| NTEGRATED CI RCU T W TH PROTECTED | MPLANTATI ON PROFI LES AND METHOD FOR THE
FORVATI ON THEREOF TECHNI CAL FI ELD The present invention relates generally
to sem conductor integrated circuit devices 5 and nmethods for the
production thereof, and nore particularly to nethods and devices for
protecting fromthermal degradation. BACKGROUND ART As sem conduct or
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Such heat treatments, which often follow those implantations, may cause excessive further

diffusion of the implantation materials. This will unfavorably affect their distribution,
15 harming desired physical features such as retrograde wells or very sharp channel implantation
pfoﬁles. This can lead to various problems such as fluctuations in threshold voltage,
increases in junction capacitance, deterioration of carrier mobility on the surface of a
substrate, and so forth, causing degraded operational performance.
Various technologies are known for controlling implantations and subsequent heat
20  diffusions, but they typically involve multiple mask, implantation, and heat steps. These
must be coordinated so that subsequent heat steps do not harm earlier implantation profiles by
causing undue additional movement of prior implantation materials. For example, when such
a subsequent heat treatment is conducted rapidly (e.g., on the order of minutes), the portions
of the semiconductor wafer nearer the top and bottom surfaces are heated more than those in
25  between, making it difficult to maintain implantation profiles that were created earlier. Such
problems are increasingly difficult to manage as circuit features on the semiconductor
become increasingly smaller.
For example, product development efforts in electrically erasable programmable read

only memory (“EEPROM”) device technology have focused on increasing the programming
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speed, | owering programm ng and readi ng vol tages, increasing data retention
time, reducing cell erasure tinmes, and reducing cell dinensions. In this
regard, one inportant dielectric material for the fabrication of the
EEPROM devices is the so-called "ONO' structure. That s, the production
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needed to make the ONO structures. This high heat can cause undesirable distortion of prior
structures already formed on the semiconductor substrate die, such as channel and well
implantation profiles. In this regard, it should be noted that channel and well implantations
into the underlying substrate are ordinarily done before formation of other layers on top of
25 the substrate, such as the ONO layer. However, as indicated, the ONO formation is a high-
temperature process that unfortunately can considerably change the profiles of such prior
channel and well implantations.
Such well implantation profiles provide important operational benefits. One example
relates 1o exposure to radiation, which can cause a memory cell to lose its data. For example,
30 in a memory-type integrated circuit, a so-called “soft error” may arise in which information
that is stored in the integrated circuit is accidentally lost. A typical cause of such a soft error
is radiation (e.g., cosmic rays; x-rays; alpha, beta, and/or gamma radiation) passing through

the circuit. One means for solving this problem is to use an implantation profile such as a
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that is stored in the integrated circuit is accidentally lost. A typical
cause of such a soft error is radiation (e.g., cosmc rays; Xx-rays; alpha,
beta, and/or gamma radi ation) passing through the circuit. One neans for
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20  necessary. Retrograde wells require less space between the edges of the well and device
active areas than the space required by diffusion wells. Retrograde wells are therefore
desirable for high-density applications.
In certain applications, it makes sense to use both well types (conventional and
retrograde) on a single integrated circuit. For example, in flash memory applications, which
25  contain a low voltage peripheral circuit portion and a high voltage circuit portion, it is
desirable to have the low voltage peripheral circuit portion formed in retrograde wells and the
high voltage circuit portion formed in conventional diffusion wells.
In all such cases, unfortunately, subsequent high-temperature operations (such as
ONO formation) can lead to distortion of these well configurations and profiles. This is
30  especially true when high-temperature treatments are conducted, since this can cause further
diffusion (spreading) of the dopants beyond the boundaries where they are supposed to

remain.
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hi gh voltage circuit portion formed in conventional diffusion wells. In all
such cases, unfortunately, subsequent high-tenperature operations (such as
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15 of those mentioned above. The advantages will become apparent to those skilled in the art

from a reading of the following detailed description when taken with reference to the

accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a cross-sectional view of a portion of a silicon wafer in the first stages of
20  processing to fabricate an integrated circuit device;
FIG. 2 is the structure of FIG. 1 following etching of the layers and formation of
trenches on the semiconductor substrate;
FIG. 3 is the structure of FIG. 2 after filling the trenches with a trench fill;
FIG. 4 is the structure of FIG. 3 following removal of the nitride hardmask, formation
25  of an array area photoresist mask, and well and threshold implantation in the periphery area;
FIG. 5 is the structure of FIG. 4 following removal of the array area photoresist mask,
formation of a periphery area photoresist mask, and well and threshold implantation in the
array area;
FIG. 6 is the structure of FIG. 5 following removal of the periphery area photoresist

30  mask, and showing channel implantation in the array and periphery areas;



FIG 4 is the structure of FIG 3 following renoval of the nitride
hardmask, formation 25 of an array area photoresist mask, and well and
threshold inplantation in the periphery area; FIG 5 is the structure of
FIG 4 follow ng renoval of the array area photoresist mask, formation of a
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p-type rate. Inside the n- exanp e cou € source
and dr afeatupss become ever smaller and smaller, this need becomes increasingly critical. For

example, it is often necessary or desirable to fabricate both n-type and p-type devices on a

single substrate. In order to fabricate both types of devices in a single substrate, typically a

20  large area of a substrate of one type is doped to the other type in a large well. An example

would be an n-well (a well formed of n-type material) in an integrated circuit being fabricated

on a p-type substrate. Inside the n-well, for example could be a p-type source and drain on

either side of a gate stack. The gate stack could be formed of a gate dielectric, a gate

electrode, and an insulating cap. Together, the gate stack and the source and drain then form

25 ap-type field-effect transistor. Field oxide regions would isolate the transistor from other

devices on the substrate. Preservation of these implantation profiles is therefore clearly
necessary.

Many integrated circuits rely on an oxide-nitride-oxide (“ONO”) layer formation.

ONO formation is a high-temperature process that can change prior implantation impurity

30  profiles significantly. The present invention teaches a method for protecting such

implantation profiles from thermal degradation during ONO layer formation.
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the nitride hardmask 108, the layer of polysilicon 106, the ONO dielectric layer 104, and the

20  semiconductor substrate 102. The etching has formed shallow trench isolation (“STI”)
trenches 200.

Referring now to FIG. 3, therein is shown the structure of FIG. 2 after the STI
trenches 200 have been filled with a trench fill 300, such as an oxide deposit (e.g., high-
density plasma or Os-tetracthylorthosilicate (“TEOS™), thermal TEOS). The trench fill 300

25  has been polished, such as by chemical-mechanical planarization (“CMP”), to get a flat
surface. Then, the usual dilute hydrofluoric acid (“DHF") dip has been used to form divots or
small gaps 302 resulting from accumulation of DHF at the edge of the hydrophobic silicon.

Referring now to FIG. 4, therein is shown the structure of FIG. 3 following removal
of the nitride hardmask 108. In addition, an array area photoresist mask 400 has been

30  patterned and formed over the array area 112, and the polysilicon 106 in the periphery area
114, not protected by the array area photoresist mask 400, has been removed by etching.
Similarly, the ONO dielectric layer 104 in the periphery area 114 has been removed by a wet

etch. The arrows 402 indicate well and threshold implantation that are then performed in the
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400, has been renoved by etching. Simlarly, ctric layer 104
in the P oyptdhe vaniaw implantedslapers in thenpariphetyyarga é4. Thiecrowkh®02ail lustvate 402

i ndi cat | | d, t,hr.eshol. d. i npl ant at i t hat, are. t hen. perforned i e 6
vort el ARdiR! St By B8t BBk "Ply Bk 15 IR S L BT Gergheld o
mask 40Bapldiigtion fopienbedipherysared P14 BXREREE by IRUd:Fhveady icak). ChiSweN 95§SS
flow steps for. n-wel| ﬁ-wel |, and threshold adjustnent inplantations and

cor r esp&Fsheld implantasiondllestiated tethe epromg e khusofornEimplantatien wigioris é)ese!:ﬁﬂ:m t hE
stryget : | : of .t [ ar phat gr.esi st mas
300" Enct'F SOttt Wafet B0 Bk if R Rlon b abalfec UL Y R GOk AR E

vari ousl@npl anted | ayers in the periphery area 114. The arrows 502

illustrate | . and thr old inplantation in the array area 112 simlar
Lo the wel | SHEng st B B0 Soshaiibds FvE Gie SERE oF Bifay § folomdn temoval

il lustr r ) Thel L .

I mpl antgf:t{ﬁg r?g ii’iﬁ)l?éggta?%trgl géﬁt&hréfégﬁogasT%eo%??%ééq glrhqn%at% %ﬁﬁ?%[r}? l'lirﬂP I%tatrl%%i ons
beneat hthaOis phdomNG idicoheattional thejen inlibd atray hreg 1dR fahd heoperiphaty dréa Lighs ect ed
by we ONO di (gl ectric layer 104. Referring nowto FIG 6, therein is shown
the st rftWE f FIG 5 following removal of the periphery area
phot or esi st R@EfekingQow TNEIGRIT, eeiR WsHdvintidt sBhenf@ME. 6l JmE 2hAlibRFor t hat
is perforned in conventional fashion in the array area 112 and the "
per i phetspmple &f 2 pate digectnis layeprdhandaa eontrRd fzaterliyey 7AdvastappreipBateysuchheimi n i s

shown ttlﬂg péltllg%% Yfel quﬂl a'glil%str%te%f tﬁr{ irftgrliar}r%lt' iii%pe’ctrllccod;‘ILD”) layer 704 (e.g., a poly

gap fill) has then been formed over the various layers on the semiconductor substrate 102.

20 Electrical contacts 706 in the array area 112 and electrical contacts 708 in the periphery area
114 are also shown, formed in conventional mamner through the ILD layer 704 to connect to
the various devices therebeneath, such as to the polysilicon 106 and to the control gate layer
702.

In a typical process (not shown) for forming these electrical contacts, suitable etch

25  stop, dielectric, and photoresist layers are formed in conventional fashion over the
semiconductor substrate 102 and the various layers thereon. The photoresist is
photolithographically processed to form a pattern of contact openings. An anisotropic etch is
used to form contact openings in the ILD layer 704. The contact openings for the electrical
contacts 706 and 708 stop at the polysilicon 106 and the control gate layer 702, respectively.

30 The photoresist is then stripped and a conductive material, such as tungsten, is deposited over
the ILD layer 704 and fills the contact openings to form so-called "self-aligned” conductive

contacts. The substrate is then subjected to a CMP process, which removes the conductive



exanple, of a gate dielectric layer 700 and a control gate |layer 702, as
appropriate, such as in the periphery area 114 as illustrated. An
interlayer dielectric ("ILD") layer 704 (e.g., a poly gap fill) has then
been fornmed over the various |ayers on the sem conductor substrate 102. 20

El nd el 708
inChe BaeratRgE iR el HACc@hBtafiReoto R PrEioryERes BRACHS

t hr oughcdniteetd 108 dndy788 af Qtustrategonnect to the various devi ces therebeneat h,
such as to the polysilicon 106 and to the control gate layer 702. In a
typi cal pr oc]é%f?r{ﬂrﬂo‘%‘)"é FORAY- Botheredn i shyve dloverkast of eane @chf@rcmtecéug tabl e

etch 25 t ﬁHEI i

convent | oﬁﬁrﬁ&% L?)gge%o%d’eﬂri tltl s@%g&gﬁc@%’fl gflefoff?f lg%d t ?}Q?‘ilous

| ayex s SO(EfoemanufEhmnpg(ahmmtega’&ﬂ cirsuit pihadtareiif hﬂgﬂrmhe oathltie pfe@@:ﬁsﬁ@dnb@ form
otropic etch is used.to form contact

a pattern f cont nj An anj s

openi ng&eiufies hep g@ ng@lwd?&la Seﬁﬁéo%ib'ﬁf"é&‘bsﬁiﬁ@n?ﬁﬁﬁ 808 ot forming alcdesst ons

cont aCté‘xﬁ@ﬁﬁﬁH@oﬁ@@ (ﬁél@(ﬁné‘tia}rel?eabe% Yisd lsén%@&n(ﬂlgﬁ)ras'ﬁgsﬁ" @ N T g@fi 6¢l aver
702, respectively. The photoresist 1s then strippe a”* donduct i've

mat er i aformingcih least Qn@ngmlwm,tlonsntdapl@ssttoad atsaaf the mwdﬂaubmysubsﬁ% banehtlii | | s
t he congact. .openi orm o-call ed "sel | i gned” conductive contacts.
The subtqu {dg IPQ dﬁ%’éﬁit ediglrdre e‘fﬂlb eo(ﬁwtﬁt%%gg@g Heththerof-enoves t he
conuct i ve Tinaiegfel aletAh 0y endni@uctiriagl A¥%8lod7RA pr (ﬁ&ifpingﬂbrﬂgtl&f)?%ﬁbso'ﬁo the
contacts, such as the electrical contacts 70 and 708 as il lustrated.

Ref er r i g Wegrgdatiog duging ONP digleqtric bbmw@naatﬂorbwpctfmed(ﬁs fallorws:hod f or
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Formati on. The erraseieBghidt LT Rort i B GRoitarde e ™
structure in ad6disinaed tietdont Mhepayes enpolysiiest l(ﬁmaﬂcmal:biﬁiﬁ&e Bardhfbk 802 of
providing a sem c a step 804 of formng at | east one

nduct or substrate
oxi de-nitri de- 8% gﬁé‘ﬂ&& Qe thei ONO dist ecgwolﬁéfelt Hé‘* saélmf«b@mmpp@ﬁe supstdQie; and
a sf{ep 806 of QEJrH&{;anPforln% Sk tﬂé“ﬁné)ﬂﬁrleﬁﬁtlé e he }Eﬁg}%&;'aﬁ&sgf gea of

t he sem conduc or substrate eneat oxi ect P c
| ayer subsequenﬂnd@harﬂmﬂlolomt(iFﬁa bHhereof. 10 In greater detail, a
manuf act uri thodt ote | ant at.i profil s from ther
degr adat i onr% &?‘ﬁé“% ﬁbfg é‘i‘)@F °§ Hicon lp tb%ﬂl‘é(?rﬁié‘ﬂe‘é’éc iamer ows:
1. The semi condostsg tﬁélbeiﬁle@ﬁcﬁwﬂ&%ubsﬁram dﬁﬁbh&%&ﬂ@ﬁﬁ%@d@%& pf‘ot% by
dielectric layer 104 is formed thereon. The layer of polysilicon 106 and
the nitride hathtneesposid@mask 110 to form the STI trenches 200. The composite mask 110
20 is then removed. (FIG. 2)
3. The STI trenches 200 are filled with the trench fill 300 and the trench fill 300

receives a CMP polish to get a flat surface. (FIG. 3)

4. The nitride hardmask 108 is removed and the array area photoresist mask 400 is
formed over the several layers in the array area 112. The polysilicon in the
25 periphery area 114 is removed by etching, and the ONO dielectric in the periphery
area 114 is removed by a wet etch. The periphery area 114 then receives well and
threshold implantation, as illustrated by the arrows 402. (FIG. 4)
5. The array area photoresist mask 400 is then removed and the periphery area
photoresist mask 500 is formed over the various layers in the periphery area 114.
30 The array area 112 then receives well and threshold implantation, as illustrated by
the arrows 502. (FIG. 5)



are formed over the ONO dielectric layer 104, and the conposite mask 110 is
15 patterned and fornmed in the array area 112 and the periphery area 114
over the nitride hardmask 108. (FIG 1) 2. The nitride hardmask 108, the

| ayer of polysilicon 106, the ONO dielectric layer 104, and the

sem conduct o S 0 r hed in;t are not profected, b t he
conposite m@k%ﬁgob%@ﬁgggm%?%e&ﬁ%%@eﬁ%%gsg@%o%s & 01'8%36 taéldrrﬁgﬁ%fio 20
i s then renovedmplahatons))illGstralddebyb the bfroWe 6w, 200 fatredf dd hioidi® if RBe
trench fill 300 and the trench fill 300 receives a CMP polish to get a

flat surface. {RIQYSr8gions ovexsheseppendueiar spbssate 1028 (HG: éhroved and the array
area phot or esi I r e rs. | ray
roa 112, The popyRy diatuic 1l TRCaRY e LORONEL Tu HR Bl Brbgd

et chi ng, and t hpprobiiatdi eTaet il layert T8 fxeforpiedr yvar g ddrioussSlayesoyedhdy a
wet etch. The perjphery area 11 he eceives_wel |l and . threshold .

i npl ant ati on, awcgvﬁﬁ%ﬁﬁ@ara&?ﬁp%emﬁr%\ﬁiecwl CORPEES, ingludngihe eificspl ar ea
phot or esi st MagknidQ0 706 ahd' 908 ' LEBKRRI INSub BrePiE! ﬁg&rm%ecﬁe VM%{%\%S% 0

mask 500 is formed over the various layers in the periphery area 114.
The array ar eackgudt elnmanis cionaioneentineill mamer, tsheleahiol the polysitingal 0omd taghe

phot or ol ot naSkBot P4 Rl nblea: Jk dha el SrEhise Sbes pomBleied with
il lustrated by chinabfhiWhisha{y, stéfs nétq,h@@ﬂ)_ I@ppropriate in the various
regi ons over_the sem conductor fsgjtrjgstrate lgg. ?EI G 6) 7. The gate

di el ectric |lapay bepoolispenereh dhat dhn preseng inventienybas morouscadvantages, Brincifgl

appr oprj . beﬂyqr . 1s _for 0, h i-Qus | ayers on.the
sem con%ﬁ%lfgo}hggﬁﬁés{ﬂg ate Ofﬁl,zgzghr?lcri' ?{11% {eg:a{e%lgt ‘é’r/e?%rgi nglgir/l éiit:lggs,' i‘ﬁ%?d&?“ﬁbtﬁ e
el ect r i ingilantativis aates nd0 Gxpoudd 78 theartdgH-tipechtiiler 00N $idcesk Lihd aey fd@d to
the varij oLfs active, circuit elenents, i onventi onal manner, such as to

the pol TR reEens AEnas: heONe) déﬂ%ﬁlfig et Peng gHfusign 1§al s unaljesiedrbe. The
final SO RelbSrit %@r.cﬁg@, gjéeg;%omeg ot tHD; %]ﬁgtm&s%%otfdlﬁ}eﬁk&%nﬁ EPS

(not shown). (FIG 7) "It scovere at the present 1 nvention has
numer ouky Huvisigh-dgpaperatird QNG akocess. The invention thus provides for both well-formed

retrograde wells and sharp channel profiles. In addition, it can reduce the narrow width effect

by retaining more channel impurity in the channel region.
While the invention has been described in conjunction with a specific best mode, it is
20 to be understood that many alternatives, modifications, and variations will be apparent to
those skilled in the art in light of the aforegoing description. Accordingly, it is intended to
embrace all such alternatives, modifications, and variations which fall within the spirit and
scope of the included claims. All matters hither-to-fore set forth herein or shown in the

accompanying drawings are to be interpreted in an illustrative and non-limiting sense.

25



anong these is the ONO formation prior to the several inplantations. As a
result, the inplantations are not exposed to the hi gh-tenperature ONO
process and thus form inplantation regions beneath the ONO dielectric

| ayer having diffusion that is unaffected by 15 the ONO di el ectric |ayer.
Thus, the profiles of the inplantations are not altered or danaged by the

hi gh- t e RigBANMENTIONOChAGKEERIS: The i nvention thus provides for both

wel | -formed retrograde wells and sharp channel profiles. In addition, it
can reduce the napmmthed @ maphfagtiring by imtegratedicirguinsirectade poumeprisimgour i ty in

the channel re jdon. Wi | e d he i@)v?nti.on has been described in conjunction
with a specifPERER SHRYFRAULr FUOSTYE: + o he understood that many

al ternati vesforii@l &t Rt RS oxABGitYidEloRideOMiSleWiric! 1206 FRRR’ §B sehlcorldOBE
skilled in the art in light of the aforegoing description. Accordingly, it

is iSntended to evbpis@es adl such alternatives, nodifications, and

vari ations I f L thin,the.spirit an scope-of the included clains.
Al matter s%ﬁlﬁlgraﬂ %;1_5 %éee é%nt?enoorn tlpl{ohaet rleeaisﬁo erargzﬁg eis?lmicﬁaducé%rc%l Eﬁ’ﬁ/l ng
drawi ngs are to benesthehpogtiedittide-aride ldidledfialdyeesibichueatol thetdrinabos ense.
25 9 THE INVENTION CLAIMED IS: 5 1. A nethod for manufacturing an

i ntegrated circuithe gkidgatittide-oxidsiiielparipdayer.pr ovi di ng a seni conduct or
substrate; formng at | east one oxide-nitride-oxide dielectric |ayer above
t he seni condhct or Thesmpthod af elainah dvifearinthegmplantagiontis e ghanngbimmandatioon i nt o at
| east one area of the sem conductor substrate beneath the

oxi e- ni tri di- oxi Tee diathaelc of ictaithal evheseib sthe uemplartaiionhis 4 oveliatind threshold he
oxi de-ni t rl%ﬁ& oxide dielectric layer. 2. The nmethod of claimI| wherein the
i npl ant TRYHEHL 2 channel inplantation. 10 3. The nethod of claim | wherein

the inplantajion |s a Il .and threshold inplantation. 4. The method of
cl'aim 3 wherdin tFee WeMPd gh BlaHR SoURENA el Mok FesholdoimpkiatioRds msp o

array agegn afithyaRe" hDer Q¥ ' RS A
further conpr iygi ng form ﬁegﬁ%lﬁég he%@dr V(\)é,ﬁe tgeﬁgb%ﬁd%gg%% S;ﬁrrpl 1féle%taatzglltgi on gﬁt o]
t he ot heampisiighforamgagnodired well and threshold implantation into the other of the array and

15  periphery areas over the semiconductor substrate.

S. The method of claim 4 further comprising forming a channel implantation into

the array area and the periphery area.

6. A method for manufacturing an integrated circuit structure, comprising:
providing a semiconductor substrate;
20 forming an oxide-nitride-oxide dielectric layer on the semiconductor substrate;
forming a layer of polysilicon on the oxide-nitride-oxide dielectric layer;
forming a nitride hardmask layer on the layer of polysilicon;
patterning and forming a composite mask on the nitride hardmask;
etching the nitride hardmask, layer of polysilicon, oxide-nitride-oxide dielectric layer,
25 and semiconductor substrate to form shallow trench isolation trenches;
filling the shallow trench isolation trenches with an oxide gap fill;
polishing the oxide gap fill;
removing the nitride hardmask;
covering a periphery area over the semiconductor substrate with a photoresist mask;

30 and
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15 periphery areas over the sem conductor substrate. 5. The nethod of claim
4 further conprising formng a channel inplantation into the array area
and the periphery area. 6. A nethod for manufacturing an integrated circuit
structure, conprising: providing a sem conductor substrate; 20 form ng an

oxi de-ni tri desexi Lol ectyig | r. h em conduct or substyate;
formng a | ayar ogﬁp%@siﬁdcotﬁmg@?hé gl)eﬁlt&gxg% PYFa&P ol o &1 éé?vrei ¢ ayer
form ng a nitri desehdcahdnstor kabysertteoiftd e dedii@indattiop elibsiratel KRRathAE bRIdRL N9

k on the nitride hardmask; etching the nitride

and formng a conposjte . m

har dmask, |ayer gﬁtr}dﬁr%‘ﬁq &Eléﬁt,ﬂcé%ie&e- nitride-oxide dielectric layer, 25
and sem conductor_substrate to form shallow trench isolation trenches;
filling the &hal | B¢ methedtofi daimaé iferharreompmisingwiptinr tnthexdtepeofyeqeting the
pol isshi ng: j [ LN he nitride hardmask; covering a
per isgs)heé%g}lp g?%aa%c%véel%r g%% efgéér%n g%‘%[gu!c&%gtrrg%i%tgltar%}%m\?\flftﬁn%ﬂphot oresi st nask;

30 and 10 pecdvering thg anal lareandet the esmizbadidig sabétadd @ith Q\WRbtoAEEIAMAY; ar ea
above the sem conductoy substrate into the sem conductor substrate beneath
the oxi de- niEPOVHE-! we@s@p@m 84 theconidgpitrideroxige dielgsttitoin the petihery @rdaur t her
conprising, priorgdqo the step of covering the 5 periphery area over the
sem conduct or substrate with a photoresist mask: 10 covering the array area
over the senperfonging ovellswbdt thatsholdi imphnplioh ovesi tHe pesiliery r@6®Vinkg thdhre
pol%si licon and the.oxide-nitrjde-oxide dielectric in the periphery area;
andper f or mi ng weTPHSYUSIAT HOKB#E i npl antation over the periphery area into
the sem conduct O—f substrate. 8. The nethod of claim?7 further conprising
formng a ctannel Mienpedivdaeh gaim Jy Bithen somprisipe fpeaing red chanach snplppistign ar ea

I NtO T NEvep BN AR IHGLRN (RUPSIpheh Sl MRl PRE &R Bnductor substrate therebeneath.
9. The method of claim 8 further comprising:
forming a gate dielectric layer over at least portions of the periphery area;
15 . forming at least one control gate layer over at least portions of the gate dielectric
layer; and
forming an interlayer dielectric layer over at least portions of the array area and the

periphery area.

10.  The method of claim 9 further comprising forming at least one electrical
20 contact through the interlayer dielectric layer to at least one portion of the control gate layer
therebeneath, and at least one electrical contact through the interlayer dielectric layer to at

least one portion of the polysilicon therebeneath.

11.  Anintegrated circuit structure, comprising:

a semiconductor substrate;

25 at least one oxide-nitride-oxide dielectric layer above the semiconductor substrate;

and

at least one implantation region in at least one area of the semiconductor substrate
beneath the oxide-nitride-oxide dielectric layer having diffusion unaffected by

the oxide-nitride-oxide dielectric layer.

30 12. The integrated circuit structure of claim 11 wherein the implantation is a

channel implantation.
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9. The nethod of claim8 further conprising: formng a gate dielectric

| ayer over at |east portions of the periphery area; 15 formng at | east one
control gate layer over at |east portions of the gate dielectric |ayer;
and formng an interlayer dielectric |layer over at |east portions of the

array area a4l th i r . t.hod .of. cl aiim.9.further
conpri si ng fic;grj'n‘i ngh%pﬁ{%%g% c%%‘g{ e ecgfr gio(fzgifmgg ‘&c%?lg&e Fﬁ?%?}@fﬁm} ke well
i nt er | ayetthebishdlddmplantatiager to at | east one portion of the control gate

| ayer therebeneath, and at |east one electrical contact through the

interlayer di£l ecThé entb@¥Rl diRulstrub@ASbf OREN PIB’ WwheRiPihe! R8I ROk Ygieshdi@N
t herebeneath. /11, An integrated circuit structure, conprising- a

sem condRleBrtion sinftarane obantamagaaea ghd o pedpheny tardad everx theesetiednsluctor c
layey aQgugadt %d%ﬁﬁhé‘r%%ﬂ#ag%ﬁrg faﬁ{ftgxglt el Gnd %%%‘?félr ilmg)g%iz%t%gte:%tlo qgée at@%}? fit)1tl tﬁ% e

regi on 1n at 1east one a e semcCo r
oxi de- narrayi atel-pexiptey dreak eeérrthe sdnaiyenduty istigstdtef f usi on unaf fected by the

oxi de-nitride-oxide dielectric layer. 30 12. The integrated circuit

structure of 151 ai Thd Intebrated EirduiestritRlrandfatlaPR 14S figthef %ﬂ@ﬁlsin%”a?lcﬁmi on.
11 13. The integrated circuit structure of claim1l wherein the

i mpl ant BeRlapiation friped nto tedqrray eresteof dhe pesiphatyareéson. 14. The i nt egr at ed
circuit structure of claim 13 wherein the well and threshold inplantation
is into one b anAaintggratedeircainsirectyer ¢quipgrsingar ea over the semiconductor 5

substrate, apd further conprising another well and threshold inplantation
i nt got the ot h%?el%LFo?cﬁlg{orS&%{eiﬁag}geaﬁWé@eaaﬁ“gé'spew P& seni conduct or
substrate. 1 odilenitiieokmatQkkl&iic [—HTyEr foirfbg bHtee Akaychrah Bh ik dettibdiRfuctor
conprising a channel inplantation fornmed into the ‘array area and the

peri phery area. 18bsiagie; nt egrated circuit structure, conprising: 10 a
sem conduct og la%@ﬁﬂo%sﬁi&ﬂ%ﬂﬁ’eda& fAt E&fﬁe%t%%e%%jdeadi (eacgt{'l@ E]a(%y; area,
the layer of polysilicon, oxide-nitride-oxide dielectric layer, and semiconductor
15 substrate being etched to form shallow trench isolation trenches;
a polished oxide gap fill filling the shallow trench isolation trenches; and
a well and threshold implantation region in the semiconductor substrate beneath the
oxide-nitride-oxide dielectric layer over the array area, the well and threshold

implantation having diffusion unaffected by the oxide-nitride-oxide dielectric

20 layer.

17.  The integrated circuit structure of claim 16 further comprising a well and

threshold implantation into the semiconductor substrate in the periphery area.

18.  The integrated circuit structure of claim 17 further comprising a channel
implantation over the array area and the periphery area into the semiconductor substrate

25  therebeneath.

19.  The integrated circuit structure of claim 18 further comprising:

a gate dielectric layer over at least portions of the periphery area;

at least one control gate layer over at least portions of the gate dielectric layer; and

an interlayer dielectric layer over at least portions of the array area and the periphery

30 arca.
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an oxide-nitride-oxide dielectric |layer fornmed on the array area on the

sem conductor substrate; a |ayer of polysilicon forned on the

oxi de-nitride-oxide dielectric |layer; the |layer of polysilicon,

oxi de-nitride-oxide dielectric layer, and sem conductor 15 substrate being
etched to fojgn s L i fill
filling the shmlﬁﬂﬁgg%%ﬁﬁglso g%ﬁgﬁh&?gﬁcﬁﬂﬁhﬁﬁﬁgﬂmpgb#§989%%%%%%g%ﬁ?d

i npl ant dt¢toeal rcogiacnthroughtthe deelaendistdcoic mybrstoratesbemepsrfion o€ the control
oxide-nitr l ectric |layer over the ar rea, the well and

hr eenoRti IRpAMERFS At IEa P (iR NP P e BB Rerlayer diclecinic

oxi de- N éritdar ;eégt%e gbﬁ o%tfmecpo@s@héo%fﬁérebé%a The integrated circuit
structure of claim 16 further ‘conprising a we [ and threshold inplantation
intd the sem conductor substrate in the periphery area. 18. The integrated
circuit structure of claim117 further conprising a channel inplantation
over the array area and the periphery area into the sem conductor substrate
25 therebeneath. 30 19. The integrated circuit structure of claim 18
further conprising: a gate dielectric |ayer over at |east portions of the
peri phery area; at |east one control gate |ayer over at |east portions of
the gate dielectric layer; and an interlayer dielectric |ayer over at |east
portions of the array area and the periphery area. 12 20. The integrated
circuit structure of claim19 further conprising at |east one electrical
contact through the interlayer dielectric |layer to at | east one portion of
the control gate |ayer therebeneath, and at |east one electrical contact
through the interlayer dielectric layer to at |east one portion of the

pol ysilicon therebeneath. 5 13
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