1 September 2005 DUAL SILICON-ON-INSULATOR DEVICE WAFER DIE TECHNICAL FIELD The
present invention relates generally to silicon-on-insulator devices and more particularly to integration of
partially and fully depleted silicon-on-insulator devices on a 5 single wafer die. BAGKERAUND ART
Silicon-on-insulator (SOI) devices have often been dubbed as the next successor to the reigning
complimentary metal-on-silicon (CMOS) field effect transistors ‘gFET devices. SOl device advantages

include excellent isolationlbﬁfﬁ S ﬁng%lw!aﬁé,f%m& HGiEL @ﬁgdgﬁatch-up immunity,

radiation hardness, reduced junction capacitance, and reduced junction leakage currents. In addition,
fully depleted SOI devices offer additional advantages. They provide reduced short channel effect, near
ideal sub-threshold slope, increased transcopdumtansae, |md reduced threshold voltage (V) sensitivity to
changes in body doping, channel length, temperature, and substrate voltage. Fully depleted SOI devices
are 15 those in whidhdhgréayer af sainicaddusteisalificentlycthiotiatilheertivecthickidessef the body

region is depleted of majority carriers whep_in the off sta both diffusion junctions. _are at ground. In
some MGG BT S S Y el MOS
transistofto proslideder ifiegrated circuit having very low 20 power requirements. The capability of having
both partially and fully depleted SOI devices on the same wafer die has not previously been possible.
Further, the possibility of making either PMOS or NMOS devices of either the partially depleted or fully
depleted SOI devices has also not previouBGEERPEDEHRRT5 A system for integrating both partially
depleted and fully depleted SOI devices and PMOS and NMOS devices within a single die has long been

sought, but has long'8fe8ed-thsE KON iAcrecah e PEEpREAIEIPPOBSS the next successor to

the reigning complimentary metal-on-silicon (CMOS) field effect transistors (FET) devices.
SOI device advantages include excellent isolation protection against cross-talk, almost null

10  leakage, latch-up immunity, radiation hardness, reduced junction capacitance, and reduced
junction leakage currents. In addition, fully depleted SOI devices offer additional
advantages. They provide reduced short channel effect, near ideal sub-threshold slope,
increased transconductance, and reduced threshold voltage (V) sensitivity to changes in body
doping, channel length, temperature, and substrate voltage. Fully depleted SOI devices are

15  those in which the layer of semiconductor is sufficiently thin that the entire thickness of the
body region is depleted of majority carriers when in the off state and both diffusion junctions
are at ground.

In some CMOS FET devices, n-channel MOS transistors are coupled to a
complimentary p-channel MOS transistor to provide an integrated circuit having very low

20  power requirements.

The capability of having both partially and fully depleted SOI devices on the same
wafer die has not previously been possible. Further, the possibility of making either PMOS
or NMOS devices of either the partially depleted or fully depleted SOI devices has also not
previously been possible.

25 A system for integrating both partially depleted and fully depleted SOI devices and
PMOS and NMOS devices within a single die has long been sought, but has long eluded

those skilled in the art.



DISCLOSURE OF THE INVENTION The present invention provides a silicon-on-insulator semiconductor
device in which a single wafer die contains a transistor in a silicon island over an insulator |layer to form a
fully depleted silicon-on-insulator device and a transistor formed in a semicondutctoFialshd over an 5
insulator structure to form partially depleted silicon-on-insulator devices. The present invention further
provides a manufacturing method foPhiHgBRE PRAHBINNENTKSNepleted silicon-on-insulator field
effect transistor devices on the same wafer die, and a system for integrating either PMOS or NMOS
devices of either the }aRERsAY! BEFIERPE MRy HEBfRasIIEUALY S AEatF Rade wte &t Whitsidtor devices
within a singleind@ digdayiidsing Ganyenticvak dopingderosragas.cl heiahomerantaddisionalfagyyantages of

the present inyepiion il became apparent (o, fhose skilled indhe artrom ayeading of the following
detailed descrug lon When taken in conjunction with the accompanying drawings. %& BESCRIPTION

OF THE DRAWINGS: 18IS (dlfsra mingléywebrdlsiliith-asamibordlesiorssubstrate having an oxide layer
with an opening thgfeop: Kl g3 SHYEI S QRIS L With AdIREROd68VRRNG IIE: Bide layer and

semiconductor substrate; FIG. 3 is the structue of FIG. 2 with a nitride spacer deposited over the liner

oxide: 20 FIQa# i hhanddyti AeRlfiedcsils amowimgiReoRide St tr8YIthSa Attsr RNt thermal
oxidation; FIG.afeisithesirucitenofdr e drafier dhrenitvaesandimes agdeciayeibremegmenad exposing

the oxide Iay%r nddoort%o S (ci)f t}g(taeger{]lconductor subﬁtfr t%fggclzthrG IS the structure aof FIG. 5 after the

silicon epitaxu;‘flp gertce):wtcﬁr SefectiV&'and' hon: 'lgsellleaé ve ayeris a%lndsésé?r &V.lclesls“fﬁlénét?usé]tlér% of FIG. 6

with a nitfide day/ey andzanoxideialdomepopsitessethereon to protect the active silicon and act as an oxide

chemical-mechanicg), polishing SR daYaT: 5 GBS I SIS 0L FIS i fier masking.ang dry etching
the silicon epitaxial 30dgrowth layer into silicon islands;
those skilled in the art from a reading of the following detailed description when taken in

conjunction with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

15 FIG. 1 is a single wafer die with a semiconductor substrate having an oxide layer with
an opening thereon;

FIG. 2 is the structure of FIG. 1 with a liner oxide covering the oxide layer and
semiconductor substrate;

FIG. 3 is the structue of FIG. 2 with a nitride spacer deposited over the liner oxide;

20 FIG. 4 is the structure of FIG. 3 showing the oxide structure formed after the step of
thermal oxidation;

FIG. 5 is the structure of FIG. 4 after the nitride and liner oxide have been removed
exposing the oxide layer and portions of the semiconductor substrate;

FIG. 6 is the structure of FIG. 5 after the silicon epitaxial growth (selective and non-

25  selective) layer is added;

FIG. 7 is the structure of FIG. 6 with a nitride layer and an oxide layer deposited
thereon to protect the active silicon and act as an oxide chemical-mechanical polishing stop
layer;

FIG. 8 is the structure of FIG. 7 after masking and dry etching the silicon epitaxial

30  growth layer into silicon islands;



2 1 September 2005 FIG. 9 is the structure of FIG. 8 after oxide deposition and chemical-mechanical

polishing; and FIG. 10 is the structure of FIG. 9 showing a partially depleted silicon-on-ibns%ator field
effect transistor device disposed between two fully depleted silicon-on-insulator 5 d&Vices BEST MODE

FOR CARRYING OUT THE INVENTION Referring now to FIG. 1, therein is shown a single wafer die 10
shown in an interm@8iafe stahe ofregmpletidhCA Sefticondlsctspatinerans Ihanigademidengactor material
such as silicogbmﬁ%gggl@n insulator material such as an oxide layer 14 deposited thereon. The 10 oxide
layer 14 has been coated with a photoresist (not shown), the photoresist has been patterned and
developed, the oxidd fayt} PAa BRI REREY: AnthondisHoRsYEEILY AslPedilicamoldmrtdi@hve the oxide
layer 14 with fandopéiaingiha stfi@bdetioeS gepdeed Obgmderovide duthergipleRafeiiognovwnialkdés. 2, therein
is shownsthe glructure of FIG. 1 after deposition of a 15 liner insulator such as a liner oxide 18. The liner
oxide 18 s a conformal layer in a thickness of about 100 A to 500 A which covers the oxide layer 14 and
the semiconductor substrate 12. Referring now to FIG. 3, therein is shown the structure of FIG. 2 having

an insulator having a differ Ity ide. | itride layer (not shown) of a
thckness of about 200 A to %@@%ﬁ%&%ﬁ%@ﬁj@%@ 1?rll\t%“‘-[g?#?tride spacer 20 20 over a
portion of the semiqenduior subsyaies12 Theditrdespages 2thisfamed ¥ #erRasiingfhe,nitride layer

over the liner oxide 18 and isotropically etching it until only the nitride spacer 20 remains to protect the
sidewalls of tHéeHmef gk de e obFrnalpértior o thisopBitithsabsHeEnt e tRe YBisRadr Bt Sistrate 12.
Referring nowutd i Gilidethasaifvisrshovwidhe abiugture of bhGxRafiosa thesoated hpneeessieg or thermal

oxidation(.) Th(e)xt ergal oiﬂ atisogl causes a gt wth gf t(tlrgsgin;rnoxiqle V:VLléli)moq th%)sermsiicszo?gu tor substrate 12
to form ah inSd&tordfuctufé sOEH a4 oxitte LPLetarE 22 Phe e SlRITAISH 4t BOOEt 950C for a
few minutes iprécfuedane canchpalwbt oxittatigarindahaddandc:dRO, ambibatpbrosesivehaspeatially wet
oxidation in %&&é&'@@l%@ JE'@ oxide layer 14 with an opening 16 of about 0.5 um to 10 um provided
therein.
Referring now to FIG. 2, therein is shown the structure of FIG. 1 after deposition of a
15  liner insulator such as a liner oxide 18. The liner oxide 18 is a conformal layer in a thickness
of about 100 A to 500 A which covers the oxide layer 14 and the semiconductor substrate 12.
Referring now to FIG. 3, therein is shown the structure of FIG. 2 having an insulator
having a different selectivity from the oxide layer 14 such a nitride layer (not shown) of a
thckness of about 200 A to 1000 A deposited thereon which is formed into a nitride spacer 20
20 over a portion of the semiconductor substrate 12. The nitride spacer 20 is formed by
depositing the nitride layer over the liner oxide 18 and isotropically etching it until only the
nitride spacer 20 remains to protect the sidewalls of the liner oxide 18 and a portion of the
bottom adjacent to the semiconductor substrate 12.
Referring now to FIG. 4, therein is shown the structure of FIG. 3 after a thermal
25  processing or thermal oxidation. The thermal oxidation causes a growth of the liner oxide 18
on the semiconductor substrate 12 to form an insulator structure such as an oxide structure
22. The thermal oxidation at 800°C to 950°C for a few minutes in a furnace can be a wet
oxidation in an O, and H,O ambient or can be a partially wet oxidation in an O,, H,O and H,
ambient.
30 Referring now to FIG. 5, therein is shown the structure of FIG. 4 after a nitride
removal step and an oxide strip step. In the nitride removal step, the nitride spacer 20 is

etched away by a wet etch process using H3PO4 and then the liner oxide 18 is removed in an

3



ambient. 30 Referring now to FIG. 5, therein is shown the structure of FIG. 4 after a nitride removal step
and an oxide strip step. In the nitride removal step, the nitride spacer 20 is etcheldS awgg bz%oa wet etch
process using H3PO4 and then the liner oxide 18 is removed inan 3 1 Septembereff? *bxide strip which
eliminates the oxide liner 18 and reduces the size of the oxide structure 22 to result in an oxide structure
24. At this powitdhetxinbitiyaiminamdhsorsidadiodihe agémsidinsel trasizs s shanxido sreceixpadsed.

Referring nowte:kilfp i othexgie igrsbavnthe ayusiune ok e oriaftes,aronthef 3prrdosiater silicon
epitaxial growth (SEG) layer or silicon layer 26. The silicon layer 26 can be grown in two stages with a

first by selectifE SRR SPEMHAAREREEHd by non-selective epitaxial growth. The silicon layer 26
covers the oxide layeffddnparions Bithe, sersiconshustartebstratecld, Biad thefiexigevatiudtane 24 to a

controlleqd depth to be.the silicon. portio éH@ ield effect transistgr (FET) devices. 10 Referring now to
1. 7. e SR e e BT R & S A R B b S yer 28 ana
a nitride layeeB0'dépbsnedgperedr Miybbyxieleckayrep?gial gervetaiyddbpessicad by acthickerdiss of

approximatelyp_giggﬁ\ anshiine nifiide Jﬁi}_é%ﬁ 3jer WAL daROSIHGH t@a?emiﬁﬁ,n%%ﬁi%@b@mtﬂﬁoo Ato
2000 A. Referring now to FIG. 8, therein is shown the structure of FIG. 7 after masking and 15 dry
etching of the STHEBRBLUT SBsHiale 12 BRYURS BHERSITYHEE 2P dRGEPEERIShStRASHAY BepilshRd thereon,

the photoresigbipiatiemeel fialdd: texetapaedorliFE Diddéectayer 30, the oxide layer 28 and the silicon layer 26

are then dry etched to.form the opening 34, 36, and 38 of about 0.35.gm.to 10 gm which define
Siicon i9hinds 26 Jicting g BaGos Thadth 22808 e AR RO IR RS HREE S atter
deposition ofirBolaariksyiawraoxidaalasicoRitiendreniitdd Jnec A8 rraspedi shirg CIP RxAdeiwsigtical vapor

depo_sition (Cé_éQQ BERESSS i@e[é)&%ft%&atl’e}hé Hﬁ%@sd&péﬁﬂ&ﬁﬂr%ﬂe 18yt Q¥erHbeBtiCIWE shawn in FIG. 8.
A oxide CMP is performed and the nitride layer 30 and the oxide, layer 28 act as a CMP stop layer to

protect the sifERHaatRDEd v hirknew fliora X ge'aalMy the oxide CMP. The oxide CMP leaves
the oxide layer 40 iR¢herpie viouSooPENiBgth&2in3#4, shown the structure of FIG. 7 after masking and

15 dry etching of the silicon layer 26. The structure of FIG. 7 has a photoresist (not shown)
deposited thereon, the photoresist patterned, and developed. The nitride layer 30, the oxide
layer 28 and the silicon layer 26 are then dry etched to form the openings 32, 34, 36, and 38
of about 0.35 um to 10 pm which define silicon islands 26, 26°’, and 26’"".

Referring now to FIG. 9, therein is shown the structure of FIG. 8 after deposition of

20 an insulator oxide and oxide chemical-mechanical polishing (CMP). A chemical vapor
deposition (CVD) process is preferably used to deposit an oxide layer over the structure
shown in FIG. 8. A oxide CMP is performed and the nitride layer 30 and the oxide layer 28
act as a CMP stop layer to protect the silicon islands 26’, 26°’, and 26" from damage during
the oxide CMP. The oxide CMP leaves the oxide layer 40 in the previous openings 32, 34,

25 36, and 38 and isolates the silicon islands 26’, 26’’, and 26°".

Referring now to FIG. 10, therein is shown the completed single wafer die 10 with
gate oxides 42 in a thickness of about 10 A to 100 A preferably thermally grown over the
silicon islands 26°, 26°°, and 26’’’ and the implantations performed to form the diffusion
junctions 44.

30 In FIG. 10, the silicon islands 26’ and 26’ on the insulator oxide layer 14 form two
fully depleted silicon-on-insulator (SOI) devices 46 and the silicon island 26’ on the
insulator oxide structure 24 forms a partially depleted SOI device 48. By using conventional

doping processes to implant p- and n-type dopants into the silicon islands 26’or 26’’, either



25 36, and 38 and isolates the silicon islands 26', 26", and 26™. Referring now to FIG. 10, therein is
shown the completed single wafer die 10 with gate oxides 42 in a thickness of apgut 19 A2585 100 A
preferably thermally grown over the silicon islands 26', 26", and 26™ and the implaftatidhs performed to

form the diffusion junctions 44. 30 In FIG. 10, the silicon islands 26" and 26" on the insulator oxide layer

14 form two fadlyatepletdapisikdon-bainsutisetcs OO deviee 4Ue dhdahbedticaedislPMOdathe insulator

oxide structurg 2&ian3ea Rartiely depleted FQkcayice 48i BYi&aNgheQrmentiana: daRing:Rrocesses to
implant p- and n-type dopants into the silicon islands 26' or 26", either 4 1 September 2005 the partially

depleted or tHEKSIRSRPIBASGEIF HEsA LR AbtgFAg Eeombirfbithtd into a PMOS or an NMOS device. This
gives full flexiblity odekigie taantinieigrabeehaisuitbde sigeer dacting ke tthe specipobanisddesired in all
different compinations. \While the inventjon has been described in.conjunction.with a specific best mode, it
o 1o b e o
skilled in the Basiskgitadomtitee afbiadisitigod s Alstiesvinecderatingly, itAsdprdingbd ifo's entindecetall such
alternatives, giggiicaipaiRAENRIRUONSIMHE AL Wibicut SR inns! raranmaf ke faluded claims. Al

matters set forth herein or shown in the accompanying drawings are to be interpreted in an illustrative
and non-limitigPSeMsBe 188 9e8 St e b arieFE) e NRTE NRPTEN OE SRINIED 185 $°RMRBIEL for making a
silicon-on-insdtatof Seini cobelLittasreel e NupiSing addrovidiing whgeeakeonductor substrate; depositing an
insulator layer on the semiconductor substrate; 5 forming an opening in the insulator layer; forming an
insulator structure in a portion of the opening on the semiconductor substrate;



forming silicon on the insulator structure and the insulator layer; forming openings in the silicon to form
silicon islands; 10 depositing insulator in the openings; forming gate insulators on the silicon islands; and
forming junctions in the silicon islands. 2. The method as claimed in claim 1 whetei T8HAINY the insulator
structure includes: 15 depositing a liner oxide layer; depositing a spacer layer; forming a spacer on a
portion of thelledNXidd Ta9e A td&1EbMing in the insulator layer; and growing the insulator structure by
thermal oxidation of the liner oxide layer not under 20 the spacer. 3. The method as claimed in claim 2
wherein forming thed insulafanstio€forenikiclgdeicdapositingagospaceblayefootiey itrideaipainth gsotropically
etching the nitride torgqlrimna niégirgne sp u%forr. Szu ér.a'tl'ehe method as claimed in claim 1 wherein forming
openings in the silidon Includes: (fep05| Ing an oxide layer on the silicon; depositing a nitride layer on the
oxide layer; deposidienyspagerminglindlaevelviinscaispedtuetsistbsgaiatching the nitride layer; etching the
oxide layer; and etehyinghthe, $iicans & o aRIMAELRPOS 5. The method as claimed in claim 1 wherein
depositing the insulator in the openings in the silicon includes: depositing an oxide layer on the nitride

layer, on the insub@mgg}gra%ﬂ%afﬂg&fg{aﬁure in a portion of the opening on the semiconductor
substrate;

forming silicon on the insulator structure and the insulator layer;
forming openings in the silicon to form silicon islands;

10 depositing insulator in the openings;
forming gate insulators on the silicon islands; and

forming junctions in the silicon islands.

2. The method as claimed in claim 1 wherein forming the insulator structure
includes:
15 depositing a liner oxide layer;

depositing a spacer layer;

forming a spacer on a portion of the liner oxide layer in the opening in the insulator
layer; and

growing the insulator structure by thermal oxidation of the liner oxide layer not under

20 the spacer.

3. The method as claimed in claim 2 wherein forming the insulator structure
includes:
depositing a spacer layer of a nitride; and

isotropically etching the nitride to form a nitride spacer.

25 4. The method as claimed in claim 1 wherein forming openings in the silicon
includes:
depositing an oxide layer on the silicon;
depositing a nitride layer on the oxide layer;
depositing, patterning, and developing a photoresist;
30 etching the nitride layer;
etching the oxide layer; and

etching the silicon.



structure, and on the semiconductor substrate; and 5 chemical mechanical polishing the oxide layer to be
coplanar with the silicon. 6. The method as claimed in claim 1 wherein forming gate insulators on the
silicon islands includes depositing a gate oxide on the silicon islands and the insUSESF IR the - openings
and removing the gate oxide on the insulator in the openings and on a portion of the silicon islands. 10 7.
The method as claifed inldlaimethoshesethiivemhimgaliangdteyhestimtspotadhthenjurétons thethe silicon
island over theipaiaiRiRitcturefarms.a partially depleted silicon-on-insulator device. 8. The method as
claimed in claim 1 wherein forming the gate insulator on and the junctions in the silicon island over the

insulator layer formSRRIPHEDRELY GNEbATAE PETASINEST Ybhed ok dnru e BI4IANd in claim 1
wherein forming the gate wisulatermid amchetbanisnationsrisutheasdjaaa island forms a P-channel

silicon-orinsulator ARSiSiOn40: L AEiad &8 CIMAGIN I, hahersin fortaing ine gate insulator on
and the junctions in the silicon island forms an N-c annar sificon-an-insulator transistor. 20 11. A method

for making a siliconson-instiatel §RINICORAUGIAN HeviGe COMRESAG ARG nSHICRR SHPsikate;
depositing an oxide layer on the semiconductor substrate; forming an opening in the oxide layer; forming
an oxide strutHifeniHAN9S HEH S OHERIHe DS SIRINY @ﬁiéﬁﬁwéﬂ%ﬁ%f?&xﬁaﬁl&wﬂ ©f the oxide
structure andotiegiaxidadayeicviosmingiependegs ihdhessilice mtaéaipensiligandsiangsirdepositing oxide in
the openingS'S. ocrmin%l%%te oxides on the silicon islands; and implanting junctions in the silicon islands. 7
1 September 505 2" Hie method as claimed in claim 11 wherein forming the oxide structure includes:

10 7. The method as claimed in claim 1 wherein forming the gate insulator on and
the junctions in the silicon island over the insulator structure forms a partially depleted

silicon-on-insulator device.

8. The method as claimed in claim 1 wherein forming the gate insulator on and
the junctions in the silicon island over the insulator layer forms a fully depleted silicon-on-

15  1insulator device.

9. The method as claimed in claim 1 wherein forming the gate insulator on and

the junctions in the silicon island forms a P-channel silicon-on-insulator transistor.

10. The method as claimed in claim 1 wherein forming the gate insulator on and

the junctions in the silicon island forms an N-channel silicon-on-insulator transistor.

20 11. A method for making a silicon-on-insulator semiconductor device comprising:
providing a silicon substrate;
depositing an oxide layer on the semiconductor substrate;
forming an opening in the oxide layer;
forming an oxide structure in a portion of the opening;
25 forming silicon by silicon epitaxial growth on the oxide structure and the oxide layer;
forming openings in the silicon to form silicon islands;
depositing oxide in the openings;
forming gate oxides on the silicon islands; and

implanting junctions in the silicon islands.



depositing a liner oxide layer; depositing a nitride spacer layer; 5 forming a nitride spacer on a portion of
the liner oxide layer in the opening in the insulator layer by isotropic etching; and growing the oxide
structure by thermal oxidation of the liner oxide layer not under the nitride spacelr. P S Method as
claimed in claim 11 wherein forming openings in the silicon 10 and filling the openings includes:
depositing an oxidelfiyer dhettacilidons deipsitimgcdaiitrible Yeirseio fenpioxithe lgyede siajsosiing,
patterning, ang.-gaveloping a photoresist; etching the nitride layer; 15 etching the oxide layer; etching the
silicon to form the openings; depositing an oxide in the openings in the silicon; depositing an oxide layer
on the nitride Iayer,%ﬁ%@%%dﬂ‘é%?’féﬂ?e]ﬁy% the insulator structure, and on the semiconductor substrate;
and 20 chemical meepauiical polistingdtee niteice layer, the oxide layer, and the oxide to be coplanar with

the silico .14.Asilicon.-on-ins lgtor semiconduc;ord { e compri 'ng: a semiconductor sHlbstrate; an
insulator Iming a nitri ortion o € l1ner oxide Ta the n c

ayer on the éneln%]con uctor %ﬂ%s??a%e%avmg an opening prowéeé{dl I%here?rq?nflsg an insulator
structure in a portion of thexgitairgyenbthsdmpicetsbinetandubstrate; silicon on the insulator structure and

the insulator layer, thgsilican RRPOGRARRRENIAERRAVIHEH BRI iaifRED s iligRP islamnder ikgulator in the
opening in the silicon; a gate insulator on the silicon island; and 30 junctions in the silicon island. 15. The

device as claimed in clain#49%/AR4h the insulator layer, the insulator structure, and the insulator in the
opening in the S”icol%.are %iedglsé'thod as claimed in claim 11 wherein forming openings in the silicon
10  and filling the openings includes:
depositing an oxide layer on the silicon;
depositing a nitride layer on the oxide layer;
depositing, patterning, and developing a photoresist;
etching the nitride layer;
15 etching the oxide layer;
etching the silicon to form the openings;
depositing an oxide in the openings in the silicon;
depositing an oxide layer on the nitride layer, on the insulator layer, on the insulator
structure, and on the semiconductor substrate; and

20 chemical mechanical polishing the nitride layer, the oxide layer, and the oxide to be

coplanar with the silicon.

14. A silicon-on-insulator semiconductor device comprising:

a semiconductor substrate;

an insulator layer on the semiconductor substrate having an opening provided therein;
25 an insulator structure in a portion of the opening on the semiconductor substrate;

silicon on the insulator structure and the insulator layer, the silicon having an opening

provided therein to form a silicon island;
insulator in the opening in the silicon;
a gate insulator on the silicon island; and

30 junctions in the silicon island.

15. The device as claimed in claim 14 wherein the insulator layer, the insulator

structure, and the insulator in the opening in the silicon are oxides.



8 1 September 2005 16. The device as claimed in claim 14 wherein the gate insulators are an oxide and
the silicon island contains diffusion junctions. 17. The device as claimed in claim 14 wherein the gate
insulator on and the junctions in the silicon island over the insulator structure forlrﬁgpglrbbﬁ?ﬁ%qu depleted
silicon- 5 on-insulator device. 18. The device as claimed in claim 14 wherein the gate insulator on and the
junctions in the silictn islaRe degiceris iaimedon ielyen forivkese iy e dafsiered asilicors-anondutatbr device. 19

The device agclaimgiincaimdhnhersithiiegatg insulator and junctions in 10 the silicon island forms
a P-channel silicon-on-insulator transistor. 20. The device as claimed in claim 14 wherein the gate

insulator and junctiafs in The gdidon islanthiedms aniM-chanhelksiliden ar-insulatar tiaasistoe 21. The

device as claimeg in clai 14}. WherFin the si Lcon is}atnd is over the insulator §tr ctyre. 1§.22. The device
_ . ulfC 10ni An Eg: silicon istand over the insulator sfructuie torms azgangﬁl ey epletéd st 1i:0n— . )

as claimed m]c aim wherein the silicon island is over the insulator. 23. evice as claimed in claim

14 wherein: the-isiidetertesiaeplurality of openings provided therein to form a plurality of silicon islands

over the insulator structure and the insulator; 20 a Elurali'% of gate insulators on the pluralit%/hof silicon
€

islands; and a plurdfity of JORCHORES attjtumethdpfi ity b g4te hii s igpulator on and

junctions in the silicon island over the insulator layer forms a fully depleted silicon-on-

insulator device.

19 The device as claimed in claim 14 wherein the gate insulator and junctions in

10  the silicon island forms a P-channel silicon-on-insulator transistor.

20. The device as claimed in claim 14 wherein the gate insulator and junctions in

the silicon island forms an N-channel silicon-on-insulator transistor.

21. The device as claimed in claim 14 wherein the silicon island is over the

insulator structure.

15 22. The device as claimed in claim 14 wherein the silicon island is over the
insulator.
23. The device as claimed in claim 14 wherein:

the silicon has a plurality of openings provided therein to form a plurality of silicon
islands over the insulator structure and the insulator;
20 a plurality of gate insulators on the plurality of silicon islands; and

a plurality of junctions adjacent the plurality of gate insulators.



