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SEM CONDUCTOR ON | NSULATOR SUBSTRATE AND DEVI CES
FORMED THEREFROM 5 BACKGROUND OF THE | NVENTION Field
of the Invention The present invention rel ates

general |y tsﬁﬂié@ﬁb%@&bﬁrbl@%%ﬁmkﬁﬁﬂss%ﬁn Atbﬁ'J d

effect transistorggvt I'cularly,
to MOSFETs that are fornmed on an |nsulat|ng substrate.
10 Rel ated technol ogy MOSFETs area conmon conponent of
BACkB ICs). Figure 1 shows a cross
se%gggﬁa I%?é&#g? 5£convent|onal MOSFET devi ce. The
MOBSEEPE he Infegkign cat ed on a bul k silicon substrate 10

Wi trhd fResetd invehGd r)!l@tasf g%ﬁldrc’@l@ RyRged ottﬁ{sulsl!g@ Eeluﬁi\igl(} JrE Ghhsistors

lations 12 t tricall sol ate e ac
(MO@SF%%‘* ?O“‘tIﬁfém“i?%/%z#ﬁ@PS%PE%P%Pfﬁémfdené&Wﬂéﬁ@w@stww
faBﬂmgh@ﬁdﬂmm the substrate 10, The NCSFET is
COMeIsk %%e%fcoﬂm&%ﬁ?%ént%Eméée}gecfimrgpé t( ugel ows a cross secuonal

. are separated ’i( IM(%) I NSu SUC
view Qi p M ogy MASTBY Ac3i.1 BSHOSBR fitbrpe on ’crh‘ék gl sz 40 wiin

activetrygidnctalildyd fyanamee vadch RolitRayizl vkht Q&&ﬁﬁilysm&m%tr&fon of the

0o 1 e R DAL SO RGN S o

and a ﬂfraailehleﬁléfgi%h% arg gepgrpief] fd’@éfpﬂ garinswlator Hyvdehohs siligpn ogidd @ritico? 0
oxymfu@é B cR010PPAEIN g)r;ﬁédd)@@léafr;lytdti&d chran&@lorof ﬁ&krﬁpsug{'ﬁ é pJ— l_y"]sﬁlcon
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and digipyesionsCformPerrpswine sidesahidle @@nidiagion 16€Fhohslo@Boude@nd drain
regions hefte fnﬂb'famé@jafgyihé B&létl@&f@'ﬂo%ﬁﬁ@% &fQB Gler fhg dJEgF 0 rbe%I sofifee and

drain E Sg él %oun lﬁ% our ce an
CHPTSEP 6 oD 8TRG &Y 108 PRVALE R Aoy o s mindbags 14
Source @gidoinsili2idest2d ajp fomidlia tehitdpGot@nhdadis e gﬁﬁ@(}rt@ﬁbkﬁ& ohrruc co ntacts

and re@RBLAGE: rgsﬁﬁthc%t ?ﬁlﬁcsﬁrmd;r & al%lclnhpcf St%(ileo% thg ?ubqra? selnlng%}d%c?qr matenall]and a

t he substrate sem conduct or
motal %h EEBRIHCY eyokelNihi 4 Riligide3Ryis)also forayed 4t thip elppeEO:fics ofthogmte 14.
f oxdasetnaive Ioh% icht@@t&ih oﬁdéﬁfif:@(éﬁ 0@ setnt@nc@abSudstatesNsemiconductor on

msulatﬁll {%@@Q&t ll.rt\l{: or ?ns éu ¢ ns rcggnt, ML g]g’ﬁﬂa&eg?{aﬁ ?Ibzi?sr‘}%ﬁlfmﬁg‘at includes a layer of
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IC nmateri a eneat
currenJ c%ﬁucede l(e)ltrclé gpabegween @gjg 8lga%}?n&ser§d%§{f81péa%%%,rangfeducuon or elimination of
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depleteﬂ%@l Mmdaﬁt Pl SO RRISERE & ’fOI'§1HZFC!?l ASoPGELEL cc&n’?pglse% 81” &n[é:on layer 32

en vices, reduced | eakage curren
and a 102‘%‘381‘] aﬁﬁ eTlWchgfeéﬁf@meg on "Imé?ﬂ?@édegé]ﬁl%"f a silicon layer that has
been e&clapacdeﬁwnwidwmdanﬂmumﬁdhmn@fualala\nm iilatdnﬁéai Of thin thi@ﬁeﬁ channel

region @@Q%ﬁéd & fﬂﬁ Qeln G tlg%&%% 10%%#5' r §o%rc§ m exgzmilox?béio ?rgllmgldnted into

gure OoWws an exa a conven I Ona
the Sﬂlav@p%@éa S SEOSNCBFET 5T & SORecVDSBRCIulck 6F. FSHovwIE fwmation of 2
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|

ocated at the center of
ffeq”e“F%§F98hse 3 Opgatmg 0 TS hin R B GTR S0y Askhas bocome a focus o
recent detanplomisti@absd afitilicon nlaeria ko i Rudieig hpled3 Gentle MRAASHIREGh may be formed

by gm\ﬁh?ﬁ%pl%qaﬂ?ﬁ%f ?em"ié!?mtﬁug%{Tgldajgmon%gl%muﬁlé&sH ev”lg){i %:lécog 8%?1@&1“

or mat

lattice hasyslighthyj lfﬁgef Bioivestasthay purssbiont leiredbeeo §iclpicster of e lacear
germaniih, atc@3ch Bé hiti6d ARcEOLMHABIAN Browhl EifdoR AEQNERS tosthe%ﬁmﬁ'ngl m@nium

silicide gate contact 30 are then forned. One option

for enhanci ng MOSFET performance is to increase the

carrier nobility of the MOSFET sem conductor nateri al

so as to reduce resistance and power consunption and

to i ncrease drive current,
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frequency response and operating speed. A nethod of
increasing carrier nobility that has beconme a focus of

40 recent attention is the use of silicon rraterial to

1atL[ceV\@ﬂeﬁ%he sctrtairn"i’é é’]eale§ mqgenslxlfcc%diatu;ge ﬁshllodgat Iers?il ﬂgm 1?cxeases 8ecuon lXObﬂity,

orne row ng an epitaxi a
and a?@%@é‘ﬁ?ﬂ%‘%ﬁ Ain oS holsrnobdipme i wnP DSk Tatiein ifFieses wit the

proposioh bigeihafied iFRd Hton feahdntugBatR@S ItBasslsh 84k ko¥ind Bd: 986 derate compressive

ant than a pure silicon lattice due to
steain rﬁ%‘)esch%l Igl)Obﬁ&of the larger germaniumatons in the

| ettt ﬁxé@le SiaMEQSHER éncerppratang b &hdily stginedwilicon laje onhalnigfigie 3. The
MOSFEIS?ﬂaﬁucEt@d Jnrb%ulﬁtrilté &ﬁﬂrl&%ram@énlé@qfﬂaﬁtuh llag'gr 132 %rotvg thd Jxl%on Iayer 10,

| at
the si COH §‘ff1“%““§‘f f‘;‘%ﬁ? tﬁrpr‘?@'nlyeaa%*’é‘%d RSN thﬁﬁ%;ngr}?wconfe@fﬁosrf&uaﬂy increased
from 29 rtebesrebs LNt 4ok, depnding @ tstamain of sBEE RaSe&sikel gn epitaxial layer of
suaméars)zlﬂlzdn@ﬁ % grom%n M?{% gt@rﬁnaﬁ;ﬁ-ﬁl I?sra}'ér €2 Sk f\l/td):llFlE Esrese (:aOISn%%uo%ltl\ﬂ?SFET

proportion o rmani u I con
S“““Hf‘ém“@ég Sy SHige nd O haien 0, gl qonrafe ane it ogs 24, gate oxide

layer 180 gated 8 Sirddende®hy zﬂjr&ect1@iy@ﬂ@§a @%ﬁzzr@@c& Af YrainBili&Ves 28, o gate
mhmdceﬁ)am lsl%li?xtf tr%clmﬁx% s 1'2n cflﬁ) r Ore%t 1118 atexrlﬁ[gg 1!11%&:%%%'1@%% provides

eﬂha“qeéﬁﬂﬂ’l‘ee E’P@HY éﬁW‘@nﬁlﬁb@@q&an@m!@ nprising a silicon
0 SFciRdali s 1iBa | Yy @lo &%n&r HaMMd 919) a@/f@.ﬁljgﬁ&ﬂmé @yaﬁ gOi]'sQ!bsuatIhﬁFme 4,

s G W SRRSO BB BRE 1f oo gPeear HGSHrich sasdan i SO1
substrafertptrponriers ¢ cilitve twaemunl BY%r that 48 %es adrpeardiayg 4D Mhé Hon germamum
layer iﬁdlﬁéﬂ%ti tcp({eﬁ Igtﬁ’éiéa rég}ﬂﬁg 42' 0?1 v&ﬂﬁﬁ L8 ual %Sﬁﬂs a.l%)%rmed l A¥Glned siticon

strai neg l'ican %r own on

layer %&gﬁ’&ﬁ Ol e e ﬁerélzm“““rf?émwﬁ% ETMOSEET i¢ Sriyforad gverhanner similar to
that of MOSHEENtid Al ShibecdisbiedvicndFigdicng deep source and drain

r @c% cﬂ%&it?tg forrﬁ gﬁlllb 8%%@%9 lébf:«%w%p t%% gr{c%:pomtgsxat&ganeg sﬁ]lcon channeﬁ1 To

ate oxid
control Shesposirpnpel eff‘éf&érf“H.’Z@ePIe&edsS%éM&SF@w efgiably b aamncamapwluckness that

is no m8ielthat h@&ﬁm&&ly e Gat 6f theShinh@ iE@h. 3ﬁ®wea(ﬁdgn%h ale n&Wthfr(ﬁrﬂfEQ

s BRI 08 oL A8 L SO0 T B et s
becomeg élhmé@ﬁ“ P‘h‘g‘a@@h}?r{g@ Arie by GicknessSt stainprbdlicsi & ha euifidiayto provide
significadt Qb ehiacRiBAr ated into a MOSFET formed on an SO

SRR Bl it 0008 0 exaTBL R o 8 e
convenfigaplfelly dorietahS(Bkvices ilirsymiat te ptobhat a ecoMbinicE@sel &yS b} peLining
chemicdl lefRMEMHRILBYEEMPD A lhé)sngsErthle glﬁgl Qdqure%ltﬁ&&lgsg S sJan%%o 1?uc%r material

er manit um ayer

pat
remaing Eigr"%ﬁeé Egﬁ’é)&? B8 BOO-BHP G G?WWQ’F‘HW@FS“G&TO@&S much as
100 A. fAe cuirizel . dindenSbrs aleneitces) shdh@ﬁlﬁhblhlyaly Blokiftds HeSon@¢ lﬂ:ﬂd&c&dﬂiet P& example,
fora 45§1H deﬁ@ena &ﬁﬁx{m@%b{i‘qhmﬁ%s %Pz%pﬁr%mmlt]g ? 1%@ £ %esmab%et (%e rthe i cknedss

a manner sim onven
vanabﬂgjt Harlishy layensi ks perydifficelbto gpfliabiy Iggﬁuee Banngaypis hjvag the correct thickness

at thesedinfehdicsll t to forma fully depl et ed SOT devi ce that
|
tIE&rouﬁ %rdastile@ z#wraqf.yfi 0 Eermcém:? o{(‘)} %Q%@E&@%C@@%&t&%@ﬁm to
achieve i gspeatizlly vawrasliaanethamnféickneag Howe vehéonkengsis] strhiadnductos devize
pxoduclﬁpfe&nfqb@nelﬁ&pﬁﬁ%b %ﬁ!aMat@&?astt d’x’ia(ges o ttﬁsgt% ﬁlrb@ﬁld’&ﬁmnai crystalline

wever ven the nee provi
iy S G oA s O COTH GRSl st Hifon Methlergene o i
crystal fgdes @miprveide stegulamnsimhlm‘m ethis ihthe s&x@&sa& 2 GRARD Rl which UGKH8S Soms of
silicon otP %Q gﬁﬁerﬁ’s la H%lthgga!mg i J{%Q st{%ﬂ@r@ Qﬁ{ ahgn 13% Q{%E)]g%luon !éLﬁ?ouPJélg additional

hi ckness_ o
single Cfﬁ%ma@@al bughecabygpfierof Bl eRRitt |dmoguteé pilieen tisyretetformOf prserystalline

silicon o€ ﬁ)ﬂﬁﬂaiﬂﬁf sﬂfcer RBichk esated bribdin@ L QQﬁsteﬁ&l h@ﬁn,gf aQ:Fystal lattice that is
m niaturization of SO devikces generally. In
conventional fully depleted SO devices, it is typical
to produce a very thin channel |ayer by perform ng
chem cal nechani cal polishing (CWMP) on the substrate
until a desired thickness of sem conductor material
remai ns. However, CMP produces a non-uniform surface
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variability of polished |ayers, it is very difficult
to reliably produce channel |ayers having the correct
t hi ckness at these dinensions. It mould be desirabl e

rando‘irﬁ’y ér?}{emé\é \%th r%%&[ to?rI So? {He gu?%%%% 61a1ng?h%se forms oin s1licon exhibit poor

ectric teri a I n or
°°“dl§§‘§@ﬁ9m@rqdy0 sipglefxyptrhsipearind herpfarg ot ﬁOtthﬁlleM%@5§6 ml-ﬂawvemequmns of

MOSEBILY &‘ﬁlidf&lﬂ,@d daﬁ:@ﬂ'ﬁhsﬁé@ﬁ@éﬂl@tn&rbc&?\éésﬁﬁ to QEV@?&@?&% dr B silicon on other
a | Ces as

e L o b g e it S0 = By Y Y. oo st
ate espraitiadly iembrphofon dexa nmpliethe silidoh bsice.waf ers are constit ut ed
Of Tl%:hﬁgé e &)H/eﬁﬁ(ﬂld ie%hxlniu%pirdl [Erglﬁgmé s%mx%%duc%r%ﬁ QIISLQQ& dg\fices aré not

ystal faces to provide a gular crysta
satis ST B e P 42 48 o AR 60 OB o oRselned silicon
atons of silicon or other elenents having the sane
mﬂwhgkkkﬁqmﬁ§§ggﬁgﬁ) will align upon deposition, thus
- formn tional 40 single crystal material. In the
ab’%ré*f?é@leeff ofghgdryertiop prpiiaraicorfepesh tredatgidkiicorpntpeicd sf a dielectric

layer -ﬁ;Jas whiolk meﬂfcorﬂlﬁdtdfﬁyb‘r%@ Y. Hif&@ﬂy g‘ﬁd\\lﬂ' @%r&kﬂ@s‘@&@ RIS 1ﬁye1 and the

monofhl A8t % COTRORS ofl QL gl Qralns esch .
‘mmwm$Whﬂwe@@@ewnmmmmﬁ@semmmlthe surroundi ng grains. These
f qfuﬁ'ﬁer &Bboﬁ nlehi€ Qﬂ?hetht%tpmpﬁ@ Fncth(ﬁig ﬂ»g Jf“&»ﬁltlzlugﬁ &f%uc‘l\‘n%gqi?c%g ed

L g g ‘%WE silicon and erefore are
de%“ir PABICE"¢ Ef%‘ée“fsr?f o mvepgien yilizeadiyernta d@kﬂﬁlm%ﬂ@vmg a
perovsKinelpigéeorasiurd. Chelgd@skit 1ahR6 hagy @ Fahd i pRoite Deembidassidibegowh of
dlanloh@laﬁge%%é&aria&lto s. Tt c:% of ﬁ%léclt ﬁ:g von oglg]vgkltel r{iace slrugtim:e niclude rare

articul ar convent | ona r CS SsucC
earth SB%PF%?"e""&‘ﬁ&““gﬁ Phad grdelioim wqdere(Gmg ysgropiu scandats oaySa@e nd alloys

of gadeBB BNt ajzsblysslmmmmbx@ WS, Dy €0, N Qixarﬂiﬂés%hseﬁ@:@nﬁbtbﬂ rﬁ}ﬁ’!ﬂxals having a
nventional tec ues

d1am0!1(ﬁgtgé:ecsguctu¥g]tggt ?s 091{1 UBI% Witk t%e rare em t]1 sczindates & %Sé éco%“geérmﬁxalfm alloys of

ucrng sem co
Slhc‘msqé‘i gespaipp fngl IH-¢rtypg F@d%ﬁq@@r m@wa@e@h hagﬂilimgl asspmdld The stoichiometric

compo@:ﬁbﬂs Ithﬂé raﬁlemfa&h&h[b?anéimg sé?rﬁ‘ééh&n@t%r th"&iQIer%rb@Bés@gecﬁEcrh%aﬂﬁgmre
NTI ON 10 Enbodi nents of

cartn Pl i eaw\ffa&w TGO B BT G PGB Hovn thereon.
Such digtegirie meteriadrmmy IbSE-?dd oz dgledrielage trrseroicon@ye bo ingdior MOSERTQallowing
a thin SRFLEANGSEQS vd %?]t%ﬁlrdxr%y oPBe BLiE&EL LY, 9r own.  The

properties of t dielectric layer and the properties

of the sem conductor |ayer nay be chosen so that the

DESC@W@K@%@ETHEDRy%mWtharts a tensile strain or a
C S idh cripe i 1th the followin ings, in which:
@m%&‘;ﬁ&% %@m%cc@u dfes QE ﬁ?égnﬂ%’&smw f“E gﬁag% \gsy dn which

Furt her enbodi nent
f 5iEwe b ko WV‘%&FO*@U\%SI&‘@W%@H aqogrdgnse t”alil wnmn@ernelrpr@essmg,

eflyod D smint s cabentidhal SOIWRIBFEDN utilize a layer of a
d %Lr@%ghrolwga rr%‘\:re%{iona[l Sl:rEbu%)é S{illgcrn%?#?ngSkl te lattice

has been found to
pF’(S\}*‘P @ ehogys Sm‘am@dcﬁﬂ@om PRI fernfed pn gri@isipstafe usidg ampmdonal
mdmmhﬁttlce sem conductors. Exanples of dielectrics having
aper o J@ att ce structure include rare earth
s CEHE AT é&ﬁ%& %ﬁtf&fﬂﬂ%@ld&aa*am ipftigginaeddiaegpe in which these
Mﬁm&@@ﬁ@m@ﬂwe dysprosi um scandate (DySc@3), and alloys of
9@19‘9!351 6'3' éﬂr@cadﬁd()eqyéd% rsl%%d SHH&&&S%}%J rzgcf%gduxt%ﬂ ofszésgr%l)ned silicon SOI

| es of sem conductor materrals
MOSF%W ‘ﬁﬁ‘t?Fr‘&a'F‘éf”t“\ g gxegplayyembpdmem afith inveptioniad | bI e with the
r Bip@e Baiotvhel@ean ol @80$ flctifec®idilce Ak aldRERPMN sHBodiment.
alloys of silicon and germanium and II11-V type
sem conductor materials such as gallium arsenide. The
DETAIGEI DEFTRIFEON O PRESEDIIE? EMBABINENTShe rare earth

shandahle 3cenitbE8mRIIr AR RALGHR kinfBL Sl @midgﬁ&/uctk&emaiemals havmcr a
desi gned such that the rarg earth scandate I npart

tensile strain or a conpressive strain to the

sem conductor material grown thereon. Such dielectric
materials may be used as a dielectric layer in '
sem conductor on insulator MOSFETs, allowing 25 a

thin sem conductor |ayer to be grown directly on the
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Enmbodi ments of the invention are described in
conjunction with the foll ow ng drawi ngs, in which:
Figure 1 shows a conventional MOSFET fornmed in

d:amd’fl@ ﬁ%gﬂ%@ Wi B &&}a&%&ﬁ%&%& S8l HQECG %9 corguctor nidterials

conventi onal gure
*““’m% %ﬁ%‘ﬁf‘ lgisainclude slipgeRrrmggniume g SMEE‘FMMFF g‘lwe meghmévs a

semmSItdEx(acbmﬁﬁi hve la isjeiss IVORE g mn&& 1&&‘&38@ as%@*ﬂ@ EIE@E ﬁtuee may also
o s RANER A 80 Mo R BBl e BR e g s of s
discloppgin figamley oﬁﬂqpfmqmpm@; emi@bdubtars incloded1at igpecanipativduirasuch as gallium
ar. semEel (@Hﬁsﬁ Sis B8l as 6@531111@1(3\/1 t@ﬁi’serﬁgon@@:g)r@ fExa?rr B%Woﬁéﬁééﬁkwa@l% a perovskite
q ri ction of a strain [1con

e RRBero e Lo VTR oehes AP AP S HEHR drspros
scandzttd*(@ySqﬁ)d)emma}Mw ofgadblifing ufiddydpratvamsaned (e s, 20 a TR hiometric
Compcgﬁxﬂs%?th& Bre%grﬁﬁgﬂ@e@&zﬁld ggtsanmq}r]dl 2XE °M%%g%ﬁ%e”% provide aqatuce

)| D)

msmaé?&é'&ﬁh&’éﬁéf‘e‘ a‘iﬁne%lﬁ @ﬁ%‘di“ﬁ%fié@n%lﬁ StgaHIEO! | pRPEFRSTL Srstraiss fofiglseniconductor
materigirgySin@eres@M conduct or material s haV|ng a 3 dianond

I dielectri r havi
o bled el ABob LR B Pt ~indee Fidine Femor g0 s
used a%ﬁ‘ detestits laverend e sinnettivaieyes fof prowth of afensitmstrhiven siliawmchr silicon germanium

layer. Slnlgile Gﬁﬁai gﬁfoﬁffﬁlﬂh M:Hﬂd@tka hﬁ)é%ieleggMHMOI 22 %%QQQQ&QBIQ biPexcellent
ecies of dianond lattice sonetines

dwmmﬂcpmmmg %% 4085 ne blende lattice may also be
g e Se plugthies hef0dl) fdckstod ubiaklidic te punelsite lakticber g@dli!lﬁlmd edafite

(GdSc@ﬁ fﬂ@t\! Rledl fo@h Qﬁg{ﬁx@vékﬁé Itaéuge%ag ﬂﬁﬂwnp B}Hqgt%? %g gttlel ugrdg' the umt cell of the

suc ound sem conduc

i {4 EFiGa cL < e (S RB GBS PL=Selenrashigal 4 s o5, 59
each canes,@nd denicGNSInjered alowdabh @ge. ARMbApdIokHite Ytticksy Bi€lattice is somewhat
dmtorte?l%n%%@ﬁ’éégugg ?o‘un Mh%ﬁh altl%ll.llgl a Ct r Lgeslatgce butgxf ﬁeneza structure

per ovsl dte tice struct
remeing o it @"“é"élﬁﬁi‘éb fhydacss RE et gl i Ie$swuelm setsezrldae face-centezed atom,

( Ge EBNpstely SR OSH) thidds of Graf et ©hé IMRGPBlice difical hﬁé’cﬁax&ind
lattice @ng‘xltlﬂ{g’ o rxsedd of gvy Plgrggieéflairyg%gga oantfrﬁ%c(uﬁg aglceesaerflfq,]o?gt from the other

by%oé@%‘ﬁ%ﬂdﬁé tha#ﬁeucv H@S*@éﬁvmﬁ@w&h@ﬁnmmaead peh. may be

d Q&hcﬂﬁlﬁde cllzﬂncﬁﬂ QMiksle stﬁlc uf&tl; 8i88ent %a%éﬁ@évg&e ﬁd‘ﬁg@ tI‘IeMlattwes may
ear arts a tensile Stra|n or

oe comp e 2 bGP GF PRI 20 e BH -l O GF O Yt ol A sen
in Fxgugﬁg,m atopre pidigrface bhthofigor siempid dattice aizh odh e ahpty Acds ayrey gaddlinium

scandatb B&on]@fe@att%@CvBJ\ L@Q%S’?Lr@ Relclele XNl aHx% 8 ﬁ)%q%& &5 c(e&éé%u%zes;)ect to

as a dielectric layer and as a
the m"*’a‘?ﬁf&?‘}f 6 R e et e sEP i REEdry s tpabe o srvng
as a tenglakel fogovglestnicinum | ayer. Single crystal gadolinium

Sﬁ?&'ﬂg\% % FE@I% 59 t[g Ihﬁm@% tlilg atg&)ertﬁd 12?@1063 og the Uadcﬁzmurn sgag?a%eé@xce is

t heref ore “an éxce Frc nate
3.94 A, ap7e showp indgire i Pelecaanstant 2y e (Rderet diéne (OB silfcarioticeds 5.431

A, HovweRdr} thChdgbia] diftarkiRedRex OV Sdiicts@r thatatds ﬁﬁheogadcﬁﬁiqglséama%t?ce is 5.572
er ovskKi it e

A, i SRR S SRR 3t b Bt rearenat e L o puspses
of compagifop, pote reldved gehrapniuingies 4 lstties conshet afgdrnandmes. 67 A, WiciciabipaBnately
4.2% grkfor Shan &Bbot Aicob. NEEHRLET suRficalsEonGNGs u%ggw%zt}@ i?ﬂi ogtsx'ﬂé%n
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lattice is essentially conprised of two
i nterpenetrating face-centered cubic lattices, each

offset fromthe other by 1/ of the length of the
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general, for applications involving the growth of
tensile strained silicon on a rare earth scandate
dielectric, the effective lattice constant of the
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formed on the silicon germani um |l ayer such as by one
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II'1con as accumnu ed on the dielectric
| aYfdife thpsiruciprent Sigire & atilid wo diffaiens slieqi somgnien) alirery o lpeyduce different

types @f@pfﬁndfot ﬁM'S.‘E ﬁdd pRIDS lﬂva'éﬂn hlf&%laﬁ%teﬁ%bc@rﬂenmdgﬁ:ﬁﬁﬁypef 6fgéiﬁ1§)n@fclm
ctur formation

e ) bl M Pl s e s i epeses my
be desigged (T brevie diasipuil obianEhGBOSFESs froy bisducaeddn bonpOUAEhown in

F%mﬁ@Qﬂﬁhﬁ@hﬁgjbm&n%h%hcon material of the gate 58 and
and drain re% ons 64 and a netal such as

2@8 ag@ (i%gjbe i ﬂ}‘ﬁaE‘V‘émeB es are neh pecessqrilicgrelsive gBother Bskggnd further
tasks rgay dve infayparaiel idgy thel @pegirdceng idacthridaccoanfirpamibuldr sy efure®fo be formed,
For ex&rﬂﬁe %?Jrﬁédm@f;%ces&nﬁta&p;u%ﬁ ﬁf&ké%%ﬁog{e%b\{a?&%asswa%o%layers ar Hniotecuve

aling to pronote si
ayees (g O TS AL BRI GcRSF g3 masking laors, doping
and cogreeridepmglcledniag, pidriedtion lasd othek @bs OB Ghe p&foﬁﬁeﬁ iRy Wi tﬁéftasks -

specifitAy h«ggﬁaled {)ngtrea IFtu thgro {hgﬁrg‘l:egses (? scu‘%ctxl ﬂe%hldr%asd nlot%e pé/rg%? 18%1 él‘h%ltile

prece renove o
S“”S“a&r%‘;tl’é‘é 1 %re |Wa§% P@ oy wmé@p pqrisrrsed@ﬂecuw ®atstiore obthekubstrate. Also,

while Lﬁhkﬁ@effoxﬁr%@ ULQH§ tha Beri PR f WABHR dbdgbed héu‘nﬁ: !mg Qﬁwn Al Louh: g he,
[.OCEeSS represent

partmura; 51 cr gm R_prposesp ff e%&g&pg#%w%%%g %gﬁs Hl@y tﬁ’ eiggﬁxed n altematwe orders
while S§%I WW&S &e puormpt df e droofss. dihbaybile tof endodimeres idadidal in the figures and

descan&ﬁﬁ%‘icﬁarésQﬁl%@fe@& @sﬂoﬁﬁ 6L un‘a(f:rst%dl t!la? Qkke gﬁﬁoﬁﬂ{&htyﬁ& offeled by way of
alternative MOSFET structure

exammnaﬂé 1“?%‘!‘%??{ @%‘“ﬁg (97 RGEpEmbp g Sut "&Ff‘dé’fc’é’&‘f"t“b’ﬁ?déﬁcaﬂons

combingigapi, owd perm@Homceofldaindethwnscoe drhe et did@nteqafaldnhe
I nvention conprises a substrate that includes a |ayer
of a dielectric material having perovskite lattice,
and a layer of a single crystal sem conductor nateri al
formed on the layer of the perovskite naterial. 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
desi gned to produce a desired 30 anbunt 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 enents of a CMOS devi ce conposed of first and second
SO MOSFETs fornmed in accordance with an enbodi nent
of the invention. In this structure, an n-type MOSFET
device 70 incorporates a sem conductor region 72
formed on a dielectric layer 52 of a substrate. The 35
sem conductor region 72 isgconposed of a first silicon
germani um al l oy having a lattice constant that is |ess
than the effective lattice constant of the dielectric
| ayer 52, causing a tensile strain to be inparted to
the sem conductor region 72 and increasing the
mobi ity of electrons in the n-type MOSFET. The
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causing a conpressive strain to be inparted to the

sem conductor region 76 and increasing the nobility of

7 holes in the p-type MOSFET. The n-type and p-type
what MRERLS,. My be connected to forma CMOS device in

which each device benefits from enhanced carrier

mobility through the use of different silicon

ger.nani MRdmiadnth@yes otiadtlag (s dbeicebbprspes of strain

i thereto b he . di.el ect | ayer. The . |

ot RS SR Dol g B Pl PPt e oMt y

of 2 lxghelasemicongysitas stalesjal t5kibfoined epbnddetiic Iyegadwt h st eps

W | I{/[Obﬁimﬁcrotp%faﬁﬁgqhé 1@yeHdraW séﬁmn@lﬁ{&gﬁ{&&%f in ra%l%'m?e'ﬂ%g@r?%&@&

different lattice constants for the respective p-type

and n-type devices. These regions may be grown in the

shapes Tikatvisiclaimedén dittih Livehedinide nfakfal (RENIvRE She p@EvsERYattice is a
rare edd® sQROWN and then patterned to exact di nensions.

Alternatively, a layer of one of the alloys may be

grown across the wafer, and then silicon, or germani um

ety be ThapésatcRbhet h cheh £6Mhasin iR GidRASh fcthadh ks@he oflelMBlinium scandate

t.0i chi i i in those regions . to formthe
(Gas DRl [R5 BF ol R Fara b g besreandie .
xDyx8GP1 i zes two different silicon germaniumalloys to
produce different types of strain for nMOS and pMOS
d%viceq,ig aItFrngtive enbodi nents different t{pes of
séni condtisysP st Breleut & WRyein tha Sy sl misprdugtoympafesid (54) is a silicon
layer 1 whislt saiertsge staip idiepared by izgerovikie kiier , di el ectric
material lattice properties may be designed to
providﬁ.directionajity of strain. The MOSFETs may be
sCruct ur®

BEFVich clpifed frglieh ¥hatinihnlaygs of sEpigenductor myjerigl (54 is a silicon

germanjian lagdr Yo vdifichatch@pressmasuein s imddedbiand poksidieses i bed in

t he above processes are not necessarily exclusive of

ot her tasks, and further tasks may be incorporated

i At o t H&e dpie daipedis e8igels wherinbebre alvepicwidudter taerial (54) is a
compofpgrsérhiCasbdttor Slatetid hatin@ s dla@oddgadcer med.  For exanpl e, '

i nternmedi ate processing tasks such as formation or

renoval of passivation |layers or protective |ayers

bét weer Patee &5 Sirmige e seokesuduftoraratsilaer (§O1) MESBR Afleviob, comprising:

ph@ﬁ&h@&hﬁ&mﬁa&ﬁﬁmﬁgﬁmgﬁB@&mﬂ%@Kb&&ﬁhéﬁﬁh%ngg&ﬂhQQBﬁumm

and coupterfdo L ng, cl eani pl anari zati on, and ot her

{ BRI o £ PP st o G i R o a4&R 0 500D Tce of e
perovsldtp bgtice plckd digjectie goieiiddéd); aiove. Further, the processes

desgihd Peds | ' MNele LILe o

e e S R

performed. sel ectively on sections of the substrate.

Ab.so, Awkmitendicas kSingerck Gomedvicltbhp@inghe fabrication of

S r - ereln are wn as occurring in a

e e GG LRg O DBy B R b

| HEgighRadint seariqorduipier ieyiald &) fremddom the dicleptrialate (SAAthe dislectric layer
impartiQrad@kite stesift il tRe Sitisdnlicca@ioeMitd@); t he pur pose of the

proc I.le the enbadinents illustrated in ,
- DIBSER e M oGl Gl G0 A Som o o ged eorporing
the firstg¢neigangycesd matedial Ghaeirnge! pgiouthckesfst ood t hat t hese
aﬂ@@&i JTe %&d@éﬁc&lﬁ!ﬁcﬁﬁ‘ Bk by (78‘?%11%5 on tﬁé@&&hﬁ%@ O(g%a_eh(ﬁelectric
laver i |n%$nt|on I S not Ihn1ted to a particular embodinent,
yer IMBHHERAGORGSIVE §24p Mo treoneraniaopdugior BHaial ardonbi nat i ons,
arvekopeMOULET {7Torfernibdathefraidn oivhé fatdd EdeosoREmMdrial (16 and
incorpoﬁéir%ltl%ec%gcgsehlﬂgﬁc{uctgr%lte\r{igline{ cthgtin 18 VW;II% relog' cl ai nEd. I S : 1
A sem conduct or on 1 nsul ator féﬁ?ﬁ devi ce conpri sing:
a substrate conprising a |ayer of a dielectric
mater | Bk _dt(vﬁg):lafﬁﬂ&’ InRGinds, RBEEN 8K erl@cdi@h&éx‘ﬁ?{ﬂ) i 18re kA% &Eandate.
of a sem conductor material (54) forned on the
dielectric layer; and a MOSFET incorporating the | ayer
of the sem conductor material in a channel region
thereof. 2. The device claimed in claim1, wherein the
mat eri al (52) having the perovskite lattice is a



rare earth scandate. 10 3. The device clained in claim
2, wherein the rare earth scandate is one of
gadol i ni um scandate (GdScCB8), dysprosium scandate
(DyScX), and an all oy of gadoliniumand dysprosium
scandate (Gdi. xDyxScGB8). 15 4. The device clainmed in
claim 1 T"W@F?eﬁl%*fnftdh*edalra;&ewhe@fn theelirt ctichudicor maratab)ad a silicon
germinbuk) alibghaging b lati€OdbnstdnBY L fs 1O thEd¥edivk %ﬂﬁé Lefisest Jf%{erazeleg‘u ic
mmﬂamgggggd by the perovskite lattice. 5. The device
claimed in claim1, wherein the | ayer of sen1conductor
mat érsife eouy waﬁscoadusipll hageoipl (7@ Grapiicorgurthaaiy@ralldytha by ki@ constant
that isQRIIRF @FSheBfedtivE Ritfe doSstan TPk bRMeY mllly RSy OVskite
lattice. 20 6. The device clained 1n cldim1, wherein
the | ayer of sem conductor material (54) is a
conpound sem conductor material having a di anond
lattice. 7. A nethod for form ng a semn conductor on
i nsul ator (SOl) MOSFET device, conprising: 25
providing a substrate conprising a |l ayer of a
dielectric material (52) having a perovslite lattice;
growi ng a |layer of a sem conductor material (54)
having a dianond lattice on a (001) face of the
perovskite lattice of the dielectric material (52);
and form ng a MOSFET i ncorporating the sem conduct or
material (54) in a channel region thereof. 30 8. A
sem conductor on insulator (SO) device conprising: a
substrate conprising a |layer 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) fornmed in the region of the first
sem conductor material (72) and incorporating 35 the
first sem conductor material in a channel region
thereof; a region of a second sem conductor materia
(76) formed on the dielectric layer (52), the
dielectric |layer inparting a conpressive strain to
t he 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 nmaterial in a channel region thereof. 40
9. The device clained in claim@8, wherein the
dielectric material (52) is a rare earth scandate. 9
10, The device clainmed in claim8, wherein the first
sem conductor material (72) is a silicon gernanium
alloy having a lattice constant that is |less than the
effective lattice constant of the dielectric materia
(52), and 5 wherein the second sem conductor nateria
(76) is a silicon germanium alloy having a lattice
constant that is greater than the effective lattice
constant of the dielectric material (52). 10
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