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SEM CONDUCTOR ON | NSULATOR SUBSTRATE AND DEVI CES
FORVED THEREFROM BACKGROUND OF THE | NVENTI ON Fi el d of
woOheosimyamt i on The present invention rel ates geaemabkdog010574
to fabrication of insul ated ate field effect
transistors TO ﬂ%ﬁ?ﬁ%%ﬁ HND¢ o
MOSFETs that are f & R%El? ) TEJFIF% substrate.
Rel at ed t echnol ogy MOSFETs are a conmon conponent of
integrated circuits (1Cs). Figure 1 shows a cross
BAGKRQBHAOF FHERVINEON onvent i onal MOSFET device. The
l\/[ﬁF&Joﬂﬂ%Iﬁ@mdncat ed on a bulk SI licon substrate 10
active i on._bounded shal | ow trench
s Pf%eﬁ%mfzt%%@tt“%f%@w aé)rlfeyoq Giedted gaprdield otgey gpansistors
(MOSEgT'sdyand fmoteperti¢dRBFETMDS Bifisolfah@¢ folnisd oo apiasinit ssubstrate.
faqieila@ezatteggmgg the substrate 10. The MOSFET is
conpri se gate 14 and a channel region 16 that
ar MQFSs éIFéEOHB’Q:O“zSO‘PRW‘?ﬁlt tfarteeraWsiirudle BFs)1 Eieyigd fhoxs 2 cross sectional
viewsdf h 'bcmomlanal MOSERT dabitd. cmaMO)nym]r i FablRted Ib@blm@sﬁlﬁoﬂAbdu&e 10 within an

actlv% ¥e%on nXe f g%h (gw t(r)efnfh 1solal ons IE ¥ha$ﬁ-ﬁ£mcaﬂa 1srqat%?h C are relglon of the

MOSEEG %ﬁ@ﬂ@f chh@PqW@nC@mrthe§Eb5@mlq 5W M@@FE’.‘T@S eamgprised of a gate 14
and £Eh3hnB] rESEH 18t agé]seﬁdﬂﬂeddﬁ e ﬂnﬁéﬁk‘:ﬁ&@lat@pﬁ sfhat Hiidof g:h&érb% sﬂ?&n

P si de hanne The
AT N N T
The gpfutce pndtdreén kgonyaf thoVIOSFETxoppiie gotloweulcasnd dra@Geghine 4 dnk deep source
and cﬁ&ip %%{0942% forQ@f—‘(Ql oﬁﬁﬂﬂq ﬁde@ Gf’th«gcrhgdngl rég@cgll 18! n@he%f?al ?\rv ?ouué &Y drain

f or med glonl ation after formation o a _spacer
Tegions e DR ENEhtet fampgon o5a poteeva e df aiehthe tibiie Pesgggoutce and
drairaregor 00 @re therofornieh 8y e BplaatidnG@erdbrehatithaf Nsph@gi20AGnPBe a6 14.

Soulrper aQnH lhgﬁ sfﬂ Hés %%%IQ %&Iﬁé&toﬁ th% 'élge e(gagééfca% (ﬁaq }e 1%}18 ZB?Sﬂrgvgcfe‘e oﬁnuc contacts

Sul CI are co
and r§‘§¥ﬁ’ %ﬁﬁlﬁ‘?ﬂsﬁi‘ce mhitesilipidgs 2 ﬁrﬂ compisdf the %Wa§§er@m§éqctor {cteyjal and a
metaDfuchds Gl ((ﬁdNbr)mckA (ISll)li £ Elﬂcﬁd@%@ id a%o &Jrﬁ&l aﬁ BE ﬂ@@r s@xtfactz Bﬁhe gate 14.
upper surfac native

f or ternau € tf) gormatlon op(f%w es 0& bul semlcon actgr sgt}str%ﬁﬁ ste?ug?nélgctor on

) ev ces sem con
insulpter (SQReRItiDY &1 SQiﬁoqsmmraM&SFl@B@re)for@eﬁgt ulstrite fat ifcudes a layer of

a diefobdic RARSL bt tﬁHMOQ@%EiR@ ré%foﬁs fs@li H@ﬁe@ﬁveaa HBS bf ﬁt/é?ltages over
bene

includes a | aye terial th
doviph Sy G Fou TN g St ey FUBEP R Ao pares eaoge
curregtf reé@v@nwlagelgtvawe@Mdévlpm@g feducedatlipicapacitalag) dad reduction or elimination of
short%ﬁﬂfh& Q&Q%b%e&%p&te o ﬁam ﬁaléﬁh% @?%mke@sﬁo%rs aﬁ é{g gﬂa l)ioa onventional fully

ween devi ces, reduced | eakage current, uce
cepI SRS bt SiEaio! BB i o SGIFUESle pageedof s ilcon lyer 32
and a0lRCic lagerce, TlaMDIFET stictutnis formee on 1 mnaaa&dd@ergldaf?,é shQilicon layer that has
been %@ﬁe‘& %GAGEI‘ECOIECR\LI&LQQQQ]%E 1cé1§1%1W0§1§1 d@\qges Qr ?\%ﬂnﬁ |lrl]I§dOped channel

OWs an exa conven | ona
regiog é&s &cEe asthy covesHEE, sﬂlméem% MEGFET dsaif exferiehs %aramplanted into

the sﬁ@n ré‘gwﬁSS ﬁtﬂ)bﬁ)sﬁg)m bisedte Qﬁ fo&néiiloln h @Q@mit@ay& UER a%ll@sﬂﬁlg @rmatlon of a
cture

spacer bf el%valtteél ts%u ({r%lhreélgnsgg arg growP PI&%‘% sxfjcgg} Iggiop h%ﬁndﬁggﬁ%g)gﬁe and
drmn@@l‘é@éﬁ il édsélfcndmatq canfioy Pkuathen feimadids on whi ch

| Ny b;ﬁliU@for QlﬁMkﬁEﬁIO@f*@l‘ ePbimRbe idho Inbefle HPERRE %oﬁh@ BAG! MOSFET
is located at the center of the silicon

semido Egﬂcfahm%*%lal AU CEURATT GRS P ROV ETSARTBRHON 93l o ngrease drive current,
frequenep teggoh@cind (Fptal@tlrtghﬁae& A et of @gieBihg 3@rid imobifify Gist g b&bkesfocus of

recen?;tteﬂlog ?Sttl% u]s of sﬁ) Ecﬁﬁxgteﬁﬁ éoa\ng&::Sgalh P%ﬁlh@& olrensq'lg StraFocl s|119c\1,)\41 rrﬂ% be formed

rnmati on a spacer source an
by grpige @ﬁgltasaﬂ 1axeéofg¢r@9mdle§ﬁ)r prhvesiliep geepmivmesgbsipe. 3Fhe s@m germanium

latticShak € k1B SIdér CRica Pdstght Bbha ﬁj@é’lﬁlﬁ@ﬂ lﬁtuge&lu@ﬁ(ﬂhe@re‘ééﬁb%f AR larger

germ%h%aﬁgn%ﬁﬁ R/@EE ! g}h% gp? Hﬂ%lg régsvg SIP%OH a ﬁ éo %mh%hcon germanium
carrier rmbl lity of t he MOSFET
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sem conductor material so as to reduce resistance and
power consunption and to increase drive current,
woneguerey response and operating speed. A net ROT/US£005/010574

increasing carrier nobility that has becone a focus of
lattiegrd@ile sif iifteptethin s stifre lajice Smodsrats Ewse fraindicreates ¢lestron mobility,
and Mnbre kubsmtlandrmsﬂesaapmbrbae@ holf @ioilidy © Tl dfrdiid eﬂerﬁﬂd str6i® Fhel@BYs with the
propgrglcr)rx{ cg ré&%e 6%%&{ 1n9he 51 con%ey?ngam%n laFttlaé‘:i;c( nlglﬁas Glaé/ beeelbg)tll}d t}tlaéa mcﬁﬁ:éate compressive
Stfai%impr%%rﬁlolgéwhihm um lattice has a slightly l|arger

| atAnl G n et e MAIBFET BedipRatinyls £nsilt dam@killedH Tt B sﬂ#ﬁ if Blgure 3. The
ons In he

resence of the |arger germani um
MO ‘%? gt o 8 Qe CQBPH‘S%% sif 1Fap SEF A @W P2 SRR P yiifigon layer 10.
The silicor kermdn@unt Iyer & itylpiceltyrr gg@edieyar iu vhiah the g@mardurt @ABhtlisgzradually increased
from3bib ?d ﬂgtv&le& fb"/ecé‘ﬁ(%' dhﬂ’én&lmng‘le ahl&gllaofl s@&u&)fh?tqs de'sﬁ}egogr? %ﬂgx?al layer of

tensile straln I NCreases ectron no
strainef) iligon At is gfowp am P pikicos gapTum sy 8 slbs MOSFET metionyeptonal MOSFET

structfee indladitihdeedouic€ang idtad régﬁdnﬁl(ﬂ shalls DASEMd \dtafntéxtﬁr_h%ns 24, a gate oxide
layeﬂ% oap%gtglh on L(I)I{(]ie e}rra]rlg?orgecg (3 la er 2t6 saactﬂrhjgf sglgrc égﬁ%lgltsiggpdes 28, a gate
Sﬂimé?ﬁ?p@ﬂé g@ﬂ%“@?h is¢latiopsidy @hﬁé@alhﬁdl%cwmmehalmythe dannebregiqul 16 provides

enhaﬁlfedm%&llﬁ}_bétﬂ&ﬁﬂﬁ%uﬂkhﬂﬂhﬁn t enS' e strained sili Con
FET is fabricate

on SERlIS LIS bbb rPOP R o oYOn er PR Hayer Bee ¢
showg prosspmplnofa sgdiked sitiepn|SQYMIOSHET. I thés dgvide] hOMOFEE TR fokikaon an SOI
substrAWEH cdnﬁmge)! leﬁ&h il ﬁ%‘? ﬁlatj 0@%3& a'dﬁlem& ﬁ!{k E(p ©he silicon germamum

er mani_um cont en 'S ra ual y I ncr eased romzero
tyert A (5% R GBS AP GRSt MIOSEB e BFred & geed siicon
layert4h &tgrawa od @8 kitied gerAaniapietiax #2aThé BYSFEDL tH84 foahdd@th manner similar to
AN . I S: : . sl Li con germani um | ayer 32.
that (#_ Iﬁlg C&lgg}lf:lé%,l didinS AL &Olcé (H’ %léﬁﬂe

M5 uses conventional FET structures
i nEIUHITRY: DEEp 2 88 Aepeed AR ¢vias hatinsgiperpies apgainedisdipqnsiignnel. To
contrSIOhY 6@t cAfReldFradt, A fﬁpytdmesédcsm MOSFEBprgiably 836iadRinhedde8ibn thBkness that
isno %og%ag a[%)goxic’r}lJaEeE ool“rllg 8tbtg r‘%‘?‘ﬁ‘glg‘ﬁfgtﬁt g%\gev%ggi\%% tlég%eg%o provide a
supp@mgdayg@f Sicon aﬁ@a@mbqn@w the erpiodi silisorl caprinentge @l chirnel thickness

becodslaRm8dn Sh tha RN bR &rels@ihe inRictelieor RSB S icoh ﬁgbtgﬁ‘ffléiglt to provide
s enhanced carrier nobility between the source

Slgmpcﬁ“&f niﬁ’sgfyr?nhag‘fepﬁ’i‘ "ed silicon may al so be incoi porat ed
| NOterpopdidBRETs bosenefdrttonobstacleSGIr nstidvg tzatmh ef SATidgiteegederally. In
conv&h&‘ﬁﬁul%eﬁmI%e\qzes Qt 1%51@&& @%ﬂ)dl%e a Iv&? Hun%gnnmg %}Per%oﬂmng

i s device, IS formed on” an
Chemtcﬂa‘{feed@a*ﬁ% P?I§%‘§g @N@ P 'E?)Wb%fét? HetAP ditridalpenes Atsemisondpqiqr @ngterial
remai@is. Hosk &g, tAMPECprbdayes b néhOunifdriewSict iha@mm 1Ged AR kiadkedss éfSs much as
100 ZP qﬁ{ cﬁﬁ%lecgrrxén%&%%f&ﬁ%érde Q%havtar%%&ltyel th?c I?egsé" B:T]e%ogms urracce]g[able For example,
for a F%‘y’é‘n‘e"ﬂ% apkangpf gsgiAn Bisknesre! @MOPU@@WIYQ}éQ Prisriiesimble. Gjiavribestickness
vanaﬁﬂit@ of\Jopihkilayess, & R o8y fidicoed réllﬁbl?plﬁ&fd@&fann%l IWe}s%EVﬂthetcbﬁéct thickness

tmef g e conventional strained silicon device of Figure
¢ ei’ﬁ' lnP“tnsws difficult to forma fully depleted SO device
t hHtvoilé beotegiablatoessovaa BYer ofi seraidondiickar oetariat hiamdigéctric higterial in order to
achieteQ] E:Js&xltlaltyhﬁlfﬁcrﬂ(}ﬁatnn& lﬂe@ﬁﬁ] Rhcrftd %Q/eveﬁ cén%dtlgnagﬁch%dgg%rﬁglce

referably has a channel region thickness
Prodﬁcgonﬁeahfh@‘?sefelef Rafe asﬁﬁf ByFtatier g GRI P he 51 paddasseptalline
materiab rFgt dxar.nﬂ&h) wiivcarwalegy aveanstifoed ﬂt&ﬁ@lefc@stplrsm\tdndleit B cut along one of the
crysta% ﬂpeg Q)rr? }re%%:ﬁg{]cr)gkl lat ﬁ(lée} %&?ﬁg&{ &m alél n% gneﬁtge?o hl?jlt h %osited atoms of
Sﬂw%@@&tﬁreeéenﬁntﬁ harving gheisewe etice etvsivrratil plegn gpc depsities, s folming additional

smgletcmsl@Kﬁlﬁa‘Eﬁl of th@ib@s’hl:m @ucﬁ la lein pl@t@ de sﬁ’(ﬁtsﬂlﬁdﬁft{kbﬁh@ﬂaﬁm 8Qolycrystalline
nt nob ancenent .

sicoRg RSy eV 5P Barovst (3P B Lling vl e i
m ni aturization of SO devices generally. In
conventional fully depleted SO devices, it is typical
to produce a very thin channel |ayer by perform ng
cheni cal nechani cal polishing (CMP) on the substrate
until a deS| red th| ckness of sem conductor rraterl al

r

~NR AN o o o
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100 A. As critical dinensions are reduced, such
variability in thickness becones unacceptable. For
wexensphes21f or a 45 nm devi ce, a channel regi onPCT/US2005/010574
thi ckness of approximtely 150 A is desirable. G ven
randpply opiqpfed il eegpectat thasp Pl the W@Fldlﬂwrﬁl% ddesP fpypay o silipan ejhibit poor
condu@ivity @inphrbdid kihglé ﬁydtaﬂB l;lhcﬁb byd tRfeddlelgend h@i’ﬂzﬂ)ﬂ forl USY/iRtR active regions of

{ t
MO%\% reg(r]@é %£t£ % as g%neraﬁ no% gesen aossﬂt)le % &Fow smﬁ]e %Y.%tgl sshtc%l},on other

ayer
matepipl$, @prfigyarly Ppnaenéiprel @@ftcmcesunlmseﬂmcal oxidgand sitfenm o ymitrdeh wpsestructures
are e@s@ntﬁﬁﬁz@ﬁb‘iﬂh@&s oY dd4dt &Qémecm&me&mer egi on thickness.

Ho convent i sem conduct or, devi ce production
t oamHFisdE CPIafF'ngBaﬁte@w@uﬁsf%t PRSP SRIgATONelpt Py et evices are ot

satisfagtpy @ pegucing devidaghaging widll caificabdiiténsiv@nad degicassicadpbriatitg strained silicon.
rmt erial. For exanple, silicon wafers are constituted
sin Ie cr stal S|Iicon that is cut along one of the
SUW%¥9 ONrovide a regular crystal lattice.

Th IESnbb(ﬁﬁlEﬂtsﬁE thS ﬂfVMﬁSn 1&8\11(& sb@mhai& oft Rsuldir 6&VicdEPSlide®6k a dielectric
nment s__havi

layer, ug?r{r@héc(e?xfa Sssr}ruﬁolél uc or El er Inr1ay }?ﬁ dlrectgl &g)c\)vﬁ ’ahee |C%O§)I r:a?s &E Sle alglugnc layer and the
properigsief qhgseaz@daﬁdwt@vﬂyrer miyhg p@semrsy thtethe dinfeciair jagdr implarts 4 fawsile strain or a

com@mm@m@fthessgﬁiao@u&&mleﬁ&e deposi ted sili Con takes
f or m,of ystalline silicon or anor

th ol ycr

i FPEERSmePER: ¢t gheawﬁlag BaVid™qtheds 91 Qo .

haerian mefered stobddinheats of theintdntdn utibzeangeril y dieledugnhadiaMiatife a
pero&sﬁﬁ:ﬁﬁﬁge strrthu;eh Qﬁ@peﬂivsﬁt@ﬁttéé"ﬁag 50N ﬂ)'uxgﬁc ?{o@hé‘assun;m‘?&ﬁa CF for growth of

forns of [icon_exhib poor con %6{(20”'[)
diamgnd jatice SWE}E‘E“%&YO“S Erameln O%dﬁf‘dﬁcm%liaéw RSTOyphife [iice Wiweipe aﬁiuée rare
earthfsmndmmpcmndshm:hacgaummunaganam(aaﬁcdyp&s@ﬁ&sum Lhethte (YSe0,), and alloys
of gaﬁ@mﬁil taﬁd &}Is E'sﬂ.ﬁn 9%1'&% gﬂdl r?n )b%%am es o sleipllcce)nd%gor%a%nals having a

e Cr St
dlamﬁfé‘rl%“i“i? gresrreyhatis soemtiiowi thfdlia@leefé%s?ainé%es inglyfe slisoms érimerdim, alloys of

sﬂlcdﬁ)&hdj@rnﬁuﬂﬁim&lnh Nc9iype Xe)&ﬂdohdldcﬁﬁmatéﬁ&@ S®h8d g'aﬂﬁﬁlldfs@rﬁdea IT&e stoichiometric

comBERETIR it PIPLPLRRL B 8ol TRty o o e e
earth@frae@tfcmp@ts 8 tspdile sfradhLee & eqmperssiverysaih @tttosendeonie®s maemnl grotn thereon.

Such%@tebtﬁtf ﬁ&&rﬁ[shaﬁr 64 uskd quﬁle&gc Qf‘e\/ in(égrﬁccﬂ@ﬂé'to@ B Bk MOSFETSs, allowing
a thi se C l‘% Vior I MfeENSI ONS an devi ces i ncor por ati ng strai ned
r% ﬁn (e]o) %W‘ﬁ\grﬂf dFpeEy P P9 '¥¥bodi ments of the

i nvention provide seni conductor on insul ator devices

DEs@mmbNmﬁDﬁA%@ésecm c layer upon which a
senm conduct or | ayer be directly grown. The

pr GPBdmeEEs obthe ‘t“l’Fé“‘H’i aéq ttibgdan qogiypstionyigh thefallqyyingsEaningadn which:
of Figlve 1 siews ¢ amciaaérar MOSBEIT foraY inlhecotiies @hh Savdnhiab! prdiessing;
01 RleBED ilofs h Al Fptensi e strain or a
nﬁr essive stra sem conductor material .
FuF’lngéﬁSfé’Wbé)%ﬂnYP@ﬁ‘tnsl sppingdsidicend@¥HETon provi de net hods
f OFlgflr@ B ks D8ralibd SIHEMOSMEICLSned 6 4 SUI BubbF-8f i &R ventional
od| ments of the invention utilize a |ayer of a
electric material having a perovskite lattice
st Figartafacsh aith® siyev thymkivekite hraltdfamoml Iht®s, batkthe howerdn ideh these
latticRRVbHSRe;SUI t abl e tenpl ate for growth of di anond
lagtice senmj conductors. Exanples of dielectrics having
E‘é%aﬁgm bt - 9daferapt S’%&“fﬁ?&‘t“ﬂfFSéOW%@w&PfP%\’Ffé’né’é? ftgined silicon SOI
MOSEE]am dab@arconjtouresnphiyCdmbadimeya dithd 1I‘Netitiﬁn$dﬁan dat e

(G4 and .al |
ARl aRhSL B AL S YRS o SO &L 2k
Exanpl es of sem conductor materi aI s having a di anond

DETAIBE]D mscmmmwmmmb sm@mmgﬁﬂ e vvi t h the rare
|nclu e silicon, aIIo%s of

R R e S e T
materi al s such as gal-lium arseni de. The stoichionetric
conpositions of the rare earth scandate and the

sem conductor nmaterial nay be designed such that the

rare earth scandate inparts a tensile strain or a
conpreSS| ve stral n to the sem conductor rraterl aI ~grown

. .

technallu
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a thin sem conductor |ayer to be grown directly on the
dielectric jiayer. DESCRI PTI ON OF THE DRAW NGS
wanbesdoment s of the invention are described i nPCT/US2005/010574
conjunction with the follow ng draw ngs, in which:
diamepdfgffice ay & TAEN op 4 iTiRrBiR faveRAYInaDSIESKI!S 18figfe §erpiponductor materials
haviggeatantbadBdicaihdilile ciidod Gain 20iR] anfd FiGe §éirinli}@um Elogsu [(®mBound

senu??&%}{@orsqh& Ra gg:teén%r(@dl ﬁond IaI}{EeSF Bl b u [ Eto as ?émg\ﬁerﬁ%{ﬂgice may also

ntiona ral ne
be gr@w ari th@mﬁr@/ﬁhlt? latsige MOSEEE cb@rdnre@todweama@ad lgttids $¢rparpeses of this

disclbateN @xeﬁﬂ%ﬂa‘d @ﬁﬁdh@&%ouﬁ@&ﬁﬂbﬁuﬁcﬁs 1n!::l{1cgzl1ﬁ %y;@@enu@(ghd@ﬂ)gs 2 as gallium

r ovski and di.anpnd | attices
arsri ) i PR SRt NI afiropog, Exauies atdebreis et peovsiite
lattic styuc®iy, lnCﬁldﬂ? rag@arthGeandatccoGiboumtsonehst padclinitmesaddas RidcO,), dysprosium
scanaﬂaw(bp&ogr fole[tins ?é AR Rfinifn §x§drq?§;,@o§ﬂ st aa%qt@,dl féhi@F%he st hiometric

accor dance w an exenpl a
compopi{jens of thyare #th seandpfragd the gqﬁm%d%wnvéwabm@fbe gesERage provide a lattice
misnflel k@R thattheaar€ edrll dat@teWnpdits aRndB¥ &Rl oRk b’on@[‘@sﬁ)@gﬁ]ﬁlﬂ&) the semiconductor

SCRI PTI ON OF PREFERRED EMBQODI MENTS I n
mate%gélvgglr%gzw th enbodi ments of the invention, single

cr ysenglexegplycoheliedms o lavetobnt afesatiegindge sedpl@moridandate (GdSc0s) is

used héd did1&eRic ﬂ@b’r ab(ﬁasgrsﬁlﬁ&uﬂglaﬁr i ﬁl}v@tﬁ bd t&sﬂl@sﬁ%ﬁed@ﬁ\%r{w s1ﬁcon germanium
or materials hav

s R P R Gt T P e Aor i el

dlelegm ngon! ge¥orapnlicatoml | oys. Conpound semi conductors that
N2Y¥5uR 52 PRGLESHO00 0 kAL thif ik HE SR 1S of BB LR doandare

zinc bl ende attlce%@y e gro
<Gd55§a> o &RIFEL P P Sk s BTG it crordn e vt ool of e
latticelis a b 6hith ardetor the catios (P IGADS €8 cafer bheScubl, B bi0S U Be catlons (e. g Sc) at

each Qf%cﬁa?h afﬁgn gjd GJLtePe‘a QB?F“%% e%lgemlf ?Agsg uecr:cgvolqt% lalttln ¢l %gﬂg is somewhat

sem con ctors s ar seni
dlstoré%i fWE‘I gperfrst quip fog ps g rpawlypt tbwélcglermoe@ maml@tecresbut g sevpRlsgucture

remaﬂﬁ thél batle € Corisdq@ntIf AMéIfARE: X tH QRIS Kike %ﬁeﬂtlﬁtytsh&é& wathinb €dcdléBiered atom.

are e canqgat e S
 gagel e ISR D P RIER G R RRP e e ave dmond
1att1c{ W@)y corgprijeddf pvwgtergqinemdg)faqzqﬂe@w;‘p(hqmdw djlytsp;r esh offyet from the other
by Y% Sﬂtﬁéﬂgﬁgﬁﬁof &@Htm@ g&ﬁ%@ar@%@ng?e)aeh of e thide aﬁzt] heEetric

Si t rare h scandate and. the ]
sofh, 6%‘6"8%{] ?i?f’nﬁ&{“é"r By trucwaﬁy fjeferens %ﬁ%&e@&mﬁ 155t dhs tap Tttces may
be Comaettlblecf@ papssaedf efitasd glywtthizpentihgorr the spach@of the saadia adcRlattice. As seen

in Flgum%@ rtﬁesato%s tdtecﬁ]esf'acl,e%f &l gﬂ%oﬁ‘ dl%onﬁ letQ:ErQngg %v?th i erﬁ t{l ﬁiICég oI“ e gadolinium
sem conductor material grown thereon.

Scandasfz a?fﬁws%ﬂﬂwécﬁrysaa threlpR1L) plapey 05313‘%?111%91“ I PR s e with respect (0
the (0§ Dpind@dfehegaibiihiin kdamda® Camvelarids hegHE6IHR)m dcsndhts RificéiS capable of serving

asat%p?alteef&té’r(gv& L@ayer, and as a supporting layer for growh
t ensi 1ile Sstrained silicon or silicon germani um
| adethowsingFigues Setipdatiine cepsiaeia thi W Secaobihe sadplimgmpscandate lattice is

3.94 Aliagd £GkdwinGn Figlfﬂéiba!ﬁé lafdite astanbat &1 @bouﬁfadeb&ft&frmx%cti @fton lattice is 5.431
j cations.

I L erija
A, nEEE h8Leort FEE: b M PR En kD01 I P o SPRURER e 572
A, Wfliql‘les %DE‘PEVISUKIV 2.8%|geenter tom tlwfS.49 Bl ddttica cansterg ognictatiexed SiBS6.By purposes
of cornpahfbn' ﬂu§e rélg(@@llgerlﬁlﬂum hal bﬁtu%oﬁ)s\/aﬁkdf %&m!nﬁttmtx 5, ? A?g/ﬁ cg{gg#;géoemmately

427 S oy gﬂ@?jm%%aﬁ%ra%d?f%?édevé%g% aepRPompe fpyeof silicon
germap@mt Sk Gef havinga uibecondidnetha ishvetwe@fthdsdrsvo Galtids @ﬁlﬁdeﬁ@dsgm ttﬁ@)nount of

germa"ﬁgnmq@ﬁ'lg 10, T tmanfie S@Q}tag% bgt{{l/eén%%rgglgé{gy F((g?f dgﬂglare%plcally used in

In nost pero
Convegf&ﬁ@maa&ed éificop é?veCé%al repyligngminlafess having laish censthsy that arg effectively between

9%tdmg&at@fthaﬁth@topgﬁaohcul ar atons in the lattice, but the

re . . . . . .
9ERS charactesrltzg tﬁe ltat%ce mismatch between a perovskite lattice and a diamond lattice, this
4
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remai ns the sane. Consequently, the faces of the unit
cell are essentially square with no face-centered
wataw10FH2gure 5b illustrates the (001) faces oPCEUMIS2005/010574
~cells in the dianond lattice of silicon. The di anond
disclosyre; will utiljze a guaatity refespq t9 a%%%fffcg&}atgqe cpRgtgnt” of the perovskite lattice. In a
peromtteelmﬂmmﬁgaésgeﬁ@u? abe-uae s ie drfeuil 1§mdeat>rtsiaﬁxers1y b&ﬂ:ﬁﬁbd as the
dlstaﬁcetbtetwgeen tféegchrp%ttrp gﬁ atg{)]n% orpeérg%ﬁﬁnq ]pelli taces tIH 2 geéovglgtglle‘ttgla thgr)%%sgmewhat
distoned frepuephictiore agd ramnwm@m $heped jusit estl Fagestwith diagopalelpifdiftereptitngths, the

diagbABdistdnP8 bREERYRK bednrs vl &eb&l@ on {hb %retcm of ﬁ&a‘éﬁr&ﬁeﬁt TRYuclP&ses, the
atible for purposes i taxi al, growt h dependi ng

efteeie e cGistant Ty TBACPHL Bt BIFEF H EAEOPREd oo B G coners.
Howeyer, Fi lgipremelﬁﬂl,onshh @hiali ivshaaittedishieis egldted) buch BeimBlemnéntAibns in which it is

desug& grﬁﬁﬂg a sf’i]zl:u,i o%§ ox%l'lﬂllgé’]sel\ﬁﬁcgrla &J}?attﬁgﬂlt%an Wﬁ%t hg{ gég\febgli%mtude in one

ni um scandate per OVS Ite
direciprygompeyed tp prothsy, (e é%qqu‘{eéqtteqe EXstpry may poyielippd bythﬂgst@é@beé@sn diagonal
face Wdnteks if @8 m&ﬁtﬁontoﬁelﬂlhﬁhe(g%&x) or ﬂﬂs@fldistzﬁlf:e t he gadol i ni um

.Scalrl]lg g)}ee lagrt teas(l:lreemen S 1\§enté1g]o%e 9 s(,:l ol 1 Cancg%k er | ae%th scandates
s ‘capabre ot s effsiat 3’6? hre6t

with §ifﬂeteet@ﬁectlﬂelat§mmtamﬁ Ry fgﬂﬂeegn%to ptoldece la étstwdxbgre«mf gtisantch with
respedt to b glté)&@ ae)lmcfoﬁ&iﬁ@r 10ficet & egﬁ% in'@)hé’&ﬂ?eﬁgtﬁr@ %@E&nﬂoé{dtdkls%ﬁ)smm

S the | atti
santel By Sy may e ) Pabebr RO PRt GPp ey 56 4. In
anothegilteingtive] agar e#ﬁh&caﬁdaterdﬁ«we;uc&lras Glh@yicagondle deigatdawit@toichiometric
prop&ﬁ«gn% %d&lﬁﬁm%ﬁ@&ﬁﬂémm th&tgﬁ sélé:feﬁ ) Cﬂr&;&quesgape?ﬂeé@é o e constant. In
scanda tice is b. i S approxi mat e

geneisl, ey ppplieadprsinvobting (e ﬁ@‘”%l Oﬁg&sﬂwqaalet% licen forTar s S@fldameéectm, the
effecried 1an@doisiahtiof OB raree@ith PAAPOR efetibly @REPE KN SR Mattidd UsnStant of relaxed
silicorg%}i g&?%ﬂ ag%rg%ﬁtly E.g]sst}ﬁla% rtk%)}%t%tg %:(I)e tgnt ﬁp rg%( %ngrmorllclu ?;?gﬁ Ai nd is more
prefegpblydsst iherishe 1af€lffm9@ﬁtﬂi Cé h&FaXWﬂmw@@wmumua&qmomwd:@élo% g@mamum
(SﬂaAsupportlng Iayer of silicon germanium Sii.xGex

n nst ant t et ween t hose

vai o8 B P T R el oh U Py R e rande

enableam growth omlrcma SPrAN IS ra@lémage@mwe allosam 2 agyowdisersit@byctor material

d1recﬁ§38@ tﬁé”cﬂelél:@%’rﬁfeﬁalt Yﬂz‘ erﬁ)L Bﬁélh@&ede géilm&ﬁﬁﬁflﬁ i kiaaa! germanium alloy may be
i ned si in lattices havin

evl
chosgf Froeub s dbe oy emai b d ST I 45 REsite = Gwiey T ftets
For egamflé the elidoe igerthranm §llog mapte dedignediohave hdatieh aomsiadt et ig @natlérehan the
effech\%tlatttllcg goxmaﬁt P&LE !ﬁelpc%cvff?a?eﬁalareﬁﬁﬁlg Hﬁl@ Fﬁlc]atf%fn M’ C(fésn%ﬁl gmcgmt of tensile

dianond lattice, thisdisclosure w
straiffpy B 11§ SFTEPRFR Bl B TN é%rfn%unp ot e designed tohave a

lattice @nSinAthht'is @Eatek then tﬁeé’fﬁmﬁlk latuee &oaitztnk &f@he dielbcidic pleﬂélﬁw S&0ItiRs in the
1k n Ic.unit cells E
appli a?é&e ACf:.'& I%t\als;e}@qv ag{&tgl?tgé co% ;ﬁ%s vg F]t aln on € sﬂlccal é‘:errr amam aI’loyt ompressively strained
germpgfiugt BIFHCASO R erpER AR thmrere@@wtseapéatecﬂielqﬁtnagmwl givep p subpitagechaving a layer
of a kB kdrth G@hdatel vABRZived Jffealv@ ﬁfti@é’&)hdtine 51h1§$1tah§sﬁ1c5rh@§mdnﬁlm alloys having
istorted from

it R B DR 1 RRDe- TR SR gy cooxsin
regioni of feasile rtd compregsively sttahned Winggonadr neiegila rithes nag beveeh fof aa@ple, to

prodlﬁoe@lt/lgg %e\)MeL éonﬁlﬁﬁ@ Gflcm dewg&l H'a%ﬁ% A t@ﬁﬂ@sftramwnaw 1ng enhanced
I n such cases effective |l attice constant nay

electrgmpiyy 2uka FW@S %\"\Ylé‘r? %?g@g B FOmPFRES! el rtind Gl Py TEsed hol
mobilyet ween face centers. However, in |nplenentat|ons in

V\'hk\ﬁ gOf Jﬂbs%r tg Eh%fué}%t e%\ﬁ(ﬁtn{q gl %anda? leclrlc ?a ér o§ éjn%ﬁl%r rar{: earth scandate

enent a
dlele%rtwlaﬁehmwe awdws%m o pRRgT @fernm@tsn érraipﬂlmnm lsmqatee@y bmdeaosned by

moledWRNKEH epiRy, i WASchDdeHisBBLEH of m%gféhlﬁdﬂzd BonktflucA Bre &irécR i s®khiometric
ective lattice cq

ared t o anot her f tapt
amoufi PR ad 1B A0 el s e U B S | ey
centers in the direction of ®ither the greater or
| esser distance. The exenpl ary neasurenents given
above are specific to GdSc g 3, and other rare earth
scandates with different effective lattice constants
nay be deS|gned to produce a deS|red degree of

T T g a o L
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another alternative, a rare earth scandate all oy such
as Gd xDyx ScB nay be designed with stoichionetric
wonropaovii2ons of gadol i ni um and dysprosi um t hat PaTAIS2005/010574
selected to provide a desired effective |attice ,
pulseddrerdgppeition Hayde Hisr-dn Whishy sadghipimespdaliarest yanoriradgy fipdtraviolet laser
and @E@Mlﬁedlfn the0Fdck 6f t6d sugskrie OPusbd lhsﬁﬂﬁp@i’moﬁmﬁ)ﬂj’eﬁpr@@dbleho molecular
te dielec ef fective t

beantt ‘F?é axlyie%usg ét ﬁcﬁpa%{e gﬁ%&c{u&mg ore raglfi rowbhr %Elenlpéaa,}/a cﬁa}tr)]oglﬁlgt} Iﬁo%/ also be
used} Htigriogble totrissame¢thadf pm@tceex@decmc Ilayefélnwl(gsa rggtivelgsmoaiingjriace. A

sem@&n@&c@fr ﬁ?ér)éut)s&ﬁe?ntl;r %@Qn bhge Alé’]éctric @a@er%@ﬂﬁﬁ@ﬁ%ss anaBlﬁ{yaﬁéﬁlg substantially
less&ler manj um is nore preferably | ess than

Aetht gt leyers a&?fr‘i%'feé'i‘ttmnﬁ‘?d by pplishiB%ed silicon germani um
al | Gyicap melrirs @eth ahndd6%yeey fommnril tna fubstrbit Bavils a silitra gas@niah layer at
its sﬁ{a?elu ?JheU s?ﬁecoﬁ g ﬁt}ﬁgr{sla}gﬂg &}Iﬂgalg 593% 9}8{ géirl]({?g thgi%lt 11:1 lagtg?ed fashlig]n in which the
percepiagRdRicRsor spAniis eradupiEipqresred M EeTP ocslesiigdpaien; dhip allows the
grovillh d)f@)felax@d' s11ﬁ:01C gaamﬁwﬁdaﬁemvm@mweadmwmneﬁﬁt athedtre et bdndate is then

lelectri I 0s .of .sSi and
fmmeg on thlB?.ens lﬂ:ﬂ% geFmanym %yell‘ slucé H n %nre I’?g tﬁe tﬁc% éqleis descnbed abb)ve egeglgeilﬁg on the

lmplwmtnntwre thp eilidon gomatien ki< ey hedesigngd tojheve aé@trvs txalﬁt@nt it maftphes the

eﬁeﬁb@l&ﬁ&tcﬁﬁs%nﬁ% 91% h&caéaﬁh $cEhdRE, Q)gﬂﬁgt@s FhalVR Sy effbive ihiRE Eohstant of the
For exanple, the si |1| con n| um a

rre G FHGE 0 & MRV (4P P SO SE e g e comsan
t hdigutel 6a -efffslast sirva@urksdbriried driopifasicativh o4 tedshestdine] KTMOISFET in
aCCOF@]th@ %tﬁ‘gr%exgrgﬁéﬂr e&ﬂﬁgln{eﬁt o% !ﬂ&n@‘e‘ﬂﬁ% %%tn]e @n shg\];vs &h SQﬁg‘dbEt%Q comprising a

t ensi | train in he silicon ger mani um
steqh aewmuwlatyeﬁﬁaf\f ﬂiﬁéqrglzed PAHE: & %ﬂtcebﬁngaéwwdwetﬁ% iaprieRly gy ona
silicdnBwaie Sah(g]iﬂte d gl’édlad bﬁm&bmﬁorﬂ vdihtaip&reen@ed YShtam bf gehﬁmu_h&t ¢ safhe@ that
provtdlgia ande 1re? la%rgee cseoﬁ%t%ny e‘Folt %aﬁqgl% & &%Qﬁ%pﬁ g’ em% dl;ﬁ?‘g th(ej Iatﬁ%agecotf ([:]ljl k Silicon
SCTTARBY ﬂwer@tay émtaeglet%% gemeRifih algw c‘trt!télseh of preEHIm iy PATRISErRANIUM.
al |@8&elec@ﬁm&eﬁ$)f yﬁhtwlasta&ag PEELVEEE MBIE i mrmayonateemc@@ermamum
ndat e .di el ect

laye: \é\rﬂthe ex TFB%% ?ng,{ gm% tLe d1€¢1ecg C ma er1a1 & rzére eartqt scandal:e s];]cth as gatlohmum
scan@d;ea dadideomictlyyersb2giay étnfoemeﬂ er; tarlv'e tftcaltltqewewlcas ntswteamr beam epitaxy,

pulsc§1| le!lslerQi@ﬁbsﬁ(FHjor %lﬁehﬁc‘ﬁpsﬁlpcg QEJIBRINY R & dx QYtarPN@Mohiche ] thd BAGRum scandate
hionetric rati.os may be grown at sel ected

laye‘i lﬁ@ﬁtﬁdé‘h"stmﬁlﬂ‘eisﬁglo&fbgpt) 4te to provide coexisting
r egﬂt engoniictorasysi J4és goveh apohwpikelestsic \agdr §2. Sthe admi@adductor layer 54 is a single
cryst%lqgg"exc Qg glhl}%ec&) ed%‘f ISlﬁ(LO% er-ﬁﬁﬁiﬁrﬁ Moxpg%rnlrﬁﬁgp all&pg com ound
mpl e ro MOS

uce devi ces conprised o
somigRRgiise sqﬁla% afg-Vaot IéNétYPee*eewn&v%wr &‘t‘?ﬁ’ﬁﬁf@’lﬂmtﬂdtﬁ‘iﬁf atat?@al having a
dian@Rhianee d‘hfﬁttnelﬁtted‘s @ﬂthmbmdondngtor lﬂfﬁldn@ mem:ndxeaem@nteamh g particular
1mplem661 aFtonf %n tge EXt g%u'& grln o%{me% h%en Qagu ot?d& ¥ yer N9, § p{@ﬁ ﬂl?e% %a\ht% aSthickness

e I nc
of atm@aw@ety@%elné@twdmiettda% geviges thfrf@mwerrduttqr @ere‘iérit typically undoped,

howe%ﬁmgtag eaﬁeetreﬁhédl if adc@Y ke \ﬂﬂbﬂtlekiﬁru&flzﬁ Mﬁ&ndafbn? Su mber
osite
o e B A R PRk S s

formadobred istaads of ssmsonductenhaserialroa wilich aadividdal Hevicst will bhfoomdt ri ¢

n%’%l]l:e%c EI'Q)(VQHIIQ E}.ru@tﬂreltl)k h&'gﬁe gH a@t@r f&%ﬁt‘i’dﬁ@g Qa\f@ﬁﬁlaéng layer 56 over the
rate where they conbine chem cal

semigggion B I |f<;t1°mﬂ ydgricaas w&e&gﬂntgtteﬁf% %ttse 84 ingelaye lapgy 6. The

gate Vhﬁlllzﬁlhg By a@lﬁhy H3igtbiin $¢ eraiat «&idhitoh @the semicsajaatd 1Zyetb4ly byadeposition of
t.ravi o r a

a dlﬁ#&ﬁtﬂc mat na& f’ Bgy gxc?n %}% rtF ggé f}réf?'nttdeg lg%f%llgrﬁcgt dglﬂ)s&la] £3 Bglgsﬁﬁgn IQJer

follomdelfyeﬁt&btl@ of the pedysdiserl layer-beam epi t axy because it is

C aﬂ@éﬂte%d SfowPthe Mﬂufég)f Pi@ﬁr@&{j aRBH 1ﬁplﬂfté@i‘64i be. dg 87116 mpMARRBE to form
Se IS nota

i.tion.ma at t
sour R GRS S Fo R B b 5 oomaor i of pbcRyayed by
snoot h surface. A sem conductor |ayer subsequently
grown on the dielectric layer has a thickness
variability that is substantially | ess than that of
| ayers that have been thinned by polishing. Typically
the rare earth scandate Iayer |s forned on a substrate
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percent age content of germaniumis gradually increased
fromzero to a desired percent. This allows the growth
woho@/wel2axed silicon germani um | ayer havi ng aPde’iSemd/010574
lattice constaqt The rare earth scandate i s then .
formptin phaspensr §27eruad thy gl s g Bhersaln P ¥ ks shawgl peiondupye igplgntation of the
sour@fand dréin beakiBisGOEBedRsa 6L heghoattneny Hﬂam B&bbdAghn@NsiliddL oxide, followed

by a 8%11(%%%% %acﬁ( or%besg tla ?eimove% (I)X? e rf]rog?h %nztorlitmsur?ax e rmay be

i ce cons mat ches t he
ef wateu 6p ehOWathP Ftelétueeﬁ@glamd afifr fermatiqnapf devaigd sorcs aralrilchirt regions 64 in

cont&f wiftthﬂé seh@orRIi&dr |1@Er s Qtaaﬁ abeBsidef Sr@etohty 68, 1AL Lib R d GRS bdiHrain
as to ress the rare

t
o GRS S0 e PRI P30 o S TR e S e

~ semitatidcioc Byar Ghis Siamificanti apateetbanGbe- gidwils hewt slidoul ot e @sodndiheghosed

d1e1egtH£ 1a§1=:9 55 QQ Eddﬁi%ﬁ 'tthAth)fsthre ?rﬁﬂesdebﬁbngﬁ Eh@l‘nﬂe@ qrgigﬂty 11%%55%1 | Phich

accordance wt h an exenpl a odi men )
prodpqas AdrErrHpf cickipgRths dpesi bl AraE C@Hb@t flegpsitiop @th%ﬁ’ Hg epitaxial
groweh [Bckds @RN b PR tol ﬁi\ohu‘ﬂy £ko &Dgrovﬁﬁ oid;ﬂﬁ@rf dnbRGxRIMBstiohsHE the
dlelets,th% a§:e992 gﬁ{eﬁ?t{velg Igdmafye?cql bac% mag be eptjo d aer grma I é)t{%he elevated source

Iton wa
and cb@p @@mséé & TeIGYE afytsiligen tbeé hqmwpm#ﬁtat onttl]treheéqgmf: Ly 58 .hEte source and

dramﬁééibﬁls 6Bfaydbe d@)‘édl fn@ﬁh drdl bl 1 laﬁt%ﬁgﬁ%s For exanple, in

exe Iar the silicaon
o LI LSy P o 61 SR Gr pyacite e TwRALG R o6 ad a e
silicigg ﬂSOVh@dmdps e (Sfarefppredsd avaneuyd RoPtistperiraiiicanmatedial of the gate 58
and tﬁ’é s%hr@ecz;nﬁ Hi&in Irt%)éﬁg 64Ehgd anetﬁ sﬁ‘@ta&,robﬁtl (CQ)‘%Y hl@l&l @Jl)p q{lé)s\flﬁzlﬂeg 66 and 68 are

" ‘ﬁ’ tice.is formed on the silicon ermanlumaﬁ%
ormedpydpposiigea i eqo{prmalifydiohibn metalop tycpira sty tleta}ngﬁahng to
promptg sificiflegfpignatarat tthe sdiand adneaceidGleeratse gad ad dﬁdddl@ﬁn@ eafdaduetor materials,

follo;vrm gt!rl%n?gcc;f Fe'sﬁ @é{&r F?rgmat%?()éf s@l 1Je9irs %ﬁalﬁ)ygrece% l?yuaZ)attermng step to

ques SUC as nol ecul ar eam
removeaeéiﬁs 96‘% POSFiP Brrooneprein e ithevessen s@seemsend gafqrwhetgghe silicides

are t(ﬂ)é@(ﬁmlacal‘ y enbodi ment t he gadol i nium scandate | ayer is
‘;g%ﬁ%e 6%0 SLSII(IEI gft‘ Ph uaes g S% Zi Cl)al.frese]h S one exam %e ?f l\ﬁ)Sd‘églfOé'Elﬁtfoln élsmg an SOI
substfajgyrapprygd Oftrhéer@étﬁa@@ﬁdedﬁw fpwé pn at‘alltyer sf sAicwi gaglagium, however a

varieyloy Sfehtive MFE'BEtﬂxctﬂﬁy mBfbe Qrﬁ’;ﬂ&l%@lﬁj IQ%en%ﬂai tbrf@n elec(:;romc device in
accorgaeanﬁ \glgwa n%{)og}xﬁelgt{flé gaglgr?(iaopnlp%f@%?a suPsiu)a{ fhart 19{;81@1% a layer of a dielectric

materipg hiving petorskiwiattice randmipyeh efra sgiglecy gl dengitcpductvainaeriafformed on the layer
of thellﬁ%'v{ltge ﬁatglaﬁ @M@Sﬂ?]@{t Jléo?p%ratu-lgtﬁe s%ﬂc&lﬁﬂ@&%na&fl d‘il‘hi% chanpel Eegxon may be

sem conduct or hosen 1 n accordance wt

formeglyol 15 SYPF e Ths MP%%%H%%P S TS ORI yor m & varity of ofter
mannehDdidivientic mitkreal £ e comichuGicoF mhterjobinayi 18 da;lgaéd tb @mmct aYRired
amountao\f lalﬂlgr 3en§% o g Qo%?esé?\te SGHP {n%l S%EO ldl}é 919 r1a'l and’] tge slt!nam¥nay be

I'ces the sem con
dlfec%‘??il“baéqu‘iﬁnt?ﬁﬂ@ﬁ@dhapﬁé’i‘i\@% pf Wéﬁ?”ﬁgl th%d}d%elc p}@tﬁflféf med in
aCEl@tﬁrdaElﬁ)@s W dkdinfld T elp@érts of bl bmsmma&e&e;t&@tof ﬁt@t anEtegdhﬁ@m
structure, of Fj sel e

re I
oS TRRE a PR U Heintidl THeupRed 1 BBt eni Gpaprosrer
devicg &) lmd@ratﬁ a @elmommtueamm Mmetqnaldlebmmhyec b2 ofragibgirael Alhe
senucgﬁMbt&QggldN 7h ks cbiﬁ;t)Jsé?lro@? Bhest sﬁic%eﬁnaﬁﬁm%ﬁ%whgﬁatﬁger ftadf tat is Tess

0 ﬁ % er formatjon of a gat'e_insulating
than t ?‘g‘f‘l %’6“‘6%“@?“%‘& the digle BRI P Fauﬁla&/ef?mé%sﬁamte e the
semichBineratreégium 70 indaingpadinpshd mabdiity gfatearobSin @a nitype MyERFET. The structure

furthet B&H&eéll M%ﬁ? T (§e§rce ﬂl frat g@&ﬁorit%%lg%n%onagtor r%% gr[ 765t6 rmnRXn a

oxXI at o)
dwlec{ﬂf&;}eﬁr 5@4?f fé? Substratﬁeﬁeewmﬁucer regiog|7 i eamppsed ofrmsp@nci alllcon germanium

alloy H-di}ﬁg @Qttﬁé&ctolnétﬁlﬂﬂﬂat%?gr@teméh e BB nddinBeF Iﬁt@tdlelectrlc layer 52,
causmﬁ éttc?nét%r%ssgenstrglfl tqﬁaﬁ ém%%fciytg Ih'% ?eg%?l?a ug{gérregl(l)ql: 6gfxa$ igc 1n§ }h&%gblhty of

the structure of Figure 6¢c after inplantation of
dopant by ion inplantation to formsource and drain
extensions 60 in the sem conductor |ayer 54 at

opposi ng sides of the gate 58, followed byformation of
a spacer 62 around the gate 58. The gate 58 rrasks the

. o " o - o
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by a directional etch back process to renove oxide
fromthe horizontal surfaces. Figure 6e shows the
weoerousawume of Figure 6d after formation of el eparad2005/010574

source and drain regions 64 in contact with the
holegia the PAYRHABETY TRy &ryps andp-typedy I A8TETe may bpecgnuigsied tp fory 8 CMOS device in
which 8ach Thvire B¢reftatrefl emmemmfhﬂommﬁthn)uglﬁga RO diitbreat s@icG @¥dhnium
aIIO}Jg ﬁav%ngld% \ﬁ%ehtvtfpeie & s{raﬁ'ﬁ(lmp ted thel\r{%ol'ﬂ)yfq'ﬁ dleiecétﬁ%: l%% L IZ?IO? a: laz er

54 Thg sterctgigiof Figwnt 1y *tgﬁ@a@aeqd int hariety pfanagrepwtThipieadly &vogiidependent

growsﬁ Jtdpgtam ) Bertohﬁedwgrw SRR PASE Haviliz Al R Eeh heGee céttéﬁﬁts for the
In ad t|o atnnsphere in the depositi

e A B TS HEFUBE AT oo SIICR U BHR BBt o uilied i h
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mateaéwmﬁpatowteéﬁm@ n@sfeﬁt%m@dte mtﬂezecl aRyélner Splectiihmateiilileities ragpgrties may
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however a variety of alternative MOSFEI structures may
be inplenmented. In general ternms, an electronic
device in accordance with an enbodiment of the
i nvention conprises a substrate that includes a |ayer
of a dielectric material having perovskite l|attice,
and a layer of a single crystal sem conductor nateri al
formed on the | ayer of the perovskite material. A
MOSFET i ncorporating the sem conductor material inits
channel region may be forned on the substrate. The
MOSFET may be structured in the manners shown herein
or in a variety of other manners. The dielectric
mat eri al and the sem conductor material may be
designed to produce a desired anmount of either a
tensile or a conpressive 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 material. Figure 7 shows an exanpl e of
el ements of a CMOS devi ce conposed of first and second
SO MOSFETs formed in accordance with an enbodi ment of
the invention. In this strucfure, an n-type MOSFET
device 70 incorporates a seni conductor region 72
formed on a dielectric layer 52 of a substrate. The
sem conductor region 72 is conposed of a first silicon
germani um al l oy having a lattice constant that is |ess
than the effectlve Iattlce constant of the dlelectrlc

oy . I
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sem conductor region 72 and increasing the nobility of

el ectrons in the n-type MOSFET. The structure further
wonelsuderia p-type MOSFET device 74 that i ncor porase®salos74
thercrlt,c%ndyctor region 76 formed on a dielectric |ayer
Whapiscigmedise substrate. The seni conductor region 76 is

conposed of a second silicon germanium all oy having a

| atiti ce ater than the effective

| atltl ce %%ﬁ:oan{:torto?r \%shlatorq(gf)ﬁ evttcecom Tisin %I‘ 52, causing a

cOrfFhRsEYs epEpLtine lpyer of 2 Belertnvafrt«tr@briiz)élatlm permikitolRbesct Or

r e gu l@ar of @ s@n@nada@r ﬁa&rartg4)tf$}eemhhé dididétRh %l &3 in t h e
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benefits from enhanced carrier nmobility through the
USQ of thE E@/fc@ @ltamﬁél in cﬁifﬁpl gﬁér&ﬁ‘l%ﬂfé 9&{1 5‘%}’%1'3%%6% P%ovsktte lattice is a
Eferent types of strain inparted théreto
rare g R pavEri ¢ | ayer. The structure of Figure 7 may be
fabricated in a variety of manners. Typically t wo

in (%e pen g%g I‘levggz QIMnIe] 1§1t j19} 2 Wherem 91]@ %a?e eart cr{gi%f fts gréquf (g)z\llc\{olinium scandate

sem conduct or I'ons havi ng
<Gd568ﬁ»sdtysrﬂsenrse%ndttﬂrrgy$&>peetar glisy pﬁaawemmmd dysirgspen scandate (Gd;.
xDy;@evj.ces. These regi ons may be grown in the shapes that

wll be utilized in the devices, or may be grown and

then patterned to exact dinensions. Alternatively, a

| ayfer ofThedpice flaitmpdin glaimoly whereiy thh Ryqy pixamicacin@e Snatelig (54) is a silicon
layer' W6 8En a 183k skehiG B 11§balrtb&lgfnhe%rogs%ﬁém& um may be inplanted

in selected regions to alter the stoichiometric ratios

in those regions to formthe second alloy. Wile the

st buct urlée divicé-¢lgoedin Flaigt 1, hez@stht lager of sfeﬁlﬁﬁrﬁﬁttor&iatehﬂm) is a silicon

| of strain

germggrnnﬁ{%r@@h 2 QYo tsgée\?;ugg réqrﬁ%a%{ Eﬁﬁ hou P! ST al

di fferent types of semi conduct or rrat erials with

appr opr iTat @vicatliimedrin CiaiRSt andrSn tHEMydd 6f sethicrddRd material (54)isa

Jqateri al lattrce properties may be
Compges%ﬁléd dltgélé:)()?%)nrg%{l/alﬁga% f‘t‘%“é‘ nl%érﬁaclel ty of strain. The

MOSFETs may be structured in the manners shown in

Figure A rﬁH‘thoU for aorMﬁg h Wcoﬁlfuct@ﬂdﬁ@r[sulﬁ@ﬂ@@f) MosFae advas lf:§mprlslng
descr dbed Qrt above oc 5t necessari |
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perov‘ﬂht*e Ifhttfcb 6f tRATididchid nferist {32 Giur es to be formed. For
rocessrn tasks such as

rrredr at e
£ o PRES SMOSPEF BifGRrativihe SRCeTUdiHTsin i ATa e ol region thercot
’ pr otective | ayers between processing tasks, formation

Orgre nDX@LanJnde 't)lpi[rl&%alto‘? ngi}gigbl?e c%ﬁgnsﬁnt her masking

| ayers, dopi ng and count nzsé ani ng
pl AfthTRlE SPTRSISINE & Hger of W%tﬂagﬁsnal yhajgiag pmrqvelﬁrq@érwar ong
Wi & Rgibhef atfias kesni®pRChof thateihl (72) (ﬂ(ﬁﬁa&f dnliRdiicPla@Y Byer 325, R @lelectric layer

1mparu# a th[sﬁ)e S%glﬁ ?osth %g’t%gnlu?o%guc[g) (géal gﬁ e g mr:] IO: e b\%a]f? 2 : fo rb H‘te d

?flfﬁtri\é@@@& (Yﬂé fqymedfin therpegion of] teedfirst mhgondmtosemnab(ﬁ%) agd incorporating

the fitst3€miSaHASdr 3arial N a%@ann&@églogtﬂe@%s performed during the
fabri.cation o%i structure bed herein are shown
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pur pose of ocess.
‘“COYHOFaPE%s‘PerSétoéélseif%cofl‘lt’étmfmﬁ‘tﬁlra]ésa dnenchregionthesedl above ar e
presently preferred, it shoul d be under st ood t hat
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Theé i nventron i

enbodi nent, but extends to various nodifications,

conbi nations, and pernutations that fall within the
scope of the clains and their equivalents. Wat is
claimed is: 1. A sem conductor on insulator (SO)

devr ce conprr Si ng: a substrate conprr sr ng a Iayer of a

. . 4 a



a MOSFET incorporating the | ayer of the sem conductor
material in a channel region thereof. 2. The device
wobheisneds2in claim 1, wherein the material (52) phawmiSeg®s/010574
the perovskite lattice is a rare earth scandate. 3.
The device clainmed in claim2, wherein the rare earth
scdfidat €lhe evixa elainfed patio 8, vihersn ghe ﬁﬁdﬁh&oﬁcﬁ&&&ﬁ&hal (72) is a silicon
[
e 1S b Bkl R L Pl oy it
mategial Geh@ndjevi ce cl ai med in cIa|n11 mhereln the layer of

5 S ermheei theGEand Bicelduddr naRA (169is @ s1§édn|g§r9ﬁmhr§)ﬁ% hivéhg a lattice constant
o S0 o W ORI 105 Roots TR ol 5, Poor of - ¢ he

| ayer of sem conductor material (54) is a silicon
germani um | ayer to which a conpressive strain is
i nparted by the perovskite lattice. 6. The device
claimed in claim1, wherein the |ayer of sem conductor
material (54) is a conpound sem conductor materia
having a dianond lattice. 7. A nethod for formng a
sem conductor on insulator (SO) MOSFET devi ce,
conprising: providing a substrate conprising a | ayer
of a dielectric material (52) having a perovskite
lattice; growing a |layer of a sem conductor materia
(54) having a dianond lattice on a (001) face of the
perovskite lattice of the dielectric material (52);
and form ng a MOSFET incorporating the sem conduct or
material (54) in a channel region thereof. 8 A
sem conductor on insulator (SO) device conprising: a
substrate conprising a |ayer of a dielectric materi al
(52) having a perovskite lattice; a region of a first
sem conductor material (72) formed on the dielectric
| ayer (52), the dielectric layer inparting a tensile
strain to the first sem conductor material; a first
MOSFET (70) formed in the region of the first
sem conductor material (72) and incorporating the
first sem conductor material in a channel region
thereof; a region of a second sem conductor materia
(76) formed on the dielectric |ayer (52), the
dielectric layer inparting a conpressive strain to the
second sem conductor material; and a second MOSFET
(74) formed in the region of the second sem conduct or
material (76) and incorporating the second
sem conductor material in a channel region thereof. 9.
" The device clainmed in claim8, wherein the dielectric
material (52) is a rare earth scandate. 10. The device
claimed in claim8, wherein the first sem conductor
material (72) is a silicon germanium all oy having a
lattice constant that is |less than the effective
| attice constant of the dielectric material (52), and
wherein the second sem conductor material (76) is a
silicon germanium alloy having a lattice constant that
is greater than the effective lattice constant of the
dielectric material (52).
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