*d 8 APR2004 METHOD OF FABRI CATI ON OF DUAL GATE OXI DES FOR CMOS DEVI CES
FI ELD OF THE | NVENTI ON The present invention relates generally toﬂﬁbkmmdm;
of fabrication of sem conductor devices, and specifically to fabrication
of 'dual gate oxides in sem conductor CMOS devices. 1 0 8 APR 2004
BACKGROUND OF THE | NVENTI ON Fabrication of dual gate oxides in
sem cohduct or devices requires several steps when thin and thick gate
oxi des are desired. These steps add time and cost in the fabrication of
t he sem conduct or devices. The "Electrical Characteristics of H gh-Quality
Sub- 25-A Oxides Gown by U traviolet Ozone Exposure at Low Tenperature;"”
El ectron Device Letters, March, 1999, pp 132 - 134, G D. WIlk and B.
Brar; Publisher Itemldentifier S 0741-3106/9510270-2, discusses a W3
(ultraviol et ozone) oxidation nethod for controllably and reproducibly
growing self-limting ultrathin oxides from-10 - 25A thick with excellent
el ectrical properties at tenperatures from25C to 600C, respectively. The
self-limting thickness depending primarily on the substrate tenperature
and the oxides so grown have conparable electrical quality to thernal

METHOD OF FABRICATION OF DUAL GATE OXIDES FOR CMOS DEVICES

FIELD OF THE INVENTION

The present invention relates generally to methods of fabrication of

semiconductor devices, and specifically to fabrication of dual gate oxides in

semiconductor CMOS devices.




oki des with simlar | eakage current densities and breakdown fields. U.S.
Pat ent No. 5,880,029 to Eisenbeiser et al. describes a nethod of 08§ APR g4
passi vati ng sem conduct or devi ces by exposing the surface of the

sem conductor devices to deep ultraviolet (DUV) radiation, in an

at nosphere including 02, formng a |ayer of oxide (SiQ2) on the surface of
t he sem conductor materi a%ﬁ%o ssivation material on
the | ayer of oxide. U S. Pa “NO. D, , s describes a met hod
and device for oxidation of a sem conductor surface |layer of SiCto form
an insulating surface |layer of Si2. The Si2 layer is fornmed by heating
the seni conductor | aljahricatiendifndual Qzaté @xidie iBEFHGERIULOT dLR¥E! régljifég
diffuses therein and reacts with the SiCto 2 0 8 APR 2004 form C oxi des
that diffusevesehstens when dunnad thick gate dxaderaradesited. ThesestipsRd e and
iIIuninatig% Eﬁ mjéﬁgwggyuql | traviolet light during at |east a phase of
the oxi dat FoH 1 HIF PREFERR ¢ e fmicppgueter defdcssi 02 | ayer. U.S. Patent No.
4,474,829 to Peters describes a process for formng a |ayer of a native
oxi de on a sem conductor substrate surface by exposing a chosen
oxygen-cont ai ni Ng PreE&UrERCLNGE 1o L.af | oz;farmonly
charge- free atom c oxygen that (EIE]A}tgﬁtr%ﬁQ?ég ?Egilgﬁi?g%/t%oéﬁ%iz;f 98§g}é5§i es to
formthe nerdwe bislieabmjer Oovre Expesisebst LekeTerhb&atiBaleRiechin Pebi3: 819

to CGonzal ef descri bes a nmet hod of
etters, March, 1999, pp 132 - 134, G. D. Wilk and B. Brar; Publisher Item Identifier

( ] S 0741-3106/9510270-2, discusses a UVO3 (ultraviolet ozone) oxidation method for

controllably and reproducibly growing self-limiting ultrathin oxides from ~10 - 254
thick with excellent electrical properties at temperatures from 25°C to 600°C,
respectively. The self-limiting thickness depending primarily on the substrate
temperature and the oxides so grown have comparable electrical quality to thermal

oxides with similar leakage current densities and breakdown fields.

U.S. Patent No. 5,880,029 to Eisenbeiser et al. describes a method of

passivating semiconductor devices by exposing the surface of the semiconductor

devices to deep ultraviolet (DUV) radiation, in an atmosphere including O,

( ) forming a layer of oxide (SiO2) on the surface of the semiconductor material and

forming a layer of passivation material on the layer of oxide.

U.S. Patent No. 5,698,472 to Harris describes a method and device for
oxidation of a semiconductor surface layer of SiC to form an insulating surface
layer of Si0O2. The SiO layer is formed by heating the semiconductor layer, feeding

02 to the semiconductor layer which diffuses therein and reacts with the SiC to




- fabri’tating a DRAM access transistor with a dual gate oxide techniqﬁg.
Beginning wth a substrate on which a | ocal oxidation of silicon p i 2004
has been perforned, the process conprises: stripping a pad oxide |ayer and
growing a sacrificial oxide Ilayer; nmasking the sacrificial oxide |ayer

with a photoresist to protect the nmenory array area; stripping the

unmasked saghl Clhdidds @t Affussidd tFUf't g séljﬂ?coplp QE3L asyigifaaga’c 3958%0 &h%}cgagat ;

oxi de layer which is thinner than t e sacrifrcia fter,

t he menor yildevhsend RRFHE M@ TRYav ' or art
techni ques. 3 IS Bé APR 204 SUMVARY %e:P Eﬁk@%ﬁ#'?é&g%k@cor ngefomaf“éﬂm?s an

obj ect of W@mﬂﬁ%ﬁmquah%@ﬂme&@pl@enw de an inproved rret hod of forming
dual gate oxides on a sem conductor structure. Another object of the
present invention is to provide a nmethod of formng thick and thin gate

oxi des on a sem con r_struc in the formtion of dual gate CMOS
devi ces. Yet anot he?}j%t}paé%‘ft e- 4#%46%?‘%@&&‘?3#5%%@%@ PEcess for doimimgan net hod

f f t duct t t th
For mati on “%}’mofqua?ﬁ“%ﬁeﬁ%{/e%% S D ER L B BpourE ndpeen A |
further ohiggtnebniengrasaRtor SY& ke Yblifadt Qo RERKHOE 18 £35h S0} Yfnpelo "0

of formng a gate oxidée usi ng a mask d where at e oxi Bown by
free atomic oxygen that in turn is the pnmary oxidizing species to form the native

Si02 layer over the substrate.

VN

U.S. Patent No. 5,863,819 to Gonzalez describes a method of

fabricating a DRAM access transistor with a dual gate oxide technique. Beginning

- with a substrate on which a local oxidation of silicon process has been performed,
the process comprises: stripping a pad oxide layer and growing a sacrificial oxide
layer; masking the sacrificial oxide layer with a photoresist to protect the memory
array area; stripping the unmasked sacrificial oxide; stripping the photoresist; and
growing a gate oxide layer which is thinner than the sacrificial oxide layer.

Thereafter, the memory device fabrication may be completed using any known

prior art techniques.




‘means *of using el ectromagnetic (EM waves to break the chem cal bonds of
the oxygen nolecule to formoxygen radicals to react with silicofg s kR
formSi Q2. Gt her objects will appear hereinafter. It has now been

di scovered that the above and other objects of the present invention may
be acconplished in the foll ow ng manner. Specifically, a silicon

sem conduct or substrate havjsﬂgm{,li‘r ctive areas separated by
shal l ow i solation trench re _ i : growh is selectively
formed over the first active area by Woxidation to forma first gate

oxi de l.ayer having a first predeterm ned thickness. The first and second

active areas are thehcebrdingly,tieiean Dbjeco St he ﬁ?esﬂl‘i@{rﬁ}%}‘l.tibﬂeto‘;ﬁ{o%de an
T 0 a

predeterm ned thickness of the first gate oxide l|ayer is increased
second pr eHBPEYEH megihed ot foredng dnd mtseddedogatenicoxideot ayesuhavi ng a
predeterm ned thickness is fornmed in the second active area. The second
predeterm ned thickness of the first oxide layer in the first active area

is greater than thepr rmon t hi ckness of the second oxide layer in

the second active ar eatﬁglggﬁ’egt %ﬁ%ﬁ%ﬁeﬁﬂﬁnmmwm&adea meth@Rair NGS

The feat ur Rgmandiaevatt A88 saRfoxidie ri.catin ual gat.e xi des

according to the present i %\a/enqti on Oﬁ%gﬁg&{%{cggcﬁﬁgghrﬁqﬁﬂb%fpﬁé%np om t he
dual gate CMOS devices. :

{ Yet another object of the present invention is to provide a method of
forming thick and thin gate oxides on a semiconductor structure in the formation of

dual gate CMOS devices with a reduced number of steps.

A further object of the present invention is to provide a selective
method of forming a gate oxide using a mask and where the gate oxide is grown by
means of using electromagnetic (EM) waves to break the chemical bonds of the

oxygen molecule to form oxygen radicals to react with silicon (Si) to form SiO2.
Other objects will appear hereinafter.

It has now been discovered that the above and other objects of the
present invention may be accomplished in the following manner. Specifically, a
silicon semiconductor substrate having first and second active areas separated by
shallow isolation trench regions is provided. Oxide growth is selectively formed
over the first active area by UV oxidation to form a first gate oxide layer having a

first predetermined thickness. The first and second active areas are then




« f.ol l omi ng description taken in conjunction with the acconpanyi ng §
in which like reference nuneral s designate simlar or correspond?@g 20u4
el enents, regions and portions and in which: Figs. 1 - 5 schematically
illustrates in cross-sectional representation a preferred enbodi.nent of
the present invention. 6 0 8 APR 2004 DETAI LED DESCRI PTI ON OF THE PREFERRED .
EMBODI MENT Accordingly, as shown in Fig. | starting silicon sem conductor
subst rat e Situblaseeusip pyidized whiersby thepiet psdefeanenaf 8ikneOsf tho dirdtgate
under st ood t, ossi bly include a sem conductor wafer or substrate, active
and passi v@la%\ﬁ Ye&ds RGrased 19id peoandirredatesminegotiddatesy end aysacend mate

di el de | d
(o) et Y BiRe iulhe o piElapihe aifisiels iiphed o7 He Sehre antren.
T TR AT G ST BT B vl

and the | ayers overlying the wa ess

st ruct ur esgrehtay éliah et SredeRymbed QidREsdbf ﬁfécéém& PRRM laydVin R gg%‘ltd onal
nmet hods known in the prior art. Shallow trench isolati on regi ons ,

pref er abl yactive peed. with Si Q2 and planarized, are formed by any conventi onal
method and define a first active area 30 and a second active area 40.
Referring to Fig. 2, well inplants (not shown) may be inplanted in

Pt



: first ,and second active areas 30, 40 followed by threshold voltage (Vt)
inplants (not shown) in first and second active areas 30, 40. Anygnaid ?@
oxide is renoved, for exanple by an HF etch, and first gate silicon ox E
(gate oxide) layer 12 is selectively grown over the surface of first
active area 30 to a thickness fromabout 5 to 100 A by an ultraviolet
oxi dation process as described below. 7 As conpared to thermal oxidation
of silicon where silicoBRIEF DESERIPTION OF THE@RAWINGYgen (02), i.e. Si +
02 -> Si2, WV oxidation of silicon causes silicon to predom nately react
wi th oxygen radicals (0), i.e. Si + 20 -> SiQ2. The UV radi ati on causes

wvel engt h used  as LY BRI a0 pVagea gt teonathod fobrmingdualeric2. 03 +
by->02+0f o, ; i dqaventiqgn, .ultravjol.et radiation,
Py om v 1 aopiagsadkoRfihg e prsd PR D0 REM. ARy bhAGH Do 280

and a wavefotilogifig|deserigfieatalen fh@mjRRUod WithSthid Qhy PR ig48 nm
line ( 10% and g 365 %trm line ( 1(5% may tIJe us:ﬁ?omﬁ y Rﬁngélﬁf
which like reference numerals designate similar or corresponding elements, regions

and portions and in which:

Figs. 1 - 5 schematically illustrates in cross-sectional representation a

preferred embodiment of the present invention.

P



* The WV oxidation process of the present invention permts formatiorbv%of
self-limting first gate oxide |ayer 12. Mask 41 is used to selecti NR 2004
grow first gate oxide layer 12 only in first active area 30 by bl ocking
out the WV light fromthe structure except for first active area 30.
Therefore UV oxidation takes place only in 8 .S8 APR 2604 first active area
30 where the UV lE ri |s_not blocked, i.e. where the UV |ight passes
t hrough aper t ur @242 LEDRESCRIPTION O ERRE BORIMENT gat e oxi de
with a well controlled thickness that is primarily related to the
tenperature at which the UV oxidation process is conducted, with a m ni num
of thermal oxidatio : emSLAt 4 I he pr.esent i.nvention, one
or both of the foll g\vfnéﬁadlggf;{'zt%sons ofgc%r ?§%L.Ias§]ar%l8§+ﬁi}§%(§ﬁmlggn 250 b)
Si + 2 - >suBistrate0l0 plefSlably 2RBudeshy uppep - of il ' 03
fl ow between : about l31000 1:itynd 10, 000 ggcmgug%@de %f%)ﬁ%%iﬁ%gs gégsﬁ@rﬁﬁh E“go
b) Si +2- >S@assibly inclode & somicorRBRtariwafer Sir@ibeirate, aftivalarid puses WeeRe@bOUL

1000 and ]1,0, 00Q seem
ormed within the wafer, conductive layers and dielectric layers (e.g., inter-poly

oxide (IPO), intermetal dielectric (IMD), etc.) formed over the wafer surface. The
term “semiconductor structure” is meant to include devices formed within a
semiconductor wafer and the layers overlying the wafer. Unless otherwise
{. specified, all structures, layers, etc. may be formed or accomplished by

conventional methods known in the prior art.

Shallow trench isolation regions 20, preferably filled with SiO2 and

planarized, are formed by any conventional method and define a first active area 30

and a second active area 40.

Referring to Fig. 2, well implants (not shown) may be implanted in
first and second active areas 30, 40 followed by threshold voltage (Vi) implants (not

shown) in first and second active areas 30, 40.

Any native oxide is removed, for example by an HF etch, and first
gate silicon oxide (gate oxide) layer 12 is selectively grown over the surface of first
active area 30 to a thickness from about 5 to 100 A by an ultraviolet oxidation

process as described below.




.to formgate oxide layer 12 in first active area 30 at a tenperatugf from
about 25 to 800 C for a period of fromabout one (1) second to 60 ﬁ#ﬁﬁ%éﬁ“
and a pressure from about | niforr to 760 Torr. As shown in Fig. 3, thernmal
oxidation, at a tenperature fromabout 25 to 800 C for from about 1 second
to 600 mnutes, is used to sinultaneously grow gate oxide |layer 18 in
second active area 4 d_ toincrease UV,oxidation gate oxjde |ayer 12 by
addi ng thermal gate %g’(?%gpfl%e)‘;etp t&'ﬁnfl?e)l PO Ielhcan Wdi&?"é’ BsaeGihieaets16 9 0
8 APR 2004 wiith tblettilad6kyded @n93.30. Gate oxide layer 16 has a thickness
fromabout 10 to 200 A" and gate oxide | ayer 18 has a thickness from about
3 to 100 AL Gate oxide layer 18 is thinner than gate oxide |ayer 16. CMOS
devices may then be forned in first and second active regions 30, 40
utilizing gate oxi dSitdyer 16-;and $ikknner gate oxide |ayer 18,
respectively, as follows. As shown in Fig. 4, a layer of polysilicon 22 may
be deposited over the structure including over gate oxide |ayers 16, 18.
As shown i i 5 |.ysilicon |ayer 22 and gate oxide |ayers 16, 18 nmay
t hen be paptvle:(lip%cei%n?rbgﬁ %}nj?ﬁrb%at“ée%ﬁl \é%{%pre%gurgggt,efyg@ag Wihd&ygen ragigalgat e
conductor % pgyer thinner gate oxide 18a with gate conductors 24, 26 each
havi ng exposed side walls. Gate conductors 24, 26 nay be doped in situ
during the deposition of polysilicon |ayer 22.

Si+20 > SiO2.

The UV radiation causes the breakdown of either O3 or O2 into oxygen radicals

based upon the wavelength used. As an example:
1L.O2+hv > 20 for 184.9 nm line; and
2.03+hv > Qz + 0 for 253.7 nm line.
In the present invention, ultraviolet radiation, from UV lamp source

50 emits a wavelength line equal to or below 250 nm and a wavelength line greater

than 250 nm, is used. For example, a 248 nm line ( + 10%) and a 365 nm line (+

PN

10%) may be used.

The UV oxidation process of the present invention permits formation
of self-limiting first gate oxide layer 12. Mask 41 is used to selectively grow first
gate oxide layer 12 only in first active area 30 by blocking out the UV light from the

structure except for first active area 30. Therefore UV oxidation takes place only in



" Low doped source/drain (LDD) ion inplants 42, 44 for the respective
source/drain junctions nay be perforned prior to gate spacer 32, 34, "~ ..
respectively, formation. Gate spacers 32, 34 may be formed adjacenfg APR 2604
respective gate conductors 24, 26 on their exposed gate side walls by any
conventional nmethod. Gate spacers 32, 34 may be conprised of SiN (Si3N4),

for exanpl Brst PO LCHed i ; gped. by copv i.onal

t echni ques such asei gﬁvﬁq{ﬁﬁ gﬁ?@?ﬁ%ﬁ“%@%&%ﬁﬁﬁe%ﬁe Bﬁ%#‘rﬁ%&ﬁ@ﬁs
sour ce/ dréirougiOapdtureidBhn #{isR 48, APR 2004, respective | ow doped portions
42, 44 and heavily doped regions 46, 48 to conplete formation of CMOS
devi ces having gate oxides 16a, 18a of differing thicknesses. O course,

mul tiple thick and thin gg%_e_ oxide layers may be formed in accordance with
the present inventidhse itmgegetei @l darisl aogatet dnide gaitk xiae chmyeled Wer e

shown as . .and the order in which the thick and thin oxide |ayers
may be vaﬁlﬂé gé;g)%jgg it BHF“%ﬁY relafed to the tsmperaiBeR pewhichothet YUY qyidationt

i nvention i) ]ust d ribed,.it. is pot intended to limt
the i nvent%ﬁ%szigdg&dcgg ! %ﬁgﬁnﬂﬁgmtquﬁ?rmﬁ?Bﬁ%éoﬁ |35P%¢r NP§THUISR 2004

In the present invention, one or both of the following reactions occur:

1. a) 203 + hv > 250 nm ->  202+20
b) Si+20 > SiOg;or

C) 514203 +hv>250nm -> SiO2 + 209
with an O3 flow between about 1000 and 10,000 scem; and

2. a) O2 + hv £250nm -> 20
b) Si+20 -> Si: or

Si+ 02 +hv <250 nm ->  Si0p
with an O flow between about 1000 and 10,000 sccm.

to form gate oxide layer 12 in first active area 30 at a temperature from about 25 to

800 °C for a period of from about one (1) second to 600 minutes and a pressure from

e

about 1 mTorr to 760 Torr.

As shown in Fig. 3, thermal oxidation, at a temperature from about 25
to 800 °C for from about 1 second to 600 minutes, is used to simultaneously grow
gate oxide layer 18 in second active area 40 and to increase UV oxidation gate oxide

layer 12 by adding thermal gate oxide layer 14 to form integral gate oxide layer 16




Clains W claim 1. A nmethod of formng thick and thin gate oxides for
CMOS devi ces, the steps conprising: providing a silicon sem conduct®g apr 2004
substrate having first and second active areas, said first and second
active areas being separated by shallow trench isolation regions; formng
selective oxide gromh over said first active area by UV oxidation to form

a first g3} eireddifel20L50. DAy iogﬁlaeaiﬁgélr i) hésh% %Ql?rge%%f LEL0 36 ﬁj ?%Q// ol et

oxidation is performed throug sk positione etween an"u

sour ce andnggate Stille tyer SERALONHNGIES froPH B 1604, Cuhes8id 1@3'& gg sk

havi ng an openi ng that exposes said first active area; and sirultaneously
oxi di zi ng thiangr thansgatemdideclaped1 G IMOS deviesshay aheh bé fatmédirc kipgshdof sai d
first gate oxide |ayer increasing to a second thickness, and a second gate
oxi de | ay8tOrHaRstivg 1esionedd: 49 mtilising sateloxédsslayer 6 anddthinneragade oxisteond
active areg; ereby .sai d second thickness of said first gate oxide |ayer

i s great e?&teﬁ rg%e\ényﬁytﬁéggwaf sai d second gate

As shown in Fig. 4, a layer of polysilicon 22 may be deposited over the

structure including over gate oxide layers 16, 18.

As shown in Fig. 5, polysilicon layer 22 and gate oxide layers 16, 18
may then be patterned to form gate conductor 24 over gate oxide 16a and gate
conductor 26 over thinner gate oxide 18a with gate conductors 24, 26 each having
exposed side walls. Gate conductors 24, 26 may be doped in situ during the

deposition of polysilicon layer 22.

Low doped source/drain (LDD) ion implants 42, 44 for the respective
source/drain junctions may be performed prior to gate spacer 32, 34, respectively,

formation.
Gate spacers 32, 34 may be formed adjacent respective gate
conductors 24, 26 on their exposed gate side walls by any conventional method.

Gate spacers 32, 34 may be comprised of SiN (Si3gN4), for example.

Source and drain 60, 62 may be doped by conventional techniques

such as ion implantation and then annealed to form doped source/drain 60, 62 with

10



<oxide:layer. 2. The nethod of claim1, wherein said first thickness of

said first gate oxide layer is fromabout 5 to 100 A, said second . :
t hi ckness of said first gate oxide layer 12 0 8 APR 2004 is from a%guﬁPRl@Um»
to 200 A; and said thickness of said second gate oxide layer is from about
3 to 100 A 3. The nethod of claim1, including the steps of: depositing a

polysilico : ver, sajd silicon sen conductor substrate;. and
patt erni ng?%ég?é(;t 50 VS??E%AOROIT%W@#ga%a’g'h?fvflyr@eéﬁﬁgm@éé@r@ tgaomdatede

| ayers to §QuBRnldeicd : Qr.. hayin i rst..gate oxide thereunder
formed fromsaid first Cﬁgiaet%g%gggygl |gg§,ee%1g%§%a21§§é)é ga dickasenge or

havi ng a second gate oxide thereunder forned from said second gate oxide
| ayer. 4. The nmethod of claim1, including the steps of: depositing a

pol ysilicon |ayer oVefcamsel nuiltipleohicksen thaNgate oRideIHRSE hadiEbe RARARI NI
said polysilicon |ayer and said first and '
accordance with the present invention. Just one thick and one thin gate oxide layer

were shown as an example, and the order in which the thick and thin oxide layers

may be varied as desired.

While particular embodiments of the present invention have been
illustrated and described, it is not intended to limit the invention, except as defined

by the following claims.

L
¢

1



second gate oxide layers to forma first gate conductor

gate oxid
sai d seco
havi ng ex
and seco
sour ce/ dr

oxi dati on
second to

t han 250

.a

positione

having a first

e thereunder fornmed fromsaid first gate oxide |layer, and a
second gate conductor having a second gate oxide thereunder forQgdafg

nd gate oxide layer; said first and second gate conductors each
posed side walls; form ng sidewall spacers on each of said first
nd gate conductor exposed side walls; and 13 0 8 APR 2004 form ng
ain inplants proximate each first and second gate conductor,

wher eby CMOS devices are fornmed. 5. cikgmzet hod of claim 1, wherein said W

is perforned at a tenperature from about 25 to 800C for

about 1

600 m nutes. 6. The nethod of claim1l, wherein said Woxidation
is perforpgedastisifng an ultraviolet source emtting a wavel ength greater

nm and a wavel ength |l ess than or equal to 250 nmthrough a mask
d between said wultraviolet source and said silicon substrate, at

1. A method of forming thick and thin gate oxides

for CMOS devices, the steps comprising:

providing a sgilicon semiconductor substrate having
first and second active areas, said first and second active

areas being separated by shallow trench isolation regions;

forming selective oxide growth over said first active
area by UV oxidation to form a first gate oxide layer
having a first thickness, wherein said UV oxidation is
performed through a mask positioned between an ultraviolet
source and gsaid silicon semiconductor substrate, and

wherein said mask having an opening that eprses said first

active area; and

simultaneously oxidizing said first and second active
areas; said first thickness of said first gate oxide layer
increasing to a second thickness, and a second gate oxide
layer having a predetermined thickness is formed in said

second active area;

whereby said second thickness of said first gate oxide
layer is greater than said thickness of saild second gate

oxide layer.

2. The method of claim 1, wherein said first

thickness of said first gate oxide layer is from about 5 to

-100 A; said second thickness of said first gate oxide layer

12



tenperature from about 25 to 800C for about 1 second to 600 élpéj ?’i
wherein said mask permts WIlight fromsaid ultraviolet sourc ) n@p‘hge
only upon said first active area. 7. The nmethod of claim1l, wherein said
UV oxidation is perfornmed using an ultraviolet source emtting a

wavel ength greater than 250 nm and a wavel ength | ess than or equal to 250
nm t hrough a mask positioned between said ultraviolet source and said
silicon substrate, at a tenperature fromabout 25 to 800C, with an 02 fl ow
rate frotsabeoin APHGE D0 1fh M Focranandkod 8RiOBnEéEoVGE ageidrom about
1000 to 10,000.sccm for_about 1 second to 600_ m nutes;, wherein said mask
permts U?eFPﬂﬂtg?F%n‘P%h‘?% 13ya% aA Jrarm 856HEe3t bOi WP riye only upon sai d
first active area. 14 D 8 APR 2004 8. The nethod of claim1l1, wherein said
simul taneous oxidation is thernmal oxidation at a tenperature from about

25 to 800C for3abBi¢ Mehedmf 142600 In dncdgding phees®hRE oL forming thi ck
and thin gate oxides

depeositing a polysilicon layer over said silicon

semiconductor substrate; and

patterning said polysilicon layer and said first and
_”second gate oxide layers to form a first gate conductor
having a first gate oxide thereunder formed from said first
gate oxide layer, and a second gate conductor having a
second gate oxide thereunder formed from said second gate

oxide layer.
4. The method of claim 1, including the steps of:

depositing a polysilicon layer over said silicon

semiconductor substrate;

patterning said polysilicon layer and said first and
second gate oxide layers to form a first gate conductor
having a first gate oxide thereunder formed from said first
--gate oxide layer, and a second gate conductor having a
second gate oxide thereunder formed from said second gate
oxide layer; sailid first and second gate conductors each

having exposed side walls;

forming sidewall spacers on each of said first and

second gate conductor exposed side walls; and

13



for CMOS devices, the steps conprising: providing a silicon sem conductor
substrate having first and second active areas, said first and seﬁgn@?R 00
active areas being separated by shallow trench isolation regions; r 'né
sel ective oxide gromh over said first active area by Woxidation
performed at a tenperature fromabout 25 to 800C for about 1 second to 600
mnutes to forma first gate. oxide layer having a first thickness,
wherein said Woxidation is perforned through a mask positioned between

an ultraviol et repHiRE SMEr S dk-Sir 116 ant@MpeoRdMatOr eSSt 1 Bd e, araNd
wherein said mask having_an opening that exposes said first active area,
and si nul FEREBASTYLBXFAMIVFLSai d first and second active areas; said
first thickness of said first gate oxide layer increasing to a second
t hi ckness, and a second gate oxide |ayer having a predeterm ned thickness
is formed in sdhdrekecOfies ataviaesnrag fwreredby sai d second thi ckness of
said first gate oxide |layer is greater than said thickness of said second
gate oxide |layer. 10. The nethod of claim9, wherein said first

5. The method of c¢laim 1, wherein said UV oxidation

is performed at a temperature from about 25 to 800°C for

about 1 second to 600 minutes.

6. The method of claim 1, wherein said UV oxidation
iz performed using an ultraviolet source emitting a
wavelength greater than 250 nm and a wavelength less than
or equal to 250 nm through a mask positioned between said
ultraviolet source and said silicon substrate, at a
temperature from about 25 to 800°C for about 1 second to
..600 minutes; wherein said mask permits UV light from said
ultraviolet source to impinge only upon said first active

area.

7. The method of claim 1, wherein said UV oxidation
iz performed using an ultraviolet source emitting a
wavelength greater than 250 nm and a wavelength less than
or equal to 250 nm through a mask positioned between said
. ultraviolet source and said silicon substrate, at a
temperature from about 25 to 800°C, with an O, flow rate
from about 1000 to 10,000 sccm and/or an O; flow rate from
about 1000 to 10,000 scom, for about 1 second to 600
minutes; wherein gaid mask permits UV light from said
ultraviolet source to impinge only upon said first active

Carea. .
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t hi ckness of said first gate oxide layer is fromabout 5 to 15 U 8 APR 2004
100 A, said second thickness of said first gate oxide |layer is f r o8R0
10 to 200 A; and said thickness of said second gate oxide |ayer is from
about 3 to 100 A 11. The nmethod of claim9, including the steps of:
depositing a polysilicon |ayer over said silicon sem conductor substrate;
and patterning said polysilicon |layer and said first and second gate oxide
| ayers to forma first gate conductor having a first gate oxide thereunder
formed from saBd fiTk¢ meghed of dddiaydr,, wardeansesbdAds atbtaawwhrect or

having a _segopd gate I de thereunder formed fromsaid secon e oxide
laver 1o%A8tRelntd ERLETa G athg LrabSraplrs: FRat Rt ng

pol ysilicas tayeooouefosailshsi 11 ecarorsetioc@oduatiantedbstrate; patterning
said polysilicon layer and said first and second gate oxide |layers to form
a first gate conductor having a first gate oxide thereunder formed from

said first 9. A method of forming thick and thin gate oxides

for CMOS devices, the steps comprising:

providing a silicon semiconductor substrate having
first and second active areas, saild first and second active

areas being separated by shallow trench isolation regions;

forming selective oxide growth over said first active
area by UV oxidation performed at a temperature from about
25 to 800°C for about 1 second to 600 minutes to form a
first gate oxide layer having a first thickness, wherein
gaid UV oxidation is performed through a mask positioned
between an ultraviolet source and said silicon
semiconductor substrate, and wherein said mask having an

opening that exposes said first active area; and

simultaneously oxidizing said first and second active

areas; said first thickness of said first gate oxide layer
increasing to a second thickness, and a second gate oxide
layer having a predetermined thickness is formed in said

second active area;

whereby said second thickness of said first gate oxide
layer is greater than said thickness of said second gate

oxide layer.

10. The method of claim 9, wherein said first

thickness of said first gate oxide layer is from about 5 to
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gate oxide layer, and a second gate conductor having a second gate oxide

t hereunder forned fromsaid second gate oxide |ayer; said first aﬁ@ ABR Pt
gate conductors each having exposed side walls; form ng sidewall spacers
on each of said first and second gate conductor exposed side walls; and 16
0 8 APR 2004 form ng source/drain inplants proximte each first and second
gate conductor, whereby CMOS devices are forned. 13. The nethod of claim9,
wherein said UV oxidation is performed using an ultraviolet source

enitting apowayekgngt e85t eii dian2%% REiandiaswayetengtiud ess/dhan  or
equal to 250 nm 14. The nethod of claim9, wherein said UV oxidation 1is

per f or ned 16s FREMaAPENE r bYi P 610 & dur @k mdd f§igknaasePeniiifl greater than
250 nm angeé8ié}’%V§%€@9&§icﬁ§slsa§é@@s Frorfld@out03288 gy Aith an 02 flow rate

fromabout 1 10, 000 sccm and/or an 03 flowrate from about 1000 to
10, 000 scorn.

11. The method of claim 9, including the steps of:

depositing a polysilicon layer over said silicon

semiconductor substrate; and

patterning said polysilicon layer and said first and
second gate oxide layers to form a first gate conductor
having a first gate oxide thereunder formed from said first
gate oxide layer, and a second gate conductor having a
_ second gate oxide thereunder formed from said second gate

oxide-léyer.
12. The method of claim 9, including the steps of:

depositing a polysilicon layer over said silicon

semiconductor substrate;

patterning said polysilicon layer and said first and
second gate oxide layers to form a first gate conductor
having a first gate oxide thereunder formed from said first
- gate oxide layer, and a second gate conductor having a
second gate oxide thereunder formed from said second gate
oxide layver; said first and second gate conductors each

" having exposed side walls;

forming sidewall spacers on each of said first and

second gate conductor exposed side walls; and

16



15. The method of claim9, wherein said sinultaneous oxidation is thernal
oxidation at a tenperature fromabout 25 to 800C for about 1 seconglgtspoo;
mnutes. 16. A nmethod of forming thick and thin gate oxides for CM3XS

devi ces, the steps conprising: providing a silicon sem conductor substrate
having first and second active areas, said first and second active areas
bei ng separated by shallow trench isolation regions; formng selective

oxi de growt h over said first active area by UV oxidation, using an

ul'traviol et soppegi £l ééﬁf@e/c&a’@y@ngﬁgﬁ&sgb%k%aﬁ@a@aé@%M@%cﬁ
wavel ength |l ess than or equal to 250 nm to forma first gate oxide |ayer

havi ng 17S8capPR 2aba %Qm¢¢@ﬁoﬁh|ckness wherein said UV oxidation is

performed through a mask positioned bet ween an ultraviol et source and

said silicon sem conductor substrate, and wherein said mask having an

openi ng that ewheselsy sai@S fdasitcexctanee faread.and si mul t aneousl y oxi di zi ng

said first and second active areas; said first thickness of said first

gate oxide layer increasing to a second thickness, and a second gate oxide
13. The method of claim 9, wherein said UV oxidation

is performed using an ultraviolet source emitting a
anelength greater than 250 nm and a wavelength less than

or equal to 250 nm.

'14. The method of claim 9, wherein said UV oxidation
iz performed using an ultraviolet source emitting a
wavelength greater than 250 nm and a wavelength less than
‘or equal to 250 nm, with an 0, flow rate from about 1000 to
10,000 sccem and/or an Oz flow rate from about 1000 to 10,000

sccm.

15. The method of claim 9, wherein said simultaneous
oxidation is thermal oxidation at a temperature from about

.25 to 800°C for about 1 second to 600 minutes.

16. A method of forming thick and thin gate oxides for

CMOS devices, the steps comprising:

providing a silicon semiconductor substrate having
first and second active areas, said first and second active

areas being separated by shallow trench isolation regions;

forming selective oxide growth over said first active
area by UV oxidation, using an ultraviolet source emitting
a wavelength greater than 250 nm and a wavelength less than

or equal to 250 nm, to form a first gate oxide layer having

17



| ayer having a predeterm ned thickness is fornmed in said second active
area; whereby said second thickness of said first gate oxide |ayer3BsAPR 204
greater than said thickness of said second gate oxide layer. 17. The

met hod of claim 16, wherein said first thickness of said first gate oxide

| ayer is-fromabout 5 to 100 A, said second thickness of said first gate
oxide layer is fromabout 10 to 200 A; and said thickness of said second
gate oxide layer is fromabout 3 to 100 A 18. The nethod of claim 16,

i ncl udi ngat herst eps: HfnedePogidrdia aanel Y& bkegRriayels Qy&Frsaed sil i con
sem conductor; and patterning said polysilicon_layer and said first and
... secondthupedlaxa deask sl tierest ek wWRiehs angal Bravhelet ofoHEa fdda fir st

gate oxi dgaiﬁeéﬁi’{'&% ééﬁi%édéﬁ@rs%h%s_ft' LEk, 93ha \%éijfiﬂ ayelq ok a second

gate conductor having a second gate oxide thereunder formed from said
second gahavingi e ¢pswing IhatTlepesesodadfl €ligsm d6tivacausgd ngntche st eps
of: 18 E APR &~.
gimultaneously oxidizing said first and second active

areas; said first thickness of said first gate oxide layer

increasing to a second thickness, and a second gate oxide

layer having a predetermined thickness is formed in said

second active area; whereby said second thickness of said

first gate oxide layer is greater than said thickness of

sald second gate oxide layer.

17. The method of claim 16, wherein said first
thickness of said first gate oxide layer is from about 5 to
100 A; said second thickness of said first gate oxide layer
ig from about 10 to 200 A; and said thickness of said

second gate oxide layer is from about 3 to 100 A.
18. The method of claim 16, including the steps of:

depogiting a polysilicon layer over said silicon

semiconductor; and

patterning said polysilicon layer and said first and
..second gate oxide layers to form a first gate conductor
having a first gate oxide thereunder formed from said first
| gate oxide layer, and a second gate conductor having a
second gate oxide thereunder formed from said second gate

oxide layer.

19. The method of claim 16, including the steps of:
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depositing a polysilicon |ayer over said polysilicon |ayer; patterning
said polysilicon |layer and said first and second gate oxide Iayq@gﬁgﬁﬁmwn1
a first gate conductor having a first gate oxide thereunder formed from
said first gate oxide |ayer, and a second gate conductor having a second
gate oxide thereunder fornmed from said second gate oxide |ayer; said first
and second gate conductors each having exposed side walls; formng

si dewal | spacers on each of said first and second gate conductor exposed
side walls; and form ng source/drain inplants proxi mate each first and
second gate conductor, whereby CMOS devices are fornmed. 20. The method of
clai m 16, mher@FH°§éPHn%i%nﬂ?ﬁ%ﬁ%ﬁk?ono%ﬁdﬁFiSHersﬁhng%}Y%ﬁ&%E9413n at a

t enper at ufg.£fom about 25 to 800C for about 1 second to 600 m nutes. 21.
The net hod of claim 16, wherein said Woxidation is perforned at a
tenperature fromabout 25 to 800C for about 1 second to 600 m nutes. 22.

The method of ﬁ£@£g}&§ngVgggéﬂﬂbfyﬂfif@@%Xﬁg§%EOQnd said first and
second gate oxide layers to form a first gate conductor
having a first.gate oxide thereunder formed from said first
gate oxide layer, and a second gate conductor having a
gsecond gate oxide thereunder formed from said second gate
oxide layer; said first and second gate conductors each

having exposed side walls;

forming sidewall spacers on each of said first and

second gate conductor exposed side walls; and

forming source/drain implants proximate each first and

second gate conductor,
Whéreby CMOS devices are formed.

20. The method of claim 16, wherein said simultaneous
oxidation is thermal oxidation at a temperature from about

25 to 800°C for about 1 second to 600 minutes.

21. The method of claim 16, wherein said UV oxidation
is performed at a temperature from about 25 to 800°C for

about 1 second to 600 minutes.
22. The method of claim 16, wherein said UV oxidation

is performed at a temperature from about 25 to 800°C for

about 1 second to 600 minutes with an 0; flow rate from
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is perforned at a tenperature from about 25 to 800C for about 1 second to
600 mnutes with-an 02 flowrate from 19 about 1000 to 10, 000 sccmw%,@rm@#
an 03 flowrate from about 1000 to 10,000 sccm 20 e

about 1000 to 10,000 scoem and/or an O; flow rate from about

1000 to 10,000 scom.
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