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contacts 9(? formed 1n a layer of insulating material 21. The conductive contacts 20 provide electrical

connection to the drain and source regions 18A, 18B. As constructed, the transistor 10 defines a channel region
12 in the active layer 11C beneath the gate insulating layer 14. The bulk substrate 11A is normally doped with
an appropriate dopant material, i.e., a P-type dopant such as boron or boron diftuoride for NMOS devices, or an

35 N-type dopant such as arsenic or phosphorous for PMOS devices. Typically, the bulk substrate 11A will have a
doping concentration level on the order of approximately 10" ions/cm®. The buried insulation layer 11B may
be comprised of silicon dioxide, and it may have a thickness of approximately 50-360 nm (500-3600 A). The
active layer 11C may be comprised of a doped silicon, and it may have a thickness of approximately 5-30 nm
(50-300 A).
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The present invention is generally directed to a method of making an SOI semiconductor device having

enhanced, self-aligned dielectric regions in the bulk silicon subsirate.. In one illustrative embodiment, the
35 method comprises forming a gate electrode above an SOI substrate comprised of a bulk substrate, a buried
insulation layer and an active layer, the gate electrode having a protective layer formed thereabove, and forming
a plurality of dielectric regions in the bulk substrate after the gate electrode is formed, the dielectric regions
being self-aligned with respect to the gate electrode, the dielectric regions having a dieleciric constant that is
less than a dielectric constant of the bulk substrate. In a further embodiment, the method comprises forming a

40 gate electrode above an SOI substrate comprised of a bulk substrate, 2 buried insulation layer and an active
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should be understood, however, that the descnptmn herem of spemﬁc embodiments is not intended to limit the

invention to the particular forms disclosed, but on the contrary, the intention is to cover all modifications,
equivalents, and alternatives falling within the spirit and scope of the invention as defined by the appended
claims, |
30 MODE(S) FOR CARRYING OUT THE INVENTION
Hlustrative embodiments of the invention are described below. In the interest of clarity, not all features
of an actual implementation are described in this specification. It will of course be appreciated that in the
development of any such actual embodiment, numerous implementation-specific decisions must be made to
achieve the developers’ specific goals, such as compliance with system-related and business-related constraints,
35 which will vary from one implementation to another. Moreover, it will be appreciated that such a development
effort might be complex and time-consuming, but would nevertheless be a routine undertaking for those of
ordinary skill in the art having the benefit of this disclosure.
The present invention will now be described with reference to the attached figures. Although the
various regions and structures of a semiconductor device are depicted in the drawings as having very precise,

40 sharp configurations and profiles, those skilled in the art recognize that, in reality, these regions and structures
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As shown in Figure 2, the transistor 32 is comprised of a gate insulation layer 36, a gate electrode 34,

sidewall spacers 44 and source/drain regions 42. Also depicted in Figure 2 are isolation regions 48 formed in

the active layer 30C and a plurality of conductive contacis 46 formed in a layer of insulating material 31. As

will be recognized by those skilled in the art, the contacts 46 provide a means for establishing electrical contact
35  with the source/drain regions 42 of the transistor 32.

According to the present invention, a plurality of dielectric regions 45 are formed in the bulk substrate
30A under the area occupied by the source/drain regions 42. As will be understood after a complete reading of
the present application, the dielectric regions 45 are self-aligned with respect to the gate electrode 34, as will be
described more fully later in the application. The dielectric regions 45 may be comprised of a variety of

40  materials and they may be formed by a variety of techniques. In one illustrative embodiment, the dielectric
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| ayer 30Cfommgdd t he gate insulation | ayer 36 and gate el ectrode 34 have been
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process has been performed to convert the oxygen-doped regions 52 (see Figure 3B) to silicon dioxide dielectric

regions 45. In one embodiment, the anneal process is performed at a temperature ranging from approximately

1100-1400°C for a duration of approximately 1-6 hours. The anneal process may be performed in a traditional

furnace. Given that an anneal process will be performed to form the silicon dioxide dielectric regions 45, it may

35 be desirable that the anneal process be performed prior to forming at least some of the other doped regions for

the device, e.g., the source/drain regions 42. Thereafter, traditional semiconductor manufacturing operations are

performed to complete the formation of the transistor 32 depicted in Figure 2. That is, the sidewall spacers 44,
source/drain regions 42 and contacts 46 may be formed using a variety of known techniques and materials.

Through use of the present invention, the adverse impact of parasitic capacitance between the

40 source/drain regions 42 and the bulk substrate 30A may be reduced or avoided as device dimensions continue to
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formed above the gate el ectrode 34. The protective |layer 34A will be used
to protect the gate electrode 34 during a subsequent oxygen giotpl2808t
process twogefseribed in greater detail below The trenglrighdoiPn
regions 48, gate insulation |layer 36 and gate el ectrode 34 nmay be conpri sed
of a 10 variety of different materials, and these conponents nmay be forned
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use of the present invention, the adverse inpact of parasitic capacitance
between the 40 source/drain regions 42 and the bul k substrate 30A may be
reduced or avoi ded as device di nensions continue to -5
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2 6 OCT 2006 WD 03/103040 PCT/ US03/ 17917 shrink. In the present invention
this is acconplished by formng |ocalized dielectric regions 45 in the bulk
substrate 30A, wherein the regions 45 have a reduced di el e2d Ocwbed@®bant as
conpared to the dielectric constant of the bulk substrate 30A. Mre
particularly, in the depicted enbodi neny, the regions 45 are forned in the
bulk substrate 30A in a self-aligned manner such that the regions 45 are
positioned in the bul k substrate 30AdigxiIdash 5 the area to be occupi ed by
the source/drain regions 42 of the transistor 32. The present invention is
general ly direct ed to a method of making an SO sem conductor device havi ng
enhanced, self-a gxhﬁlllﬁﬁ ric regions in the bulk silicon substrate.

In one |IIustrat|ve er‘rﬁ the method conprises formng a gate

el ect rode abova‘oemmg(a gaﬁaﬁisdtrcﬁbeahmerpn Soddutnfrate barhprissdb$ & batkesubsirae)ni ed
insul atio Ia er n active |ayer, the gate el ectyode havin

protectiv Srsufiondar et EH BABENNE 1ok BaiF flge o {lfmne& 2 profy Ty layer

di el ectri cfofrggdgllglseab&,et hgg bul k substrate after the gate el ect rode i's
formed, the dielectric regions being self-aligned with respect to the
-gate el ect rodeformhg acilatabtyt ofi dielecdj¢ oaggortsain sagl ulldpaiseate rafter sudgatent t hat

IS Iesst | ect,ric stant .of the b ksu trate. ur.t her
enbodi nent e"‘t ’fﬁ’g dc%& @wafS%lﬂP% cle Sg’:ﬁ L}gl‘}, il ﬁ&%ecégooWéJ & sa
substrate awmkss%ﬂi @bledtrio¥dios BSih@h Qiel@&tidEdrRednit ﬂﬂﬁuh 8dsh BHanlaati@ectaod an
active layer, the gate el ectrode having a protective |ayer forned
thereaboveconpfénwfrsmdrfglﬂasuhsééigt one oxygen inplant 15 process after the
gate el ectrode and the protective-layer are forned to introduce oxygen

atons into the bulk substrate to thereby forma plurality of oxygen-doped

regi ons im.the Dhi kethudsf claing 1, wheteipebimingianguralityl Faidedaiereging @dbaipr ocess
to convert the oxygen-doped reg%ons tg dielectric regions cqonprised of
si licon diltk aebstraterahier 5%@%‘?@‘@ odais dormed, spd diefeciyicrregiony, ke didti nent, t he

devi ce co rgﬂf'g'ng@ gv&tfﬁk gsg)tegt 5s5at aféde?%u ode, i PROKE iR e rﬁﬁs }f?clt/fnlé%:[ Elctri€0

conprised o trat Insulatio ayer, an active
| ayer, andcomsfahtthat is foss dfanai d¢lecttic constang oD sesd bﬁldirsumﬂratmcmmprltusi k substrate,

t he dlelectrlcreg]onsbl sel f-al jgned vvithrﬁespeﬁt to.the g%ﬁ .
el ectrode and PREIATRgNEALdeast e qrygen BRRlpnlroGern#iter saifl gate glegtipd sgif ¢ he
bul k subst £ 8te8tivd Ryl e Tofm&NB Rt SRRE %xyée%%t&h@fn%?ﬁa‘id Bulk SEEHHRRS tAT €

conpri sed of S|I|con di oxi de. The particul ar enbodi nents di scl osed above
are il usttheteby doroni pluralsy vhexsigavelopédregivay ibeaidbuilf ubstrate.5indnd practi ced

in diff b | ho | hy
havi ng the. benofFIOBING Havest SRR S REP Lo T B A SoPREr SR a8s St eps

set forth @bR¥EicTBYioRE c@ﬁ?ﬁ%drﬁf@ﬂicﬂn@ld%cfef i8s8idtbull é®ktrate FUr t hernore, no
limtations are intended to the details of constructi on or design herein

shown, other than as described in the clains bel ow is therefore

evi dent ¢ hat t he, par bl 6ukaf. £T00MLIBNLS diSclsad Ay [ﬁf}se?ﬁm i fgred or

nodi fi ed and aI SUCh var ratt ohs , are Co ere € scope and
spirit of gheeletivadet b@ﬁpnsea(a)féclemdn@gfyolyilheonwlﬂtaaﬁéﬂabn sought herein is

as set forth in the clainms below. -6 26 Cctober 2006 7
4. The method of claim 1, wherein said protective layer is comprised of at least one
of silicon nitride, silicon oxynitride, an oxide, polyimide and an organic anti-reflective

coating.

5. The method of claim 1, wherein forming a gate electrode above said SOI
substrate comprises:

forming a layer of gate electrode material;

forming a layer of protective material above said layer of gate electrode material;

and



CLAIMS 1. A nethod, conprising: formng a gate el ectrode above an SO
substrate conprised of a bulk substrate, a buried insulation |ayer and an
active layer, said gate el ectrode having a protective | ayezs Otebsed0oo

t hereabove; and forming a plurality of dielectric regions in said bulk
substrate after said gate electrode isgforned, said dielectric regions
being self-aligned with respect to said gate electrode, said dielectric
regi ons having p’érf@kfair@(htt {daSt &fémﬁﬂg tbBak oh§alh¢z§y%r bh@dle alettr@lcandtérial
constant of sai'd bul k substrate Pl'he met hod of claim 1, wherein formng
a plurali tapd@alddasareépmt@twegim@l tonthergbyl forpysaid gaip sleetsede havmgsaidai d gat e
el ectrode is for |eI fric regions being self- aligned with
respect t PEEFY §§¥eéf§ ecdt e OVéeal d dielectric regions having a dielectric
constant that is less than a d| el ectric constant of said bulk substrate,

conprises: perform at | east one OXy%@ i npl ant process after .said gate
el ect rode @nd sHlednetg?@)t)E%lﬂW@ vherein sgideat {egptrrng qxﬁg?qﬁ‘%fé%@éméw&en at ons

into said t f a plurality of oxygen-doped
regi ons Hﬁgitalﬁﬂ&gﬁ?i&@u S &retdflﬁgu‘i’ %Bek?}][g]rm ng at | east one anneal process
to convert said oxygen-doped regions to dlelectrlc regi ons conprised of

silicon d|0X|de|ns ubstrate. The, met hod of cla m1l, wherein
forming a Qate ’gPeéB?‘ﬁB‘S@Png%iﬂé[ gewﬁﬁoﬁamg at &f&ftémélo&gqnd@é’ %H@F?ised of

at | east Ot'ﬂ?ougﬁ fl@ltﬁ(lﬁleél isQRtR réﬁ?ﬁﬁ}hses ﬁerf&ﬁﬁn@ﬁtl%@oﬁg olg8h thlantWher ei n
said protectl ayer 1s conpri east one of silicon nitride,
silicon oxpmedss ﬂdeug}mald)lxmrdiel 1nm¢tmnriaym aamdomen igplanicdasarangingffrast i ve
coating. 5. The nethpd,;o erein f te electr above
said SO @195"3?‘?‘13&‘3&%’ ﬁeorrpger s}é)élsjn F‘o?ﬂ%‘m AP IPLRY Fv%irﬁ'@é[féﬁl W@gprogg%ﬁ%gt erial;
formng a {@ysyk&oF. protective material above said |ayer of gate el ectrode
material; and 26 October 2006 8 performng at | east one etching process
on said |layer of gate electrode material and said |ayer of protective
material tg thepeb i I ayer
formed t hegeab?)?/e %gtfhgq_rr% el rg%b%{ﬁgrfg f ee%owg’% a\?\ﬁe\é?{;(?lﬁsaggl épp&g%sgcggﬂtp\f%?ge
oxygen i npperformigld @St dise anpeslippsdeedatiadtemperatsatagingrfran apmexinatelpn | ayer .

1100-1400°C.

9. The method of claim 2, wherein performing at least one anneal process comprises

performing at least one anneal process for a duration of approximately 1-6 hours.

10.  The method of claim 2, wherein performing at least one anneal process to convert
said oxygen-doped regions to dielectric regions comprised of silicon dioxide in said bulk
substrate comprises performing at least one anneal process to convert said oxygen-doped
regions to dielectric regions comprised of silicon dioxide in said bulk substrate, said

dielectric regions having a depth that ranges from approximately 10-200 nm.

11. A method, comprising:

forming a gate electrode comprised of polysilicon above an SOI substrate
comprised of a bulk substrate, a buried insulation layer and an active layer, said gate
electrode having a protective layer formed thereabove;

performing at least one oxygen implant process after said gate electrode and said
protective layer are formed to introduce oxygen atoms into said bulk substrate to

thereby form a plurality of oxygen-doped regions in said bulk substrate; and



7. The nethod of claim2, wherein performng at |east one oxygen inplant
process through said buried insulation |ayer conprises performng at | east
one oxygen inplant process through said buried insul ati on2d Qyeberd2006n
oxygen inplant dose ranging from approximately |e" - 5el8 ions/cnR and at
an energy level ranging from approximtgly 10-100 keV. 8. The nethod of
claim2, wherein performng at | east one anneal process conprises
performng at |mafimipet anedk dphet pises todoheisalddygen-dapugi regiohs am
approximately 1100-1400C. .9. The nethod of claim 2, wherein. performng at
| east one delReHE resienseaamprised of sibison dioxids insaig bulk subsieate, said Uglerids process
for a dur %?BHS %femﬁggff gﬁ@f\% t reksy Qctt@ﬁg) Wig gat%glecfm(?e &S RRGn P4 d%tﬁ'tﬁﬁ‘t 2,

wher ei n performng St one ahnea cess to convert ~sald

oxygen- dopadgerset‘gjrmapprbnndaxeéy é&QODmnrlm@eamhsa sucfiager ofserd bodk sibsiraton di oxi de in
said bulk substrate conprises performng at | east one anneal process to
convert said oxygen-doped regions to dielectric regions conprised of
silicon dipxi del“ﬁeﬂ%l%b&jop&hﬁn ?P%ﬁerrﬁh%md%@le%t Ak Sk esdnlipldn® giRBS iavi ng a
depth that ranges from approxi nmately - nm 11°° A met hod, conprising:
formng a mfoanedtkwugbmmblmmduw&t@hl@cﬂrym i con above an SO substrate
conprised of a bulk substrate, a buried insulation |ayer and an active

| ayer, said gate electrode having a protective |ayer forned thereabove;
perform ngiat | Bashe@bE oLXUEE N | WiRrdiRtpeHbARAS St RhdtOhe S5RYEndRipBinepRLEss0de
and said thOteCtlve layer are f or med to introduce ox%/ gen atonms 1nto said
bul k substtheaughtsaid buried asylation tayar esraprises psrfeyminggideast ooy sergndladt i n sai d
bul k substy d f | £BSL18 I
process t o oe af T odRs T EDRR ocsEbhyuit, BS BbfARyEl, 1ERSE R ARIAR
conpri sed afan%héﬂg?mwmgh@efmmaplﬁbdmlmuély 1oulostedt e, said dielectric
regions being selt-aligned with respect to said gate el ectrode and having a
depth that ranges from approxi mately 10- 200 nm beneath a surface of said
bul k SUbSt{ At €. TilmethBE oFELRRY O\Lhéféfﬁ'pﬁ.} %@feﬁét%n@%a@hr&c@%sf[ one
oxygen inplant process is per or ne roug sald buried 1nsulation | ayer.
13. The net¢dmtisof pafanming i, leaahemeeamlealqnbmssmtrvgteameﬂaaasrangng fopgen i npl ant
process throu Og)u g.insulation layer conprises performng at |east
one oxygen?h %{eY&r L‘g@ Gt an oxygen inplant dose ranging, from
approximately le'7 -5el18 ions/cn2 and at an energy |level ranging from
approxi mately 10-100 keV. 14. The nethod of claim 11, wherein performng at
| east one Bhnealhgmethed of claim 11, wherein performing at least one anneal process

comprises performing at least one anneal process for a duration of approximately 1-6

hours.

16.  The method of claim 11, wherein forming a gate electrode above said SOI
substrate comprises:

forming a layer of polysilicon;

forming a layer of protective material above said layer of polysilicon; and
performing at least one etching process on said layer of polysilicon and said layer of
protective material to thereby form said gate electrode having said protective layer

formed thereabove.

17.  The method of claim 11, wherein said protective layer is comprised of at least
one of silicon nitride, silicon oxynitride, an oxide, polyimide and an organic anti-

reflective coating.



conprises performng at |east one anneal process at a tenperature rangi ng
from approximately 1100-1400C. 15. The nethod of claim 11, wherein
perform ng at |east one anneal process conprises performsgosibbéedl one
anneal process for a duration of approximately 1-6 hours. 16. The net hod
of claim 11, wherein formng a gate el rode above said SO substrate
conprises: formng a |layer of polysilicon; formng a | ayer of protective

material afgove galghd@yShpRfingo!l ysilicon; and performing at |east one
etching process on said |ayer of polysilicon and said |ayer of protective

mat eri al to thdpebipgfagam daéttbdgabeverdncst @k pbetratavomprisediod aputk wbstraje al ayer

formed t hereahove, .17.. The thod of claim 11, wherein said.prot Lve
layer is glﬂ’ﬁ‘ﬁgi"?_él!fh(?fl lagger (gglf 30%88 Ayst> saidy gaieoﬂe‘?ﬁotﬁf ?‘a‘é‘flg% ipmt%:)%lr‘{ ¢ z&f%li tride,
an oxide, Bahyd teRabsRdsAd gBe@RRr6dPdihg chrfpriRE I WElet 3hé BOpolyslidantapler

2006 10 18. A nethod, conprising: formng a gate el ectrode above an SO
substrat e awgaighi sed of a bul k substrate, a buried insulation |ayer and an

strat e waaphi at insul ati o
her oabove, s Bl Sl e St I e Bl o B TR

pol ysi | i coayan@ter enidrgitalklecpedd ardsatigprateclianiayerane fapmyd enintrofleixygerocess
through said buried insulation |ayer after said gate electrode and said

prot ect i veatpmy Ero sad bplkrswbsirate io thereby e aRYFAY obexyiggn-dapes 1651085 Bul k

substrate tos ¢ Eg@%ﬁa{eoaﬁraa plurality of oxygen-doped regions in said bulk
substrat e; perforning at |east one anneal process to convert said

oxygen- doped r ggirfomsirgoat lelisebrecinneal pregsotosonwrpsdid exygeh-dopéd rgiondimxi de i n
said bulk substrate. 19. The t.hod of claim18, erein formng a gate
el ectrode ‘iglﬁ%céﬁglﬂn%ﬁmpr%%gf §IE?(€1 ‘g%‘a? F%%@é‘%g'fﬂb\rgﬂ]i’%%a | ayer of gate
el ectrode material conprised of at |east one of polysilicon and a netal;
formng a |ayer of protective material above said |layer of gate el ectrode
mat eri al ; 1%nd ‘Par methoil ofj claim |18 askereindomning iaggtenlestrode abavesaiddPlayer of
gate el ect r%de mat eri.al
substrate comprises:
forming a layer of gate electrode material comprised of at least one of polysilicon
and a metal,
forming a layer of protective material above said layer of gate electrode material;
and
performing at least one etching process on said layer of gate electrode material
and said layer of protective material to thereby form said gate electrode having said

protective layer formed thereabove.

20.  The method of claim 18, wherein said protective layer is comprised of at least
one of silicon nitride, silicon oxynitride, an oxide, polyimide and an organic anti-

reflective coating.

21.  The method of claim 18, wherein performing at least one oxygen implant process
through said buried insulation layer comprises performing at least one oxygen implant
process through said buried insulation layer at an oxygen implant dose ranging from
approximately le'” -5¢'® ions/cm” and at an energy level ranging from approximately 10-
100 keV.



and said | ayer of protective material to thereby formsaid gate el ectrode
havi ng said protective |ayer forned thereabove. 20. The nethod of claim
18, wherein said protective layer is conprised of at |eastygopgb&f2006! i con
nitride, silicon oxynitride, an oxide, polyinmde and an organic anti -
reflective coating. 21. The nethod of cll aim 18, wherein performng at | east
one oxygen inplant process through sai& buried insulation | ayer conprises
perform ngoat | BRSheRAELANAETS, WAIRIAR ber ARS8 edsh bR heaRIrbcdayr | ed
insulation [ayer at an oxygen inplant dose ranging from approximtely le'?7
-5e18 i onsfoopRisesbrfarming at heasyyne aemed! preness aig t¢mperatappreogingditost y 10- 100
keV. 26 Cctober ZOEgIC1 §§45§° The nmethod of claim 18, wherein perform ng at
| east one BRIEIPASNIIUL O Spri ses performing at | east one anneal process
at a tenperature ranging from approximately 1100-1400C. 23. The net hod of
claim 18, wherein perform ng at | east one anneal process conprises

per f or mi n3at | Bastetbodobelaizal 8,privres peifformiag dileast ponawfecabppeessi mately 1-6
hours. 24. The. met hod of claim 18 erein performngcat | anneal
b ocess. ¢ SOmIERI TR BN ped e e bGP s B SRR TR
conprised fursi | 1 con dioxide in said bulk substrate conprises performng
at | east one anneal process to convert said oxygen-doped regions to
dielectric regions conprised of silicon dioxide in said bulk substrate,
sai d diel ri eqi j . Lmately
10-200 i 25, TRAAER R U 95 G Rb el iRnE BGET opd BRAPALEG T B1Y
anneal pr og@sert b4id ogprveddped adglordxty distectiipedione ghrapissed@f diliebe dioxide in egi ons
conprised of silicon dioxide in _said bulk substrate conprises perform ng
at | east oW bHkeghstratesompsiseseE frmE at deasione e RIQFSHEE CP%%S%&{ to

di el ectri c,pog) Bhs Reflelii iR RbASE diflctlibhlY bkaibiRst T at e,
sai d diel e%){y%?%mr}éeéiﬁg%@ %g)l na sé ﬁ%?’?ﬂ?e vmétﬁfrléspeét 1to ssai d gate

el ect r ode. sub2tfate,Aailali¢lecirid negions leeingee]eptiothpt rasgas dronaapaoeinsitady -0 f or ned
above an SO structure conprised of a bulk substrate, a buried insulation
| ayer, and™8n active layer; and a plurality of dielectric regions forned in
said bul k substrate, said dielectric regions being self-aligned with
respect to said gate electrode, said dielectric regions having a

di el ect ri c2xonsThamethhdof tlginh d8swhdrein perfdineing ot least one asneshprogessdai d bul k
substrate. convert said oxygen-doped regions to dielectric regions comprised of silicon dioxide in
said bulk substrate comprises performing at least one anneal process to convert said
oxygen-doped regions to dielectric regions comprised of silicon dioxide in said bulk

substrate, said dielectric regions being self-aligned with respect to said gate electrode.

26. A semiconductor device, comprising:

a gate electrode formed above an SOI structure comprised of a bulk substrate, a
buried insulation layer, and an active layer; and

a plurality of dielectric regions formed in said bulk substrate, said dielectric
regions being self-aligned with respect to said gate electrode, said dielectric regions

having a dielectric constant that is less than a dielectric constant of said bulk substrate.

27.  The device of claim 26, wherein said gate electrode is comprised of at least one

of polysilicon and a metal.

28.  The device of claim 26, wherein said dielectric regions are comprised of silicon

dioxide.



27. The device of claim 26, wherein said gate electrode is conprised of at
| east one of polysilicon and a netal. 28. The device of claim 26, wherein
said dielectric regions are conprised of silicon dioxide.,26.(ptoRRE 2006
12 29. The device of claim 26, wherein said buried insul atl on layer is
conprised of silicon dioxide. 30. The device of claim 26, wherein said
active layer is conprised of silicon. . The device of claim 26, wherein
said dielectric regions have a depth beneath a surface of said bulk
substrate that ranges from approxi mately 10-200 nm 32. The device of claim
26, furthe29.confitd deivivg of chiiré¢ tvherein saykburfrdsntulasivedayeb pwempsaediofat e

el ectrode, .said 8 .Qtective layer being conprised of at |east one of silicon
di oxi de, sgEdH >8§§/ni tride, an oxide, polyinide and an organic
anti-reflective coating. 33. A sem conductor device, conprising: a gate

el ectrode fornmed above an SO structure conprised of a bulk substrate, a
buri ed i nsi{l.at i Bire deajeerof clama 2enwhetein/said agpive laygnis campriseddfisiliconf di el ectric
regi ons conprised of silicon dioxide forned in said bulk substrate, said
dielectric regions being self-aligned with respect to said gate el ectrode.
34. The deyj.ce Phe &dvadeBfIBimIsSHBLRISRIdJGREGicatE6hY BEE 4 Sepliob@fchthed of at
| east one of polysilicon and a netal. 35. The device of claim33, wherein
sai d buri etirfansof sid bk salsrate shatmgf:s e approxiynatplydR-200a%-de. 36. The
device of claim33, wherein said active layer is conprised of silicon. 37.
The device of claim 33, wherein said dielectric regions have a depth

beneat h a 3xur f Blkedsficesdl cthibulok fisthes tampisihdaprotatige kaytr positpyprdabonat el y

10-200 nm 38. The device of claim 33, further (g I sing a prot ective
| ayer posi FbeEe clesode, sadpiptesive l?é’leé&e%%cfé)m@ﬁ r%rtclﬁaé‘b‘fr} SHIE0Br bei ng

conprised gf, & g 411? Lo aﬁﬂﬁn&’g aﬁ'o&fd%oé’blﬁ{# ?é(bﬂiaan lolihiC QR PRt b4 EcBing AN

oxi de, polyrm organi ¢ ant ective oat| ng.

33. A semiconductor device, comprising:

a gate electrode formed above an SOI structure comprised of a bulk substrate, a
buried insulation layer, and an active layer; and

a plurality of dielectric regions comprised of silicon dioxide formed in said bulk

substrate, said dielectric regions being self-aligned with respect to said gate electrode.

34.  The device of claim 33, wherein said gate electrode is comprised of at least one

of polysilicon and a metal.

35.  The device of claim 33, wherein said buried insulation layer is comprised of

silicon dioxide.
36.  The device of claim 33, wherein said active layer is comprised of silicon.

37.  The device of claim 33, wherein said dielectric regions have a depth beneath a

surface of said bulk substrate that ranges from approximately 10-200 nm.

38.  The device of claim 33, further comprising a protective layer positioned above
said gate electrode, said protective layer being comprised of at least one of silicon

dioxide, silicon oxynitride, an oxide, polyimide and an organic anti-reflective coating.



