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32 devices formed in a bulk semiconductor substrate, such as better isolation between devices, reduced leakage

current, reduced latch-up between CMOS elements, reduced chip capacitance, and reduction or e}irlnjnation of
shofF channel coupling between source and drain regions. Figure 2 shows an example of a conventional fully

30 depleted SOIMOSFET. The SOI MOSFET is formed on an SOI substrate comprised of a silicon layer 32
and a dielectric layer 34. The MOSFET structure is formed on an isolated region 36 of a silicon layer that has
been etched to define individual islands on which individual devices are formed. A thin undoped channel
region 16 is located at the center of the silicon region 36, Source and drain extensions 24 are implanted into
t.he. silicon region 36 at opposing sides of a gate 14 formed on a gate insulator 18. Following formation of a

35  spacer 22, elevated source and drain regions 38 are grown on the silicon region 38, and silicide source and
drain contacts 28 and a silicide gate contact 30 are then formed.

One option for enhancing MOSFET performance is to increase the carrier mobility of the MOSFET
semiconductor material so as to reduce resistance and power consumption and to increase drive current,
frequency response and operating speed. A method of increasing carrier mobility that has become a focus of

40  recent attention is the use of silicon material to which strain is applied. Tensile strained silicon may be formed
by growing an epitaxial layer of semiconductor on a silicon germanium substrate. The silicon germanium
lattice has a slightly larger lattice constant than a pure silicon lattice due to the presence of the larger

germanium atoms in the lattice. Since the epitaxially grown silicon aligns itself to the silicon germanium
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achieve an essentially uniform channel region thickness. However, conventional semiconductor device

production techniques rely on the use of crystal Iattices as templates for the growth of additional crystalline
material. For example, silicon wafers are constituted of single crystal silicon that is cut along one of the
crystal faces to provide a regular crystal lattice, This lattice serves as a template to which deposited atoms of
silicon or other elements having the same latfice structure will align upon deposition, thus forming additional
40  single crystal material. In the absence of such a template, deposited silicon takes the form of polycrystalline

silicon or amorphous silicon, which is composed of individual grains each having a crystal lattice that is
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Figure 4 shows a strained silicon MOSFET formed on an SOI substrate using conventional

techniques;

Figures 5a, 5b and 5¢ show the perovskite and diamond lattices, and the manner in which these

35  lattices are compatible;

Figures 6a, 6b, 6¢, 6d, 6e and 6f show structures formed during production of a strained silicon SOI

MOSFET in accordance with an exemplary embodiment of the invention; and

Figure 7 shows elements of a CMOS device in accordance with an exemplary embodiment.

40  DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

+ In accordance with embodiments of the invention, single crystal semiconductor materials having a
3
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in Figure 5c, the atoms at the face of the silicon diamond lattice align with the empty faces of the gadolinium
scandate perovskite lattice when the (001) plane of the silicon lattice is rotated by 45 degrees with respect to
the (001) plane of the gadolinium scandate lattice. Thus the gadolinium scandate lattice is capable of serving

30 asatemplate for growth of silicon. ,

As shown in Figure 5a, the lattice constant at the (001) faces of the gadolinium scandate Iattice is

3.94 A, and as shown in Figure 5b, the lattice constant at the (001) faces of the relaxed silicon lattice is 5.431
A. However, the diagonal distance between the centers of the faces in the gadolinium scandate lattice is 5.572
A, which is approximately 2.7% greater than the 5.431 A lattice constant of pure relaxed silicon, For purposes

35 of comparison, pure relaxed gerlﬁanium has a lattice constant of germanium 5.657 A, which is approximately
4.2% greater than that of silicon. Conventional strained silicon devices use a supporting layer of silicon
germanium Si;.xGeyx having a lattice constant that is between those two values and depends on the amount of
germanium in the lattice. Germanium percentages between approximately 10% and 40% are typically used in
conventional strained silicon devices, resulting in lattices having lattice constants that are effectively between

40 9% to 1.7% greater than that of silicon.

To characterize the lattice mismatch between a perovskite lattice and a diamond lattice, this
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t he sem cgnduct or ficant rea

rate of "¢ §idarhicyine Ehﬁ aurgqa? ?f&wmcwg “éww@éw mn@p@@wsl iustratpgle ﬂl@’)@gurels and
addR§i :M? Resciite atmbamspheny ptef&rréch]? s;d)enﬁs hﬁdbn@tﬂocﬁlthhilfﬁbs@ emsouﬁleﬁahb yffelréa%b wde st
HCl , I eqr etchin osi.ted si

Thr ough %%1 g? uﬁ? E&%tl%slg ![ml% grhu%déor e tfcu]gl embf’ ‘%1'8‘3“& %Pt Ag5e VT&?@?‘BW%%O“S’
process C?fﬁvnab@wp@ Peﬁﬁl%@an&t@t ol éYdme the evpoofhetclagnsewt theirgfuiwichk.con on t he
exposed portions of the dielectric layer 52. Alternatively, a brief
etch-back may be perforned after formation of the el evated source and
drain regions 64 to renove any silicon that has accunul ated on the
dielectric layer 52. The source and drain regions 64 may be doped in
situ or by an inplantation process. Figure 6f shows the structure of
Figure 6e after formation of source and drain suicides 66 and a gate
15silicide 68. The silicides 66 and 68 are fornmed of a conpound
conprising the silicon nmaterial of the gate 58




and the source and drain regions 64 and a nmetal such as cobalt (Co)
or nickel (Ni). The silicides 66 and 68 are forned by depositing a
thin conformal |ayer of the netal over the entire structure, and then
annealing to pronote silicide formation at the points of contact
bet ween the netal and underlying sem conductor materials, followed by
stripping of residual netal. Formation of suicides is typically
preceded by a patterning step to 20renpbve oxi des and protective
| ayers from'Pyris0We i§f the source and drain regions and gate where
the silicides are to be forned. The processing of Figures 6a -
6f represents one exanpl e of. F rmation. using an SO substrate
conpri sed o# a l §EP“%E”5“P%nggﬁfgﬁﬁg%ﬁﬁ&%T%mP%rned on a |layer of
si |l i con ger mani wsubdneestesrisaig v diyerel yadofiniarh s@ndwat (Gi8cWVDBBECTishaterat; ur es
T D TPl STont ol 0 LB By SEH ATk oY B8k cuscon
substrat e tlhgt; anticl udes a | ayer of a dielectric material having
perovskite lattice, - i : ! :
mat eri al forned‘%ﬁmt e IaQ%?M%§d§}gﬂgékggggfﬁé%% ?%??gﬁkg%g%%%%%¥hﬁ
i ncor por at i ssgicohdacioepiterhduct or material in its channel region may be
formed on the substrate. The MOSFET may be structured in the manners
shown herein or in a variety of other manners. The dielectric.
mat erial and t helhsdenicesiranastioplaimal aherain tedipst praniepadici aiierial int deplrcaysy!
desired 30aaRuhdebr Shbl@havihgl@RSoh@1a@Ee @ CcONPressive strain in the
sem conductor material, and the strain may be directional in
accordance with the shapes of faces of unit cells in the dielectric
(rjrat erial. 3 Tlfh@\ﬁ'd’e&laﬁn@lgﬁ)&ﬁinﬁlﬂ wﬁéﬁ-&ﬁﬂle&‘iréﬁﬁenﬁ&c?mﬁﬂfﬁrzna&fialas ﬁhﬁasd ona
evi ce conp 0 irst.and seco I MOSFETs formed in accordance
with an enﬂﬁ@ﬁ%@ﬁ?f%?g@ﬂ@“W%V@ F2ﬁ¢§gh1WH?% structure, an n-type
MOSPET devi ce 70 incorporates a sem conductor region 72 famed on a
dielectric ayer15§ of ?.s beratF.lTheiB _?nicongu Hg&uggﬁggﬂmZZ IS
composed of*a fi FSLEGaUBY BEP HRN M IFF RO RAVTFRGU L MBI e E8hist ant
that is less than the effective lattice constant of the dielectric
| ayer 52, causin t.ensi | e .str.ai " [ ; ST
som conductor regea Satng iF HABLOh AR ARARL Bt (Ejsc0p s impacs
t he n-type MOBHESaithéestliract ure further includes a p-type MOSFET
device 74 that incorporates a sem conductor region 76 fornmed on a
dielectric |layer 52 of the substrate. The sem conductor region 76 is
conposed of6.a seldereviesiclairesrin gaipmia pheren G Alrt egnivpadioyy meterialty yilken
constant that.,iS.greater than the effective lattice constant of the
dielectric Tayer 52, causing a conpressive strain to be inparted to
t he sem conductor region 76 and increasing the nobility of holes in
the p-type MOSFEe (dH& dihdiREcidinth, Rhér¥iR eneWEBIiRTS soBMath €5d500) @fitce thnyfafs
forma CMOS device. in which each device benefits from enhanced
carrier mobd FRsEly sty 8 ynllicpeecieBUSF different silicon gernani um
al l oys having different types of strain inparted thereto by the
Sla_?: gtc ;I‘ :)](c: E%Tg%ﬁ;’lllhggg\éeﬁp%;ar ge?d][ lggigl\lxgg, ﬁﬁ%ggg}%&gﬁ%mggﬂ%ﬁg Eéc{g%(ss ?att%cg ilr?parts

a compressive strain to the silicon germanium.
9. The device claimed in claim 1, wherein the first semiconductor material is germanium.

10. The device claimed in claim 1, wherein the first semiconductor material is a compound

semiconductor material.



5grom h steps will be performed to grow sem conductor regions having
different lattice constants for the respective p-type and n-type
devi ces. These regions may be grown in the shapes that wll be
utilized in the devices, or may be grown and then patterned to exact
di rensions. Alternatively, a layer of one of the alloys nay be grown
across the wafer, and then silicon.or germaniummay be inplanted in
sel ect ed regI|i ons to alter the stoichionetric ratios in those regions
to form thelsecdhedaicr syimed enfiingd vhgeis e JEHES SOPPEFgure 7 utili zes
two different Sia'ght@@ﬁul&&"fﬂﬁﬁﬂdumraﬂehﬂyﬁlctfﬁlep’fr@@dﬂxﬁemdicfoﬁ'ﬁﬁeﬁii; types of
strain for nMOS and _N[(ﬁad vi ce, u%‘? alternative enbodi ments different
types of seni coﬁc%tﬁlﬁg?le 18T $°0 8SNYh appropriate lattice constants
may be utilizeda sfadetihated adinel ieecgare endmat erial lattice properties may
be designed to provi d?e]gdi rectionali t?és%f sfg}hr ain. The MOSFETs may be

structured in t RETHEARNEFE "SHAGA SPROSEEGUFE" 7"6F“ n a variety of other

manners. 15The tasks described in the above processes are not
necessari | | eXCL[lﬂgi %fﬁ:egf ilr%EirﬂleJlailtnqslﬁﬁher%Qrg JSlet her tasks may be

i ncor por at ed i nt's° tRS°SBEVe processes in accordance with the

particul ar struetegi@sf & gche! stoichmtictoRoyterak inpiden tergadlinpa seangate
processi ng (b§§4®s} 1§)'zé9'31d3‘5 formation or renoval of passivation |ayers
or protective e&/ers’ bet ween processi ng tasks, formation or renmpval
of photoresist masdesd MASFBT hvingmediinplgomarasiedt leghbhpacpnaph ehe region of the
count er - doRLNG4 s&li&ARIRImaRbi@nari zation, and other tasks, may be
performed along wth the tasks 20specifically described above.
Further, the prodesisdie gadpimprendasefHOndagt 1ﬁ’§f‘”sﬁémﬁ’é€rsl‘r6‘t“t%§e 85t an
entire substhabeuebchads,am entire wafer, but may instead be
perfornmed sel ectively on sections, of ‘Ehf} slubs.t rate. Al so, while h asks
performed dur i ng"eRE hegrel @i Gndgie QLR e ab AP BRESHE FEITh O A%
shown as oGedshll bddgconiuctr patetidicul ar order for purposes of exanple, in
sone instances the tasks nay be perforned in alternative orders while
still achieving the purpose of the process. Thus, while the

enbodi ment s13i | | Wt date dialnedtihdaifni IgLwiesciatd idbdegondubednabole aalieon
presently preferred, it.shoul.d be u .St . - ' ts
are offer eogeﬂvﬂwq]ﬂ Lae‘%&r%g#!écegﬁ?sﬁ }1{‘@%351;33%@%%%a?%ﬁect?@?%g%e%{H@%ﬁv{oﬁ@t 0 a
parti cul ar madodinnentdate KidScextmeredsl, #0d vari ous nodifi cati ons,

Com.jl hati ons, f’a‘%}el%gl.rtfl@te&tnldQQI%C(%RE@Cttorfnﬂikelri i\% & mic%n%Qﬁlmﬁ&gQl%ycl)lgviﬁgﬂattice
clains and their equi val ents. at i's cfalned |§: 1. A

sem conductwonstmhthinisgrbag dran (BE1ctide riticecassa of & grgolinun srsrdeedPdScOs)
conpri si ng gl ayShah gadol i nium scandate (GdSc03) dielectric

mat eri al ; a region of a first sem conductor material formed on
t he gadol i ni um scandate (GdSc03) | ayer; and a first MOSFET
having a chgnnelpgQuRLicBina iRtaine@SkhieiP @ hilsPROSFET AR the@éodd MUSFENEre
first sem conductor nmaterial. 2. The device clained in claim1,

wher ei n t hecopieeist todaif tOHBNEEBTe material is a single crystal

sem conductor nmaterial having a dianond lattice. 3. The device
claimed in claim1l1, wherein the fi r(sﬁ sem conductor material is
formed on al3( 00%) SefHEadSIT PHEsYAY PP R IR SEANEY e (GdSco3) | atti ce.

a substrate comprising a layer of dysprosium scandate (DyScO,) dielectric material;

a region of a first semiconductor material formed on the dysprosium scandate (DyScO;)
layer; and

a first MOSFET having a channel comprising at least a portion of the region of the first

semiconductor material.
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4. The

device clainmed in claim1l, where n the first sem conductor

material is silicon. 5. The device clained in claim4, where n the
gadol i ni um scandate (GdSc03) lattice inparts a tensile strain to the

silicon.

6. The device claimed in claim1l, wherein the first

sem conductor material is silicon germanium 7. The device clained
in claim®6, wherein the gadoliniun1scandate (GdSc03) lattice parts a

tensile st oal n rn(‘ljﬁi (%_levwe éa& (?Iel 98N W%:jrg{pethe(%i é-;lggcingl? Ydr%%te?;laﬁk EJBS'%l

cl aim6, mhereln

ni um scan attice | npar

conpreSS|vgysmmanmmubamhenswﬂm¢m9&g@mmuﬁmuwa 9. The device clalned
inclaiml, wherein the first sem conductor material is germani um
10. The device clained in claim1l, wherein the first sem conductor
material i$7a cohpuseclyerd ohuél ghemthertigsemicqndyctor W@“‘-‘ﬁ‘_é‘vlﬁ fgmed on a
claimed ing@l a&h¢ﬂwwg$&gmﬂn£g@m@ﬁ§ggj camprises: a gate insulator

f or med
f or ned
sour ce
devi ce
second

over the region of the first senlconductor material; a gate
on the gate insulator; a spacer forned around the gate; and
and 1gr ai fhd RYONS M inQRRAL 35, MBS AR A kerdibRd @ rGnateridBs sifldaf.
claimed in claim1, further conprising: a region of a
sem conductor material fornmed on the gadolinium scandate

(G&dSc 03) | ayer ; TR Wvice claimed & c&&@@&@i&&%lﬁﬁﬁyﬁﬁ&idﬁ@so&d@tﬁ@ﬂf&bg lattice

conpri si ng, at east, a

of the region of the second

ortio
senlconducFHP”ﬁﬁF@?HéyghtOQESHmmhhereln t he gadol i ni um scandat e
(GdSc03) |ayer inparts a ten5|le strain to the first sem conductor

material, 361 d The devwm 1me n cialm %% (e)rleiln g{pstssgn%goq}g%r or(mC¥e§%l01?3iiifloﬁyer
e erial.

|nparts a conpressive straln

sec tor

13. The degérgenigkai med in claim 12, mhereln the first sem conductor
material is a silicon germanium alloy having a lattice constant that

is less than an effective lattice constant of the gadolinium scandate
(GdSc03) madt-eri &he deginelclaimed in claim 20, wherein the dysprosium scandate (DyScOs) lattice

tmparts a tensile strain to the silicon germanium.

22. The device claimed in claim 20, wherein the dysprosium scandate {DyScOs) lattice

tmparts a compressive strain to the silicon germanium.

23. The device claimed in claim 15, wherein the first semiconductor materiai is germanium.

24, The device claimed in claim 15, wherein the first semiconductor material is a compound

semiconductor material.

25. The device claimed in ¢laim 15, wherein the MOSFET comprises:
a gate insulator formed over the region of the first semiconductor material;
a gate formed on the gate insulator;
a spacer formed around the gate; and

source and drain regions at opposing sides of the gate.
26. The device claimed in claim 15, further comprising:

a region of a second semiconductor material formed on the dysprosium scandate

{DyScO,) layer; and

11




wherein the second sem conductor material is a silicon germani um
alloy having a lattice constant that is greater than the effective

| attice constant of the gadolinium scandate (GdSc03) dielectric
material. 14. The device clained in claim12, wherein the first
MOSFET and the second MOSFET are connected to forma CMOS devi ce.

15. A sem conductor on insulator (SO ) device conprising: a substrate
conprising a | afYﬁEonng@m{kQ%hé‘gﬁﬁﬁ@ﬂg(ﬁgp?isi(lgi{t%g}%)pogﬂoﬁL)Lecﬁé febibn of the

mat eri al ; a region of a first sem conductor material formed on
t he dyspr o&ceihseaseidaeier payyisk03) | ayer; and a first MOSFET
havi ng a channelh&Gme usshRGiudlcdn@ASID BB laldieRpRHk 2 tdf1RHh @MhOrsit he
first sem conductor materi al . 16. The device clainmed in claiml1l5,

wher ei n t h&HOReos BRseEYdfict or material is a single crystal

sem conduct or MRkdRSid Ak dPPMkIE stanGdt@MBED) abdriiGfuts a Solnprdskiee dRMIE Ge

clained in clgi m 15, wherein the first sem conductor material is

formed on ¥PWETYCIHEEO IR ¢ HE dysprosi um scandate (DySc03) lattice.

18. The device claimed in claim15, wherein the first sem conductor

material is,silicon.. 9. The deyice clained in claiml18. wherein the

dyspr osi um§7s;can %‘ft%‘”f"“[?iz‘@é‘ﬁ%’j“ ‘g # 8@‘*‘{‘“ ?&?gs%n‘foélﬁ‘é‘i‘ﬁ‘ é“age%‘?lé‘“i B8t he

silicon. g29maifhealthe\nadee chi@bawdstim thal igleps tdn an\wiatied lttitdw@ndiint st the

sem conduc i i i licor manium 21. The device clained
%ﬁﬁr\gﬂ@% g{ahﬁ%t%@%%kh%%l 9tk

inclaim?2 rosi um scandate (DySc03) lattice inparts
a tensil e straiwhaan thheccaid sepspndgepinmaieriams a siigon SPhmnuendloehayingio atiebei n

claim20, whergif: DR GYER éffé&lv%@ﬂt'fk@%&%taﬁ@:&f@f\eg@pr Rt sb8ark fMALsS a
ot 7 537 the 'd

conpressive strain e silicon gernmani um evi ce cl aired
in claimil®Bateigherein the first sem conductor material is germani um
24. The device clainmed in claim15, wherein the first sem conductor
material is a conpound sem conductor material. 25. The device cl ained

in claimi13: whBiedpYica trampisem 2o iheris dy irg MRFETipb e gror MOSirddre
over the reggh@rd®f rihechMosdevis€m conductor material; a gate forned on
the gate insulator; a spacer forned around the gate; and
29. A semiconductor on insulator (SOI) device comprising:
a substrate comprising a layer of a dielectric material, wherein the dielectric material
comprises an alloy of gadolinium and dysprosium scandate (Gd.,Dy.ScOs);
a layer of a first semiconductor material formed on the layer of the dielectric material;
and
a first MOSFET having a channel comprising at least a portion of the region of the first

semiconductor material,

30. The device claimed in claim 29, wherein the first semiconductor material is a single

crystal semiconductor material having a diamond lattice.

31. The device claimed in claim 29, wherein the first semiconductor material is formed on a

(001) face of the lattice of the alloy of gadolinium and dysprosium scandate (Gd,,.,Dy,ScOs).

32, The device claimed in claim 29, wherein the first semiconductor material is silicon.

i2




source and drain regions at opposing sides of the gate. 26. The
device clained in claim15, further conprising: a region of a
second sem conductor material formed on the dysprosium scandate
(DySc03) | ayer; and a second MOSFET havi ng a channel
conprising at |east a portion of the region of the second

sem conductor material, wherein the dysprosi um scandat e

(DySc03) | ayer Immﬂcscamte@mm 38 Whaief theQattiforeaBby F@RAHMMAWLEY OF
mat eri al , ein the dyspr03|un1scandate (DySc03) | ayer

inparts a gwféwwa%ﬁd@n%@ﬂngagéwﬁﬂleéw odkdlctdr nateri al .

27. The device clainmed in claim?26, wherein the first sem conductor

'S Tose. thak an it fet PORRT A oBet Tt de Sk by bR Koanaat o

(DySc03) natrewnialh, and wherein the second sem conduct or
material is a silicon germanium alloy having a lattice constant that
is greater than the effective lattice constant of the dysprosium
scandat e ( Bf.Sc03he deatcerlhialed in c28n 34 vdedwvieddticl dihertioy of gadoiniom264

wherein thgd g}oﬁxﬁ%ﬁﬁ’@f E@ s § %Eﬁ%ﬂé‘gtel@@ﬁﬂn f%rf%@%?{‘% Chfh 0 form

a CMOS devit or on I nsulator evi ce
conpri si ng; a substrate conprising a layer of a dielectric

mat erial, %er e'Tﬁ'&: (}ebﬁe glbiﬁ!e&’ ﬁltc¥a'mq 3&%@%?1’1%6 1%53&% ‘c@%ﬁoﬂ? Ig?c{ohfﬁ}ﬁnqu

gadollnlunland dysprosi um scandate (G&d ayer of
first sem EUHEETGEATHHE @ciuapwse@ﬁﬁwaéﬁa f%’rqsawﬁtra@ﬁo ﬁlﬁéii@nﬂ@@@ﬂwwc
material; and a first MOSFET having a channel conprising at
| east a portlon of the region of the first sem conductor naterial.

30. The device Ebﬁ‘afi%aciﬁlﬁlee}naciarﬁl 29 wheggia the; figst sppicqdpaqr natesinldi BRIGRY G-

material is a single crystal sem conductor material having a diamond
| atti ce. The devi ce cl ai ped n claim?29, wherein the first

seni conduc?% nE]Pee‘fe*"éi? SIpigieg By clrin2 Pi"“&‘%lélt?f)%s‘F%i‘&‘é""&?c‘?fﬁ‘é‘tq“é’tlf?‘é‘é“pBP“d
the all oy edmigadakd:miatsiwiand dysprosi um scandate (CGd(I1.") Dy, Sc03).

32. The device clainmed in claim?29, wherein the first sem conductor

material is silicon.
39, The device claimed in ¢laim 29, wherein the effective lattice constant of the alloy of

gadolinium and dysprosium scandate (Gd,;.,Dy,ScO;) is in the range of 5.431 A to 5.657 A.

40, The device claimed in claim 29, wherein the MOSFET comprises:
a gate insulator formed over the region of the first semiconductor material;
a gate formed on the gate insulator;
a spacer formed around the gate; and

source and drain regions at opposing sides of the gate,

41. The device claimed in claim 29, further comprising:

a region of a second semiconductor material formed on the layer of the dielectric
material; and

a second MOSFET having a channel comprising at least a portion of the region of the
second semiconductor material,

wherein the lattice of the alloy of gadolinium and dysprosium scandate (Gd(_3Dy,ScO,)

imparts a tensile strain to the first semiconductor material, and,
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33. The device clainmed in claim32, wherein the lattice of the alloy
of gadolinium and dysprosium scandate (Gd(r.,)Dy, Sc03) inparts a
tensile strain to the silicon. 34. The device clainmed in claim 29,
wherein the first sem conductor material is silicon germanium  35.
The device clained in claim34, wherein the lattice of the alloy of
gadol i ni um and dysprosium scandate (Gd(i,")Dy"Sc03) inparts a tensile

strain to the siwhi6iamegRhERMNILIAMoy 03@adoﬂﬁ@mdﬁﬁ@y@ﬁoﬁd@éo@i&ﬂte|(®d(RL[@,LS’GO@’F
wherein the lattice of the alloy adol | ni um and dysprosi um

scandat e (@E}?"irts%f‘t@*’f@%‘?ﬁ”&i‘%ﬁﬁet’s@"%ﬁ S%S‘Wﬁ?chr‘ﬁ"é’i V&% rain to the silicon
germanium 37. The device clained in cIa|n129 mherein t he first
T TR e

S em conductgemanmthehodlaving 3 QuticF benstdenthat & 1ab ammrarbfﬁeawe fagticar @Sant whée ellay

the effecti ttic onst ant  of | gadol i ni um and
dyspr05|un1§%§ﬂﬁa Iﬁéﬁémwun“§g8%§E$§“?%m$%g ?gnge of 5.431 Ato
5.657 A. 40. Th@hﬁevﬂ@@m®WQNHEEM®chma&nﬂEQHMWMEﬁﬂmnmthMWEBEEmlm&w
conpri ses: cBnsHat tﬁat Iis%#le?‘[‘h?ﬁ thg foé‘éﬁ% 15%}’% coI‘n&Qaﬁnt Eﬁﬂé a% fo ga{lchlﬁlufn At

sem conductor nateri-a gate for med e gate nsul ator; a spacer
f or med aro@mﬂwﬁw@ﬁgﬁﬁﬁe«hh®5§é@96e and drain regions at opposing
sides of the gate. 41. The device clainmed in claim?29, further

conpri si ng: regi on of a second sem conductor material forned
on the | ayé? of Tthq@"&ﬂ? piged i aipge-ariesin thafyg MOSFET apd de sesarr WRBFEare

havi ng a chagtd 16 UMRLIHNYdatcc] east a portion of the region of the
second sem conductor nmaterial, wherein the lattice of the alloy

of gadolinium and dysprosi um scandate (Gdo_xpy"Sc03) inparts a
tensile strain to the first sem conductor material, and,

wherein the lattice of the alloy of gadoliniumand dysprosi um
scandate (Gdo_x)Dy"Sc03) inparts a conpressive strain to the second
sem conductor material. 42. The device clainmed in claim4l, wherein
the first sem conductor material is a silicon germanium alloy having
a lattice constant that is less than an effective lattice constant of
the alloy of gadoliniumand dysprosium scandate (CGcl (1_x)Dy,, Sc0)),
and

im
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wherein the second sem conductor material is a silicon germani um
alloy having a lattice constant that is greater than the effective
| attice constant of the alloy of gadoliniumand dysprosi um scandate
(Gdo_xpy"Sc03). 43. The device clained in claim 26, wherein the
first MOSFET and the second MOSFET are connected to forma CMOS
devi ce. ABSTRACT SEM CONDUCTOR ON | NSULATOR SUBSTRATE AND DEVI CES
FORVED THEREFROM A sem conduct or ompeTisdct or (S01) device is
conprised of a layer of a dielectric material (52) having a
perovskite lattice, such as a rare earth scandate. The dielectric
mat eri al (52)SHMICGNRUGCEORIGN estaL ATOR BUBSTRATEANT DEVICESBORMED hat
enabl es growth of sem conduct or e %@'R 4) having a di anond
| attice directly on the dielectric l?% . nples of the rare earth
scandate dielectric include gadoliniumscandate (GdScO[err]),
dysprosi u . e nd all f .gadal i pi,um and .
dyspr osi u% S:egtg%gg}tcg" % gl%)] E{/%%?erv ?ﬁ %CCBFgﬁéré?)o?a ll—ag'aluor é c@?lecmc maqe”al (52)
having a perovskite lattice, such as a rare earth scandate. The dielectric material (52) is selected

to have an effective lattice constant that enables growth of semiconductor material (54) having a
diamond lattice directly on the diclectric (52). Examples of the rare earth scandate dielectric
include gadolinium scandate (GdScOs), dysprosium scandate (DyScO3), and alloys of gadolinium

and dysprosium scandate (Gd, Dy, Sc0;).

Figure 6f
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