and

10 an ARC (42);
G) removing the second photoresist mask (M2) from the peripheral
circuitry region and the second layer of photoresist material (P2) from the core

memory cell region; and

k) implanting impurities to form source/drain regions (43) in the core
15 memory cell region.

2. A method according to claim 1, further comprising performing step (k) by:
(k1) depositing a third layer of photoresist material (P3) over the core memary
cell and peripheral circuitry regions; _
20 (k2) forming a third photoresist (M3) mask over the core memory cell region; -
and
(k3) implanting the impurities, employing the third photoresist mask, to form
shallow source/drain extension implants (43) associated with each stacked gate
electrode structure,
25
3 A method according to claim 2 in which step (k) further comprises: '
(k4) removing the third mask from the core memory cell region;
(k5) forming a fourth mask (M4) over the core memory cell region;
(k6) implanting impurities, employing the fourth mask, to form moderate or
30 ‘heavily doped source/drain implants (44) associated with each stacked gate electrode

structure;

(k7) removing the fourth mask; and
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5. A method according to claim 4, where the first impurity comprises arsenic and
the second impurity comprises phosphorus.

10 6. A method according to claim 3, wherein: _
(k4) comprises removing the third layer of photoresist material from the
peripheral circuitry region; and .
(k7) comprises removing the fourth layer of photoresist material from the
peripheral circuitry region.
15
7. A method according to claim 1, wherein the:

gate electrode, charge storage electrode and control gate electrode comprise
doped polycrystalline silicon,
gate dielectric comprises silicon dioxide; and
20 intergate dielectric comprises a stack of sequential layers of silicon dioxide,

silicon nitride and silicon dioxide,

8. A method according to claim 1, wherein the ARC compnses silicon
oxynitride. '
25
9. A method according to claim 1, wherein the:
charge storage electrode comprises doped polycrystalline silicon; and
gate dielectric and intergate dielectric comprise silicon dioxide.
30
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