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[ equir e%lpf&(;dris f o%ﬁlﬁgm 6qua§d§$ gfes F&Q?JAH Qldv@mgglpg{?%4glf9 %%? {tﬂﬁgt/ i’){ 81?

oxi de, “?Wgwﬁﬁﬁéﬁgg‘§@&U@M€@mﬁﬂﬁ§mﬁ6@r%Uﬁ%%ﬁﬁ?ﬂ%P?Wmcontr|bute to the

t her mal bud@btpartﬁllﬂd chbglimene kdisabked Atove drsSillusaiie Mg ds 1o [nv@ﬂ&ﬂniyadﬁ%{oﬁlﬁ&f an@Xi de.
Mor eov [ ' estlich 4th fornail n of oxi de
| ayer Sfr%cglce% 18?%?&%21?%38%%&819 erg%lgpg%}lt ose lhltled in ?he 5&1’8? &eng .
cheni cBMpgpliFete FosPETRIn t‘B"ePIHWFSq%@é S?tofPrfh g@t/@w é¢ e@foml@ ldeap(hﬁi:rtnt order.5 | n
Fi gur eFthérhekend Bmit@gs Gicafterdtd XA Of castabhidR o HaRa InSkRsh WS bRindNe gat e
. Zgi(ﬂl:) gg;‘sde@&fégd Bitgenclangsr lgﬁ)gva s a&herg%re ev1d{1 qq}la?ﬁlggaelg %l!%.? &b%ﬁrﬁs (Iihléciolts'lisjllt, aré%\;ellr\lla?z be

t hi cknd€seé<r tppdifiedrayd Glil fYcB rvagafionsnase Gﬂmsmélwthm the sagpel i@l spirit dDttheeinvgngiort. i ons
of t heA&Mdbgly i Bét&tiaN sodkite@in@hs kdd forthrindhy i HIBY. be conpl eted by state of
the art processing, wherein reference 10 relates to polysilicon |ayers,
reference 11 relates to a self-aligned netal silicide and reference 12

rel ates to oxide spacers. 10 In conclusion, a nethod of formng | ayers of
oxi de of different thickness on the surface of a substrate is disclosed,
whi ch shows the foll ow ng advantages with respect to prior art nethods: (1)
a limted nunber of masking steps is required; (2) very thin oxide |ayers,
wi thin the range of sone tenths of a nanoneter (nm can be forned; (3) the
t hi ckness differences can be kept within the range of sonme tenths of a
nanoneter (Dm; (4) no high tenperature thernmal oxidations are required,
and (5) the process flowis conpliant with the many 15 sophisticated

chem cal vapor deposition techniques for gate dielectric deposition. The
particul ar enbodi ments di scl osed above are illustrative only, as the
invention may be nodified and practiced in different but equival ent
manners apparent to those skilled in the art having the benefit of the

t eachi ngs herein.. For exanple, the process steps set forth above may be
performed in a different order. Furthernore, no limtations are intended
to the details of construction or design herein shown, other than, as 20
described in the clains below. It is therefore evident that the particul ar
enbodi ments di scl osed above may be altered or nodified and all such
variations are considered within the scope and spirit of the invention.
Accordingly, the protection sought herein is as set forth in the clains

bel ow. -10 WD 03/073491 PCT/ US02/ 40807 CLAI M5

-10-



1. Anethod of formng at |east one first layer 7 of nitrided oxide of a
first, predefined thickness on at |east one first portion of the surface
of a subswpasm7iyyand at | east one second | ayer 9 of nitri e€a/um/dsopf a

second, predefined, different thickrfdsdMsn at | east one second portion of

the surface 0f t h@m&hﬁﬂ&fﬂfcﬁhiﬂg at, 1east5n@ﬂt@ﬂ§}ie§1-’ BhitrifidAroRAd 6 2ot/ ﬁ@%ﬁne@ﬂ&kﬁe@s@ tial

| ayer 5 of, n tr|d d _oxi of .an . ni.t i SS exc edi ba the first
and  sSeand éporn% B S ﬁm glaesd agirs a?e Zéngsg fé%sﬁ%ne feP ayﬁﬁggfo%tgaegé’élgﬁﬁga
por t i orecod, tPFFéefglaff fch@eeenbfhloﬂﬂhﬁes o ghiepst ne secondt partinmi ofgthe Bafagenptt thelsullseyed, 5 of

g tri degh@xinge on the at | east one first portion of the surface of the

substrate 0Otothe res [ efined thickness; and thinnjing
The i nit i al TR BRGHRIRE artd ogpiriEl ol an el bEigesS SHrecigi aRa =Bt eon of
t he surface of t hecondprbdsfimed tthickhays orhat lqaes)peeﬁfsu ané pnessecmmbrnanoédefsurt’aedqf the

di fferent thickngggwads A method as claimed in claim1, wherein thinning
the initial |ayer 5 of trided oxide on the at_ 15 Ieast one first and one
second por t T3S fthetipfal é"é’ﬁrfs SEuitrided oxide onthipddsasiore iy pprtionsl Se syraedqf g subsiErteat
leeast one first potttesactoE, fitshigedsfimell aivknead; aidne substrate 1 and wet etching

t he uncover L Ll t e | t

second port ?}gxhnm(% ftﬁg il%ltfgi la l}l ?g%é n%*dgj )gdesc{ﬂlbtgq[ %al.é%)e& oqg segg' TPHSIQI? of tlh% %ur%ace Or}ﬁ%eas ¢
one second por ti GHPSEFC P Hie resrepivacecorst PW?F@“%‘U‘B@W“&?‘@“TSSand vvet etching the
uncovered, 20 initial Iayer 5 of nitrided oxide on the at |east one first

portion of he suyrf bs te. .3..A ne | ai m 2,
wherein t hetzl niti a?lgﬁ%as Clalge olflcnl Ir| ?}er?jm(t)h%}n the mltla?gy ? ﬁlé% dfrpecixﬁila on g‘ﬁ at
&moni Lﬂ*ﬁtﬁ@rf@%P@é’nm“e%tndP@TIW&f/thFlglrfacemf@ﬁ@bmq@dommm ng rate. 25 4. A nethod

as cl ai med inaskidgahdat Joast WG PortloR 6 ihé) L‘Jrﬂa@l of k}ﬁ)é@JstraSe P ohdl N ei@ling B8R0 RRE,
first portion is fine

initial layer on “f"f\{u\i aé?rts g’&é‘flgc?ﬁ@e gfbg%ﬁhfa%{}?% ? ﬁ’oét’o\‘)\é th%s(“f:f?féaptg%ﬁﬂpﬁtrﬁt& a

second, predefinedd different tine. 5. A nethod as clained in claimd4,

wher ei n t he plaiide i@ at Tt GleNESK IQSPHOB BEmd QithdeAF thla A¥&Hated 04 wale{cﬁlhgﬁguncg’@reg)“ de
%éceeds the first .an predefi ned thickness by about 10-50%

thod of formi ndM% E‘Veéggfmtﬂ?l?g o¥ifl¢ Qythq a5 logst ong firstortign O’Eﬂie syrfgop P@}t‘e S“??F@?J ef i ned

t hi ckness on at least one first portion of the surface of a substrate 1

and at | east; one ,se6pAds LANES gend, rent
t hi ckness ors; at IAeast osné seé%ﬂ%lm%é{?%?eg{r)\tﬁ%ﬂmﬁl 6Ie surf gﬂ%@%{,de@ﬁ% etc}%lslHl

conpr i &1 HyronsE Pgxifg Mituethayngapredefed qiehing iy | ayer 5 of nitrided oxide of an
initial thickness exceeding both the first and second predefined thickness

sk at | east 4one fA &éﬂodaag glalglg(? m%ﬁlﬁﬂ)gqmglg{n the Olﬁlitlgflay%on tHJ i 2%§ I’? { ﬁxtsthp%{tio? is

substrate; thin the 1ni oxi d

one fi Mekeishest i‘lir%agfsf tpfféef’él‘iiirtfl%?@éd&e initind layey 198 thepf Isast qnegsgropd pqrtiogtis wet ctched

i nt er madingt eecbrdd] gkdarss, difewertiniehan t he respective, first predefined

t hi ckness; -11 WD 03/073491 PCT/ US02/ 40807 thinning the initial layer 5 of
nitrided oxide on the at | east one second portion of the surface of the
substrate 15to a“seddds clrippdinrplaih 4t véereh; teskinitia shickngss eff thaninitiplrlpiey § plenitfifleds t
3ont er meglicdkeredstiieTid BfiSecomt Ped-@a@hickRamy b losspect i ve, second predefi ned

t hi ckness; and adding a |l ayer of oxide to the at |east two | ayers of
nitrided oxide so as to obtain at |east two |ayers of 5 oxide of
predefi ned, odi f f érmeathodioffornkingent fpast Fne st fryeriod dxidesof @ Ifisst, pedefingdl thitlmpsnoBat lssbter ei n
the i nide Mt phitib€ kNS surte of DubktRietl Al of BYESne Qbcofll lE)re.f geflide of a second, predefined,
different thickness on at least one second portion of the surface of the substrate, comprising:

35 forming at least one initial layer 5 of nitrided oxide of an initial thickness exceeding both the first and

second predefined thickness on at least one first and one second portion of the surface of the

substrate;

thinning the initial layer 5 of nitrided oxide on the at least one first portion of the surface of the substrate

1 to a first, intermediate thickness lower than the respective, first predefined thickness;

-11-



oxi de exceeds the first and second predefined thickness by about 10-50% 10
S. Anethod of formng at |east one first |ayer of oxide of a first,

pr edef i neaotodiocdpess on at | east one first portion of t hecaurshaemodf a
substrate 1 thippedhe jndigkleyeppef sirideh exideagpcthe #fleagixing aecerfd nertie ebihel surfapecefdlid ned,
di fferent thicknesseaniad a keoaa} m@%di&t@@lﬁékdes@@ﬂﬁ%ﬂe& Hrofifthd f€: itbtink AL thRknekNe

substrate 1, comyp st one layer of oxide in a
ni t rogen- cont ai ni n%%a Qhanghﬁmpecwe econ ijf'ined ?" easgt one initial layer 5

of nitrided 28diperelaxst obexide m the gf|leagt Fﬁ‘IVQ:hYPESs@ nigide@ exidersg abtotobtain laeledsi twg fayerm off

second 15 predefdkiaesr grdabmkd) @8rere@ickhesd. €ast one first and one second
portion of the surface of the substrate 1; renoving the |ayer 5 of

nitrided oxide fromthe at |east one first portion of the surface of the
substrate t7ar getAethethak astchugnet hin plaimay evhereif ttgxinidd ;thitkhésn pf thginftialelayen bf niwibed ayer

5 of nigkint dedaxd £ a%eéon@pr%eﬁﬂeﬁﬁﬁtime@ﬂ% bR AshoPortion of the surface of

the 20 substrate 1 targeted for the thick layer of oxide to a thickness
| ower than the respective, predefined thickness; and thermal grow ng a
tayer of -0xi de onméthe odforhiegsticagnae firstriger Apgddosa fiss®, pesdefinpDthicknef of bt 1éae

surfac %né)grsttdgﬁtfo? %Pﬂ@ EJr eeof s QratS @8 gap{%i@!)r@ Eéo&& ﬁ%? Eﬁ &cﬂ-e) ok de%gn%1 predeﬁrgd jde of

pr edefi ne erent t ness. alned I n
wher ei HiERGFHES P lelasé?‘@rsecsndd’lomﬁ? plthecadrepofitgsulfsiai. eomprigiee: | east one first

portion of tikend diolvagat 8dst 618 Qay&tﬂii%ktﬂaina rﬂtrdgélf—@ﬂthlﬁidg ﬁtﬁibspﬁéﬂéasotalg ik foln@y8¥astOf
oxi de conprises maskin orti.on rface of

OA¢ it alglayelf ? ofa I{ﬂﬁldedt()ﬁl ) fzto 'c}n init1 zﬁ ?hufkn%? exaeedm%]tc)]o%t the Plr&%l seﬁ&n

the substrate 1 targ
Wet - et chi ng t he Ipaﬁgieftﬂe‘bﬁhlcbmsd’e aigppst dne fiegt anﬁ elaﬂsﬂpcooqheomqnwéthe p}@&l‘te@the é}fosttatve
surface of the substrate 1 targeted for the thin Iayer of oxide. 30 10. A

met hod as cl ai ned n thinning.the j al |ayer 5 of
nitrided oxi'de on tl’te ﬁa’é’e 5tac’f nftrédﬁg f.m‘g n%onétgﬁﬁtrt?fStpOE}gf ’i“o‘ﬁ’rt’(?? Htee Eﬁf’fog@& Subptrateh e
substrate | tar gétretedfighetlielatehefokidd;ayer of oxi de conprises nmasking the at

| east one figisfingRRY hii@Nayf stohﬁtrﬁw I))@&Q)nQﬁe 3t st SO $c6:8 LpBrtibn B%Qstﬁg Jffa{e the
%?ln | ayer of ox ncover ed, |n|t|a a%er of

i de
trided oxide oﬁqts‘ﬁaée gttar¥eéeﬂsff’r %‘f‘lé‘gg‘eléﬁhﬂy B89 fogh thisknepshigwer fhan b regrectivire
substrate 1 35 tredefatdtiiciness; ande t hi ck [ayer of oxide. 11. A method as

clained in Qﬂeﬁﬁaﬁr\gt%wmg\@ @:{yﬁ" R oilméeon tﬂé étlle%t ohéqfu'gtl(aﬂg §1§ sQJoncl: ]rb?tlo'n Q)lf thE @drfaéeat}f%{e 5 of

nitrided oxide exceeds the first and second (Pre efi ned thickness by about
10-50% 40 -12 substrate 1 so as to obtain at least two layers of oxide of predefined, dlfferent thickness.

25 9. A method as claimed in claim 8, wherein removing the layer 5 of nitrided oxide from the at
least one first portion of the surface of the substrate 1 targeted for the thin layer of oxide comprises masking the at
least one second portion of the surface of the substrate 1 targeted for the thick layer of oxide and dry-etching or
wet-etching the layer of oxide on the at least one first portion of the surface of the substrate 1 targeted for the thin
layer of oxide.

30

10. A method as claimed in claim 8, wherein thinning the initial layer 5 of nitrided oxide on the at
least one second portion of the surface of the substrate 1 targeted for the thick layer of oxide comprises masking
the at least one first portion of the surface of the substrate 1 targeted for the thin layer of oxide and wet etching
the uncovered, initial layer of nitrided oxide on the at least one second portion of the surface of the substrate 1

35 targeted for the thick layer of oxide.

11. A method as claimed in claim 8, wherein the initial thickness of the initial layer 5 of nitrided

oxide exceeds the first and second predefined thickness by about 10-50%.

40
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