10

15

20

25

30

SHALLOW TRENCHI SOLATI ONPROCESSAND STRUCTURE FI ELD
OFTHE | NVENTI ON The present invention is related to
wonvsgratsed ci rcuit (1C devices and to procesBes/US2004/043107

maki ng t

i nvent |§o}%}l Lﬂ“e ates tC %ib[ g&‘ Rﬁw&b}dﬁ& &?ésyANﬂ B‘E{{B&?ﬁﬁﬁ

i solation structures on substrates or |ayers including

strained |layers such as strained silicon. BACKGROUNDOF

THE | NVENTI ON | nt e BHERDLF THE EWYENTIONCS) i ncl ude a

mul titude of transistors fornmed on a sem conduct or

S Ul‘hlﬁirésait BwenM@ ik RUfkd Wahib@MAS cBEuitf1T) saviRgs dha ai'iﬁ(i)cSiséMoS malligs IC
dev1cesf [Rgo e artlcﬁarg/t ftl%e ?rtesont nven %011 rae{a%één té)tarén?eﬁ]llscg c?;fltfglt[n?ng renc 1so%t1%nrs%uctures on
substra@per layers fnolddiag stlﬁwdmmg sych arsgpigadeilisonon a sil | con

substrate involves the well-known Local Oxidation of

Silicon (LOCOS) process. A conventional LOCOS process

typi cal Iy incl udgextirouNpl doyimeneinmoN i ed st eps.

First, a silicon nitride Iayer is thermally grovvn on

plﬂngegrea eg 8150911?5 (?(%F)mclmﬁe aﬁnultﬁ%e gfr txianS{sX)rs f?r(ﬁ)‘zgty gp itx ?egnconduc grxgg;@strate

Variougsingthadeef ferining |trd@18t0w@rkn@w la&he prg] Qfeﬁdkn trﬂalﬁlﬁt@rﬁ arartﬁdla@tl fremp each

other bPIAGRSS bri@laRsRL@AEK. Next, using a lithography and
etch process, the nitride layer is selectlvely renoved

t ?)gcg rg&%):de ? %ormlgétralnsgsrtg}:% gl\pdaes{hg(fl{sr baéggfl St oe\?e?] &1% lélvre];f E:/lowniocal Oxidation of
SiliconglgfYFQ@WB pryress A eopeeaonald OGOS |P{P°Q§$(tl}’d@11]>’ chgqlq;\m follagying gimptified steps.

First, a glﬁl@Mnlﬁldegtaybﬂthhﬁlgﬁngﬁ% the Elh&)n Ribkitakedd Seh@UBT coﬁ&e‘nﬁdnal LOCOS
Si |

oxi d =
proces P APEh BT oG P Ml P i pd A e
processtg@pblefis. rMxl, ysingaflittogramy nglketoly povish (e sitlerpybies electivkly removed to

producg gﬁ%&ﬂ kvﬂtge %Elgtbr@aﬁce%frmﬂ J?&s zﬁé {orble ﬁi)gate!daXQ& [ﬁ{teﬁnlﬁg,etﬁp%glqe/dram areas,
| eavi ng he oxidi zed source/drain ar eas. on

a field @9@66%%%1”“5 AS oes%gf%%gmh&t@ whage e piiide iy el eempaiys tfredie}ﬂ fige only
grows dnnLsilRbt sbsirst eApodedideing tin chutefitin pagmdg wiep.cFigatigh, afieraixide growth is

comple[ tgé 1%91§1m|ng$ P 10%pgfltﬁe%1&er1%@rcaﬁ rlerﬁ&fle Eelaaﬁ]g é tll(; o;@cﬁﬂﬁ ?o?u?te/dém areas

convent 1 onal STl process typi cal y I ncl udes t
on the PBPPHINCAYSBITABI i i ed steps. First, a silicon n| t ride
| ayer is thermally grown or deposited onto the silicon
S Ahster poe@ss fdieininglisilaihg atrdciuteh og defping saurck aad dhain pesoeis 8 shallow

trench 1ts<ﬁ§1 § Slﬁ)gypcﬁesg I }; Edn%&n@yﬁ'i pljo&ssstﬁJuﬁﬁ}I 1'[1%%&{ th gﬂwﬁg anBhfled steps.

UCG tern ere transistor source/dral n area
First, ag}l@%ﬂd@éaywdva%r@ély FEeF depositedepRitisgilichesubyae: clél?waflw
lithographyea8 etch fr6ceSibSilicah Atrids 1a5a* ﬁ addtitely rbdved topeddadtadatteAf ieke
trans1st%>rﬂsgur(ée?c{]p aglg ag'g S g‘rl% fobeeIEOé:%E dg fAftterH)a tetrr]nengé 1ehsour%]52c{ra1r1 axleé/s OXI éu%Irl]SS etched
to formttlymh@sa |A|ft?r thegyepgher asg formed, @,hs;er ki t@ﬁnqllé mg@p anthe éxgowd gurfaces of the

trench. M6 life &h&ﬁé Y 1&ahﬁo}m@(‘at Qve@ﬂf@h@d’ﬂtpel ath¥d irl J@dko@ﬁlbt‘ibﬁHCD acid ambient.
An 1nsuga§§%r§1?t%rghsuclfhc é Islﬁ(foﬁémﬁlld% & ) 18 ﬁ n&gt r eéao (t_?g)f)%eé ﬂ16 mgréc% 128/ aad the liner
oxide wighintheriretche Theriasplalive niRlggal usrpsluﬁhaitto vee}tml@m safface. sTfpollltn@H@@«r is
subsequieRtyTEEREE0 Feal BNRIde SHEARE GithinBErdbel | de | ayer is

Shallow trench isolation (STI) structures are utilized in strained silicon (SMOS) processes. SMOS
processes are utilized to increase transistor (MOSFET) performance by increasing the carrier mobility of
silicon, thereby reducing resistance and power consumption and increasing drive current, frequency response,
and operating speed. Strained silicon is typically formed by growing a layer of silicon on a silicon-germanium

substrate or layer.
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subsequently renoved to | eave the oxide structures
within the trenches. Shallow trench isolation (STl)
wetznusmnm&s are utilized in strai ned silicon (BVDEB2004/043107
s1 g’c?fleggrma{uk%&%?sgoecﬁl eﬁ %/Hha {hg %1};(;0 r?n%gl#r;é glg%tll%{é 'iseggI?e?ally more
widely Qaq:eﬂ iber 2 proshailicpn 1ytt1@y}§ wigh qpqln:@@ ﬁecotnh)g mywﬁw)&g{lpqp@rcentage of
germanfuﬁls iBSt.ARGR s@R 1@@@@[gn§ﬁﬂﬁh€ﬁ%&r@ﬁc@%rrﬁaﬁlﬁﬁl%&b r:lgenﬁh'el si&n is

rent, fre UENCY res Onse pe .
cested gt 16 SHEPSOES BT SR PO By G

| ayer of silicon on a silicon-gernmani um subst rate or
| Bylewd diimen-giainkddivorgies seoniugtivelbadt that eontiins g paatl@efensp bands. The

apphca&&'lg)f i%hsjﬂé ey t(gﬁg IR RS RS E@Qﬁeﬂc@bﬁ@sﬂ@fn@kdsy in @Rarr@ and two of the
spaced than a pure silicgn lattice

vlence e G AT ViAo AFE e S S i 30 prcen
less wh&ﬁﬁaﬁﬁ&{g ithidagh Be B)a/HISeaergﬁﬁncﬁl frine.ahe 1bwdr bnetsd bai_ds offes lewsi r;tshta.tldqeo
electron frfl vxg qn éi%mlorll, Sﬁ&o%erf&?\!}l{h‘i{% llﬁxjalgdngl%nergl #oﬁnﬁé rlu@leé Lf @t Bico® atom,

e silicon I con atons are
which @ssszathqm talsgaifer gt 1pta f S99 @rlf)ooft’fn%?ﬁ%eﬁfﬁ@“ él*rf@lﬂ’f?é pilicopefAsyaagyltgprrier
mobilitH Q@raﬁmﬁtﬁc’dﬂﬁﬁdﬂeaﬁddhﬂ ﬁr@lﬁedhﬂlson&oﬁmus telax @ shlaﬁldprb\hkﬁﬁg an increase in
mobiy g HORof o 1ot T i DB TR Dot Tpa mafdipats fbn ound o
persist foa b dcliaurds 1.6 megandis/catimetirn Thasefogjors ain believge togpablafelevice speed
increas¥ 84 38 AGRhQRRHEer tQuASLIrAAKS sitzd) oSV ductdS infholv&Sbstmon without a
quantum effects, electrons effectivel y wei gh 30

reductigflp pEigEMANES s when passi ng through the | ower energy

bands. Thus, the | ower energy bands offer |ess

r Bsioneatives SMOS@hoeates @ ntriled vilicon ryerddirevidsh ovepd @ispi-graganium layer

and etcﬂé?l% foi% &Jﬁcﬂe?%% th¥Y S'ﬁrsﬁ\&ctu@ﬁ Fhe %@t{egé&tefnﬁ Sroukee dﬁbﬁﬁéd&ﬂiﬁorﬂﬁyer and at

he silicon atom . which causes to scatt
least pqrtg{lém@f e§6’6°‘} %5:1‘1‘1136{5161 zlyFrnéSco?vggtéon?l Eiﬁil xﬁerhoxkdg Prcs %s ds l?tthz% to grow a
trench Kyiet. | The tnnveAgonal $T& uek dxide@ancess ean utitivb ivéry high fewmpethtugsand @ apmpient
envuoﬂn{éﬁt% e@&fﬁg thisr;l)ro%gsg %Erﬂl@rquzﬁ' bdtéagsg@ 1sCéﬂH§ﬁ§=ﬁe\ﬁthQaﬂ' rfé%éﬁk?&ﬁlmpact the

i'con, providing an increase in npbi | 80% or
formati it B GO RBHGS R 05% BrerviBl PO N €8 g
accumilfidh @apide-upNati@htérfate/of kra $Sindd.akeneby odusidg klinbilierises for the ISTI structure.
current fields up to 1.5 negavolts/centineter. These

?ﬁ%g\reﬁ‘uoﬁgl M%lpko%é/sgeg e STERABLE & %e@ﬁo sSRefF gvefhgl‘i:gr 2BRS Bige of

out further reduction of Sl ze,
the STERGURHReCRIES licRn- m?éwmé@ﬁ@a%ﬁﬂmﬁﬂyvﬁ“{e%}&?f‘ g sfadiag S rop er
Further, the aﬁrnfsmm&maﬁ.r is InforeG:axily entuned dlan GVEIEopronesgeByer during trench
liner an‘?’it lli% r%gess%L ﬂl g&ﬂmla %Xn%gntlor?‘al 8¥ bﬁlelgen@lgs%ran B subject to STI sidewall
1 con- germani um |l ayer an etc ed to formtrenches
leakagef or the STI structure. The trenches extend through the
strained silicon |layer and at |east partially into the
] iI‘hﬂsQﬁHﬁc i§ € ho¥R i kST aytetore which canbe fidrin@niéithoETdmalging grained materials

or layersx lFur%erps{ll? eefsesl S crttorl 4 eﬂrgcgsg p% rngﬁgqyl\éh%uglﬁ}ﬁ&fﬁgs xLl}hrk%Sd compzﬁlbxhty

onventr dn process can |1 ze Ver%
that arqﬂogwsopléﬁbéar rrplienes gssagiapdpydth S%ﬁamﬂ BAEriadn \FPlitft%’rﬁﬁ*B riege is pfed fogan
improved$MOP L ARIEH EmatiGEFBRRA I A GRpSH1NG siliSon@MRARE by furilir, Gliere is a

need fog gﬁ?eé @?fﬁatéxlfn\éperlf)%ss trzr{c)ﬁ g e8s usPsg%puE]? I{orTB‘eIt‘n%Sa%?lllrrlllo Ltégsls'lh% Fﬁﬂtl{epﬁieregﬁheed for
an STIpepnese bt sxdosg ensevniftilaunidmes it altaine sibion Cqapymsatips: SHisideypdl leakage,
and silcSH &L g_e of the liner, thereby causing reliability

i ssues for the STl str uct ure. In conventional SMOS

processes, the STl structure can be subject to silicon
over hang at the edge of
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the STl structure because the silicon-germaniuml ayer
is nore readily etched than the strained silicon
woayesr71Bgrt her, the strained silicon |ayer isPaDiUus2004/043107
easily consumed th j m | ayer
during trench Ii ne?&éngﬁf]ﬁ ‘{)F ﬁgﬁﬁsg@g@é‘g In
addi tion, conventional SMOS STl trenches can be
S %lemﬁmwm@i rdleigieth b miedbedked granufariyging antiMesratediciscuy hadpggrench
1solat10f1 Agiofdlin §Idbst§ater1ﬂéﬁlﬁiﬂ§ @ﬁz\éhh)%h T%@Hletb&i ihaapRdedvithatting the first layer
stra rlals or g%ers

o oy PR PR SR HP 3 B BE ST BB O g e
materia atiogkete fivktildyery Gbcinatimdplat inffides foymibgiagulagivegnateoip] in the aPertureS to form
mcuméﬂﬁ&ﬁBhkgkﬁ;to probl enms associ ated wi th strained
materials. Further still, there is a need for an
i nproved SMOS trench fornatlon pr.ocess ﬁhat IS naot .
s (¥R S LR PREprT g e pspen g sgues in
a compaurd@aticdnouctola)dr atere aflmnmambdde (B dayers Thd alfod iiglulie peviding a hard

mask Iiﬁagg\gtﬂ#e I‘ﬁpOtll‘l-'h §_g|;r§1(: ot eiﬁg&l“ﬁargmltﬁ%glard %‘Hgktlg%{ at Iot:enﬁﬁseaddffomung

) | ess susceptib
eoncheg n (AP EIPTE FTAPRORE S Jﬁ%@ﬁ?ﬁiﬁlsf%ﬁ?m@ﬁ“fmlﬁmg the
hard mﬁk@wfofnuhgaiﬂ&ﬁ@ send&lldigtor 1age ﬁbo@éltﬁé &b&@@nﬁihﬂ%ﬂiﬁct@qayer, and
enh t. 0 a

prowdlrl‘}%{sﬂlawn mfaterrlfaé H‘ﬁ?ﬁ “"%‘%?F% g’ﬁg %le inte gt?glrh i Iag I?%:&E?“tngﬁw avi ng

trench isolation regions in a substrate including a

f Sl poiherpagmplant FEnbpdineid e laion ) ap iNserase Pieet | The yeersted Rirqiyj includes 2
compoﬁﬂaaerﬂlbcrnaﬁctdr RYela bblafed Bemhaalptﬁer dokHp@hd SEB@aduabeityerh bthined
sermcog(?uct%r layeer ancfe)llsﬁlaglgnntga(ght% n cll?le I Salglre : tal Q n d%(\:/ ot I%Ersis a?)n% {1 O({ %&rgd .
semicofigygtopiayeh glthe ésplgiénitrprshag d@shsm?drw g cqmpguﬂdémuwdm Byqr-ghe isolation

trenchds ﬂlciuhleeinﬁﬁﬁfetnl}hfeﬁﬁ abdide RRIMOE isd15BA Gohches Bk allda@ParkifIFicOVESed by the
| ary enbodi nent relates to a nethod of

S“mmﬁiﬂqﬁqﬁ Ctg‘ﬁﬁ{‘{)owtrench isolation structures in a
conmpound sem conductor | ayer above a buried oxide
(BOX) layer. The nethod includes providing a hard mask
| ayer above the RRUHBOESEREEHON EBRAMINEP renpvi ng
the hard mask | ayer at |ocations, and form ng trenches
i @xédaﬁr;c@mpmmmk ViR Biceaf e tutny uxldalytﬁde febcked folldveing detailed description,

taken 1!1 conkunTtlon w1th t-ll*I? accompala/‘xan% dlaatw§n%s 5 elu gl?a ret‘gr%{ ngﬁe';@sl rEiJe]le(o Hﬂ ts, and

sem conduct or
whereigthov e the conpound senlconductor | ayer, and prOV|d|ng
isolation material in the trenches to formthe shall ow
t IFEINOHE 1§ @Lcﬁérﬁaﬁ&cr&&-@ddﬁ&idﬁﬁ%ﬁv of ®pdrlidn @R %ﬁtﬁﬁduetm@dﬁﬁhsaray)r (SO
substra?e lilc?ucclll g?rlp ctH(lJe?aly dt mas?ﬂ Ir,ra]&l zgéhgttoﬁesdlst aaer%‘lr uge w1t-_l'—1%§emtplary

sem con
embodln@y@ pf thesshiflow tﬂe@y @pla@m}rﬁéﬁt Moqeﬁes I@Eﬁ%@uﬁﬂl‘}%ﬁﬁ edHd et or
| ayer, a strained sem conductor |ayer, and isolation

t 'Fﬁﬁﬁlﬁ'ﬁﬁls a JibR-s&lidnal mfﬂ@%ﬁmd&éﬁ"ﬁtaf in FEQURE 1| Sio@da@¥ Bthographic
atter conpound sem conductor |ayer. The isolation
P Iwgéﬁ%hes are di sposed in the conpound semi conduct or

| ayer. The isolation trenches include insulative
nEF@YRTS] is asrosssicennkailidwsof gfe ppitien iflussitert ip BISURESntRgge giefective

etchingeplf@ @R thaR @il 1dkd, y covered by the strained
sem conduct or | ayer.

FIGURE 4 is a cross-sectional view of the portion illustrated in FIGURE 3, showing a selective

etching step for the oxide layer;

FIGURE 5 is a cross-sectional view of the portion illustrated in FIGURE 4, showing a selective
etching step for a compound semiconductor layer associated with the SOI substrate;
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BRI EF DESCRI PTI ON OF THE DRAW NGS Exenpl ary
enbodi nents w |l becone nore fully understood fromthe
woabispmmg detail ed descrl ptl on, taken in conj BATAS2NW4/043107

acco er. f
Ve, PESOTRRNNAAG IR JOEHFE R ke LEL SA58
fortheaarémh%iﬁ@Pﬂaed@P@%@J@@ctl onal view of a portion of a
sem conductor-on-insulator (SO) substrate including
a@xcmﬁsdﬁs h @ys@rsecu@lalmf IR Sl tibrAl @ kratedBA FIGURBW OV RS Siained
er_for. use wth exenplary enbodi nents of the
Se““°°§ 1°ff8Wafl?rbs|58h i solation (STI) processes illustrated
in FIGQURES 10 and 15; FIGURE 2 is a cross-sectional
v FEYWRH 8 i heoq@@wtkbn@lrviqvw df the pertieratusirgiedip BIGRIRET, shoting gclpfill
step; | 1 thographic patterning step; FIGURE 3 is a

cross-sectional view of the portion illustrated in
ct i ve tch r the .
T ek e Py e i i oy PP R 7, B f Egegprmation
and silicldatiopee;i on il | ustrat ed in Fl GURE 3, showi ng a

sel ective etching step for the oxide layer; FIGURE 5

' S‘PIC@Ulﬁir (S Eery g%ﬁ&il biofkaaghtn@WbvRig 4sB10R @Edch Qelahclnlpkbﬁ&ﬁ At @6lportion
| QURE 4, showing a selective etclng step for a

IIIHSH@SI‘FpF&ﬁHBE%]e?n conductor |ayer associated with the SO
substrate; FIGQJURE 6 is a cross-sectional view of the
p GFEGURENL 1ii4 4 ausst-peationd view oF4 IGURE 062 semivomiugiof-ca-irselptorabstrate for use

with ex%h% foBbodiits RARGn B S Kreh @ YR h1atfA G T HR0c% kifGirate@ WEFIGURE 15,
RE 7.1S @ Cross-sectional view of the portion

Show”lglofuﬂ"si‘“flQF%H‘asikﬁenpi"flﬁﬂE 6, showi ng a strained

sem conductor formation step; FIGURE 8 is a

C FOSSRES 2G4 4 @esatbecticng wiegfof thingoriymriivsaatediin FIGYREAL sbpwing a trench fill
FIGURE 7, showing a trench fill step; FIGURE 9 is a
cross-sectional view of t he porti on i [lustrated in

FIGJURE 7, show n for rrat tion

o BT i Ry L5 e SRR SR LR Sh o Hained
silicong¢rahtiopwet;r ench i sol at| on process for the portion

illustrated in FIGURES 1-9; FIGURE 11 is a

C SR RGE QB k16WwQF thd pR@nliflRiatfin AIGURE 13, showing a gate
seni conductor on i nsul ator substrate for use with

formatlé’)‘%é‘i‘fipsf‘éi ffoBffdiment s of the shal | ow trench insulation
(STI) process illustrated in FI GQURE 15, show ng oxide
aftCURE O inaskersl Elethukdgragtsbqeng Fshg@oREerch isolgtiqq process for the portion

ustrd OSEGERES 1907l 11 Mhew of the portion illustrated in
FI GURE 11, showing a trench fill

step;

DETAILED DESCRIPTION OF REFERRED
EXEMPLARY EMBODIMENTS

FIGURES 1 through 15 illustrate methods of manufacturing an integrated circuit (IC) in accordance
with an exemplary embodiment. Advantageously, process 100 (FIGURE 10) and process 200 (FIGURE 15)
do not provide the strained silicon material until after the trenches are formed in an underlying layer. In this
way, problems associated with silicon overhang at the STI edge, strained silicon consumption for formation of
the STI structure, and STI structure sidewall leakage are reduced. The strained material can be provided

according to a variety of processes after trenches are formed in the underlying layer.

The embodiments of the method (process 100) illustrated in FIGURES 1 through 9 reduce
germanium outgassing and outdiffusion problems associated with silicon-germanium layers. Process 100

utilizes a strained silicon layer on sidewalls at the STI trench.
4-
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step; FIGURE 13 is a cross-sectional view of the
portion illustrated in FIGQURE 12, showi ng a strained
weizbisworr3gor mati on step; FI GURE 14 is cross- seeCTmsalo4/043107

2 PG 1R PR S 1 P AL B e e R0 18
reqmrmstreaclg@ﬁvépraand btlﬂtmk g@magmmﬁoié,lhwsweaprswm PugsRsstnE et edh
tempeﬂat%QL @idv%g&fuﬁ? @ Siser bQHe 1hy3EcaR 8¢ folnRA af d rdistSEIY ﬂ)tvﬁQnﬂefhture and yet still

14. TAl LED DESCRI PTI ON
providREBERREEY EXIENPEAFSY CERISETT PPREGRES e Fﬁf%btﬁﬁ Dipgess
performéd atiskhptura@&Ehods apfroximnely ZOtUEIgn g cabelawiioehat ed

circuit (1C in accordance with an exenplary

: fDhted
a%{%gm%c g&é%m% ﬂg@@@g&% solllon G83 oéagp@ %ﬁh%}%ﬁm Qohted circuit
I lsslﬁstmteﬁeaor%qnl 1? ssrPigtit orprogess &H%(FIF*Ugﬁtl rto forrea thaligTeiFradh igplagion
(STT) Qe Poktfdn &NintlEE4nl YidOBydr 8y frbvidet Bver RuBstiaBY 5. PibahledBtcludes a
compe g AP P R BT B P B Pl POy 14 nd
a base ftyer 3t Swberatedh i ETFrbYPIericutustos priaswididr (Y eiebrgele ielading layer 16.
reduced. The strained naterial can be provided

aqRenadeng id u@amadl pdiion mtanme PoAGEeSHh 8DKedyet MRNGRBStoRmst

ornmed in. t u n odi.ment s _of the
v, AR 10 B G080y P e PN L BT CORER TP g e
embodgment by leyeg & ina srminmdyerpipalstitngycasd sdicpn dibtraisipomwhich layer 14 has

been ggfvfﬁm EPRIAQDS P61i@h 86k lﬁ}jar SLailér @@1@ glgﬁﬁ m%dshmd |p@éﬁ£l§/ above layer 14.
I OCessS

10
Laer 4 iarers ety &7 LR P Al sy o cuhesed
from abefeusgepliei.n a shall ow trench isolation (STI) process or
any process requiring trench isolation and utilizing

g %Hi@ﬂ‘lz%% &ranQIyE@d'f s SHRRERBERSicH B%ﬁmﬁ ﬁ’m@d’ft eﬁl@ﬁﬁj/ 0nadt from any of

h tenperatures. Advantageo i ner, oxi de

avaneeyaeg SEOPB HROSET eSS afwgﬁﬁymﬁfes%eiﬂewg FRYEP c%@k@s process,
bipolaspirbdeds, qp btbarischeiccadiaiogirogssaPortign 1@xiag e aniettive fowd portion of an IC and may
inctoaf ORFhd bkdobnic DubBith BB AL Ure process refers to a

process perforned a tenperature of |ess than

appr oxi mat el X 750C (e.qg., at or bel ow 7000C é

REFEF 1§ R EemPlp eRmEeT Rty o T SpEoo IRy JRkrid et ggrmanium,
and caw bedwp@ifwit Ppgpetdbns &N-ghe dpantsnt.egr Bicatbeah pigtakitl 1{ybi@yovidsd on a

sermcd hlLCH)§ g aﬁﬁn@faﬁvg) Qarfsé éugrnas ?agﬁiﬁ P?lﬁjtmrﬁ% qg/ext 18 1%&&%‘&% élogl (3s1t10n of

orma S low trench i1solation
Sﬂwor@flﬁi grEpiE CipePes Bhererdisispraexifppedy Ghand jsmepse geagraly in'ge Srange of
0.1-0.9r ovi ded over a substrate 15. Substrate 15 includes a
conpound sem conductor |ayer 16 (e.g

S ILlagre? 94[]%19 ég&w E&%Esnp({ Qrvfbﬂl%&jb Xn?ﬁnpﬁnm 'aﬁ)cxle 92?&1: Q?er (ﬁ@@er 14 is

. Substrate 'S
Preferag?iyéﬁfévﬁeal@mfo’am%h?%éf*fb@?g éfhmén Apseetinedt %mettgeFl)lbodlmentS layer 14
may h&d B Shick ko f bét@detl dppRinta@ife300 ddd.2088 3. ) iblyyer 14li8a BIBIOX layer, oxygen

. r%ﬁt i on 'Jf]1 and portion 12 can be provided with BOX | ayer
implanfdfion into silicon
a jot t om nost
In one embodiment, layer 16'is grown above base layer 13 by chemical vapor deposition (CVD)

using disilane (Si,Hg) and germane (GeH,) as source gases with a substrate temperature of 650°C, a disilane
partial pressure of 30 mPa, and a germane partial pressure of 60 mPa. Growth of silicon-germanium material
may be initiated using these ratios, or alternatively, the partial pressure of germanium may be gradually
increased beginning from a lower pressure or zero pressure to form a gradient composition. Alternatively, a

silicon layer can be doped by ion implantation with germanium or other processes can be utilized to form layer
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| ayer. Base layer 13 of substrate 15 can be the sane
material or a different material than |layer 16. In one
wentsdrmat , base Iayer 13 is a sem conductor BabDAIS2@AEB43107
Si |
16. Pr%ergbl %?Ierz% is growggg%pstg){ sggfscﬁlgéég) sls\cf:ﬁglﬁ %Irc%(gyia %]‘rﬂiflljgl?ss(and
Preferablayetwee!!epnr@m@qt@(/vﬁHwonel@ﬁég}l‘tf@él physi cal |y above | ayer
14. Layer 16 is not necessarily directly deposited

aPaV&ide BMEsr odifle 1aydk 1 £k pratided atboye lageld 06 tHagdr @8 ik Dptvan. baer 18 is
preferagly lgt%&@; grg% %?W& }é&gfl thi lgxbelps é)g f)e?ween ?P}%{o:x{m%[ély]lé(é ?ngig%)(p E.a]g%Xr 18
serves prepybuffie layerdad dap bathermyllycfova lwn@tltyon@iﬂugb EATiDETORRG IFEOEes® by heating to
approxma%%ﬁ‘l%Wé in an %y beconfinkg QMOWQJ[ ary met al oxide

sem conduct or ((CMOS) process, bipolar pr ocess or

ot her sem conduct or process. Portion 12 na e}

ertbepier qr bargpask layen 22iisiovipd AFF e Bnd 1i‘m‘§fefFfﬁ‘§¥ (e layer 22 is silicon
nitride miJl\L) ptrd:bdiéd ah tedkect dibeElinen@p}iﬂqiﬁﬂmm 30p @idt 00N by 4 depesitiod. VD, or

thermal %I‘O\Qt[l Bro%rssa tA IXW ﬁrﬁe?sue, pcfefgIQa g]ﬁéf @%Qhéﬁ[ﬂ:a?&a Qrtd ition (PgCVD) pr%:ess can

I NC m an can
also becl st w@henmr@ytb@md@pracmpsoceé% usige 919@&6%%?@201@?@1%1 @Hs) and
nitroge@ @) P& nddat @mgﬁ @ﬁﬁp@zhurla @}ge 600PT Erabslertafbe 1Beds ETHe EBOUD giotHss for
deposi ug}}xgz';de fnss léji agé ¢S‘i—§)é I‘ I B%en Qnd%sm(r)ngxlug ﬁ\ll:[-%?il‘ olfth als:pl'cl)(vlnt:rgog I&Qg{]eg
approxgpetaipeidP emhéé@watts @t 4883¢- Anmplea (K )ssilapp (BN Dranixéirgplgmg, as opposed

toa NgMﬂ/SE@IZH}QJS&w% R&h Bdnkvdhtibidl EVSor gt @Epr&essCarl beOus&D to fouB Y@dk layer 22.
can be grown, dep03|ted or forned by i1on

ant at bove. b er
J%%t?f%ﬁt%f-‘/%é? RO E B koo 258 Sh el Retbi.
photorgsstlayed?4igany gomhdraallyayailyide lémb@fdipwéﬁf photopegigtespch gl (Shiglpy Corp., MA)
SPR 9m}l§neﬁ{ﬂ’§]{d€é§ SIn‘ﬁG@l@iw Bhoﬁ)?é@fsﬂﬁ?ef@tlﬁﬂehéctﬁzg@ reMddled via a

photl g R T B8R} © I BRE S AL AT VIiny e 102
(FIGURB'10)9f gp@wrio@bove base | ayer 13 by chem cal vapor
deposition (CVD) using disilane (Si 2H6) and ger mane
( GeHBIRAS, BRK LGS 298 PR FrWy b Bar@maM RS it abiRd Ve FBS lefthidE fodks so that

6500C, a.disilane artl‘gﬁ’ res
spertng S R P ML o e i GRS fhear
etchingirbdes dipelg@ivernilicrmnitadestith adspeptay oot 14yer 18] hiyeR4iesi egtripped after
layerztzféeeﬁﬁedr atios, or alternatively, the partial pressure

germani um may be gradual |y increased begi nning from
a_lower pressure or, zero pressure rm.a

c&h%‘ SURE*dhe etRproseshisehapesd (P etc) thrpuep &ig%?n ﬁlgisléim%%ﬁpa&ggyef 181s

etched d@fh@dpdoyires Biredchipyané atabcoranak with stperl fdefiptneese tO0GFIGEIRE 10). Layer 18
can be Q&:ﬁ)eg %?'3355?‘ elztaﬁ& rpp)%esyt Al ehéi?\gly (Qhef Q@lﬁﬁgttéﬂﬁ{ulﬁcan S lﬁﬁl%d@(b[leﬂ’mve

aye S to a

selete B na B R LRI blaE 24 G GEnF BT ot e ver 1
is etch@P La@X226@k fboybe rdmoRtdCifteIgeradh eRhedl cr ons. Pad oxide film
or oxide layer 18 is provided above | ayer 16. Layer 18

I $n lglrebil{g lgatLe etclh?% ks i]s%hdng‘ed e%%@}@il the t:&x?ﬂoﬁ%l SLIMIC(QXGIQJM m@fdrial of

kness- of Dbet ween approxi mat el y g
layer 1én ¥306 °R e FoApEEd in 1 BaeR O A8 B PEret Ryet sogies G4 frach o
of laycD &4. tApeﬂfm I3h yan@E Y Wwidith suRabeFBAsa M Sttuciiad. 1hbglmbetpear, agednres 34 are

prefer:z%{y%etween ap ox1m§ely {%nm and 300 nm wide depending upon technology. Layer 16 is etched
through apertures 34 to form trenches for shallow trench isolation structures in accordance with step 104 of
process 100 (FIGURE 10). The trenches preferably have a width corresponding to apertures 34. The trenches
preferably have a depth of between approximately 500 and 300A (depending on thickness of layer 16) and

width of 150-300nm. The trenches can have a trapezoidal cross-sectional shape with the narrower portion

-6-
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approxi mately 10000C i n an oxygen-contai ni ng
at nosphere. A barrier or hard mask |layer 22 is
wonasicdeds over oxi de Iayer 18. Preferably, nmasRCragern4/043107
being ab?ﬁ B(éio%le lé{n}%]%%ﬁ?ﬁfgr enéqglgllné%g uéep (E}m%v%ig:gg %%FB]S? ?egg[albguﬁr crosg ‘g’ectlonal
shape.deposi ti on, CVD, or thermal growh process. A low
pressure, pI asma enhanced chem cal vapor deposition

( Rﬁ%\ﬂ@ dditBeER %elﬁ‘gaelﬂ:héil i thp Erchihd ﬂrbc%@ Che Iﬁn&@pééﬁﬁgfb@ﬁ@ln any
thermal nitride process using chl or osi |

procesy S GO SAHPEHPES - REE) S ah g4 TEPUGE KRS Bt s ogs e
provid&l dilitighwaly emqieyeatiu A@erbaively, the GOOROS tie trarzbas@sodzud vtk apesareks 34 may

f jgng nitride uses silane
nmm%f@ﬁﬁhggykm$lg%§§%Fﬂ§%mgggg%%%nnnla (NH3) with a power

of between approximately 550 and 650 watts at 4000C.

At BIRTBRISal2EINHS I P e (- 2Eppedyi ey & i s be iggoved using
any cofRpAs A @rot:@s an NZYUNHE3/ Shicdd2ERic@F60E indfe4 36us plovided above layer 16 in
accord?n%e@ \r{n n% slst 9 rl?é of?é@eﬁg{oo%lew O@re gigygzts?%l pae(fqui)l)gﬁ :yt‘ﬁl@lglegs Bt lgtwg:en 100
and 200 é. agdis a kpysﬂg-pqrqdpe@ gikgop ]@@r BayenAé cingds ﬁormmrch@gcal vapor depos1t10n CVD

using SThR BHIRR! oY dicHIQUQE 8% iSilpeda@WN 5604 t0l650°@ BYbyGRYIBIREr GaA] dpltaxy
avail able i-line or deep WV photoresist such as
(MBE%Shlpley Corp., MA) SPR 955 (i-line) W5 (deep W). In
FI GURES 1-2, photoresist | ayer 24 is seIectiveIX )
r éme@fﬁmie@eném@im@tt sldpwatipefitpitencbeypsoeiaisb wihspayrea Sagsdevered with
layer 38 A?\%Bthéfglglyzlé& % da@ﬁ&%nt%&%faﬁl% @%rusiéh dss@c@t@&ﬁ[lﬂ%ﬂl@tréﬂcﬁ Frocess
ste

e P 4B 3o GT By R AR TR e O g R
includiug €VR anlf VBB trgiimap avpr seiey of doertsivad  apertures 34 reach
oxi de |l ayer 18 in accordance with a step 104 of

p r];%l%%'fbt %Qn)(cﬁ #elREedlil dhe trg-l?,ﬁes QJSN&J(&I"NHH gp&[n@:ﬁﬁ%ﬁer |la?er 36 is

e to SI|IC n nit.

provierE e ot fyBeresi e oA BLEoR s AU F LrOas a3higa tow
temperetueipexdess. | In ofiel BLREMat, livdnenraticofverpipposigstely SO @fﬁ@ﬁ@é thick gnd are
provid&d &/Qr thd oRMI ha Sl 608% efdinexchde nmaterial and layer 18 is

etched so that apertures 34 reach layer 16 in

accordance with s 104 of roc SS Fl GURE 1

CaG BB B VORI o ReR P P T g G CREge il vapor
deposifdnt (BPEND)I preedsy or highldesitygtlashe mgdetdemnorq&,ﬂ@g) wegsssiyignilar to the CVD
procesy&écluésgdeéﬁmteo ereféfmly etheﬁﬁ%o@i@lg ocQQEstdo Q&Suu@zfe I\jI-@Mﬁ:fead]ﬂ&hzmg silane at a

hot or esi st | ayer RE 1) can be renoved before

wn@m@?“é*?@ﬂo%Qlde | ayer 18 is etched. Layer 22 can al so

be renoved after layer 18 is etched. In FIGURE 5, the

etic AIGURBGesISyet o irGhiativg etetiad 428 blanketviepuigid ovdy enagualPoand ehithin the
trenché%%&&%ﬂ“&taﬁgrtuﬁ?ﬁeﬁ éc@tgrda‘ﬂge J/l@l}é%fep 1& &/e@sr 108 5 &BBveldaterial 42 is

renmove n accordance wth dry- et c process so
preferspyicql g e ging CDPIoSESE eIgROY A PVE eI (rpgced in 2
tetraetl&ﬂorlﬁ&[hchte (TEOR) Mbcelds hABdmiati @y, £bdr@r ph&phatesdilicone glass @GP SG) pmocess can be

ut111ze<9 qgsuﬁlgp y?l'l& ?I:sgge?e%rb%%r £ %5185%%*9{11%&%& %c?@ I‘ MO 1? ﬁﬁc‘ﬁe en

proxi ma epen I ng upon
technology La er 16 is etched through_apertures 34 to

£ ORSHPR e aUEH &2 P gmostid PN b8 CHEFF P OSIVB A (R SEF e rap 3 i
reachell. TR GGV El anma &l aelihtesibie 1ehd4 indflative material within the trenches associated with

apertures 34. Insulative material 42 can be removed by a number of stripping or etching processes.

Preferably, insulative material 42 is removed from above material 36 by dry-etching.
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process 100 (FIGURE 10). The trenches preferably have
a wdth corresponding to apertures 34. The trenches
Wplzerfsmnmbsy have a depth of between approxi nat eCy/USO®4/043107

\%Efgelr ﬁl%g Ath Qrfgg%l 1sp# \Ll.cﬂed m{lhe%ﬂ SR ass%zlatL ﬁlrapélrg)es §‘z{‘9 gate structure

renches can nave
48 can herpeqyislzdi @t smm@ssrel@taw@wmuoswgémw e SEweTp b RaE o

oxide gQQgtltuthx@ Q@[Boﬂ&hé‘l‘)ﬁ obeh @xuﬁ%ﬁa efictuAN al ternative enbodi ment
I ncl udes trenches haV|ng a more rectangul ar

C%ﬁ%@ﬂ%ﬂ%ﬁtﬁﬁ%@fe&% cllcﬁ éay&rF é@%%caﬂ%gﬁio I ?ozlrgcg aZISdpagrla cﬁ% transistor
associafed witheghtel stucamy48p F.aee 46 cas be foatdddy  omvenriengl adimprgo-giidation Racess
usmgnicf& | ayer 16. In one enbodinent, the apertures for the

tr enches are provided all the way into | ayer 14.

Al ternativel the bottom of t h

B P g Hob PESERTY BB e asahd g 200
follows\épemialiyhie dahik abph esia@hl withyrecesslIBO ddseribpd @hREex@nce }:Q:BI@UEES[QS In
process?gg, p%cgorgsqsﬁa e?myﬁq‘{j[erge% aove ccﬁﬁpfoﬁrﬁ@&ﬁ&ond&ﬁﬁ/ faje 148 a@t@}dZ@%nd the

)e T eno usi ng any conventional proc
compoynf @Renwctoslﬁwais Ak Sdprmootrathct bt €59 FA@U%%SS
provi ded above layer 16 in accordance with a step 106
oWwitp E@@@S&to FOORERN Gpffred 034. in lagey €6 caB 6e Pigelyemalist fartraertuzes 34
dlscuss%({] w18x ERite D Flgﬁ%ﬁfz:??’] Pl'tgtga ei?tlggs A4 g0 Hethn Qpprommately 150 and

e-straine i'con |ay er Layer 36 can rr%q
300nm Weeﬁﬁéwwlm%‘éf@‘ih ttegysath of %’ﬁf t‘@é’é“ ﬂféﬁ“ﬁ@d dpyey ﬁ‘é“aSk layer 118 (e.g,, an
oxide oglhifidb AR 1496r sthaith@asiteanEh Riped (18RI 88 AldLL Eesofbeb GOV &

prov@% 5§ ga]yer 1 b%hrer:bmgaﬁg %rl Itqg hapsea m Eha %sués%ﬁ@l}/ s1lnﬁ (p?stramed material

enc
136 (FWdB)eth%WIIWGPWVJQ@@P'ISW@@Y-M are covered wit h I ayer
36. Advantageously, |ayer 36 can prevent gernani um
diaf fHaeh oriesEO ), Atagdp W7tohprbch>% 28 khe i@ hes Asspdigiedth apertures 134 are

filled “ﬂtg a?tg/% Im%tgr?a?% 2 &sﬁgppinfﬂ a})?ﬁ@ln%% E%h{grttg %sdla@iycellﬁatgrgl 42 discussed

eposi rocesses
with refemwmmgm@\aoTMnmessaﬁﬁew apApess @Marrbeeftﬂsﬂ igf variety of

proces&dd, %ﬁ@lh@ﬁl@pm&bs&%ﬁrﬂﬂeﬁ QEOV& HvRfereg@ o HlBng R tigBched d3sotilred with
apertur?%s;'%%g &E S gvse?r%lf,eg?l gﬂsa%% ?encltat gr{ lltlpllﬂ%ggrgag’% c%f Zﬁfagokquaxl Ax! E\cc&%mg to an
exemplaiylemb@imak ihd Grs@ative nhterbin aleh m‘wdsté pverae srfraglof Mesk fref %ﬂf’nané

pollshéd%}/\étéh%&%@Rﬂé@ﬁfa@é&ﬁﬁs‘i@a edigone enbodinment, liners are
bet ween approximately 50 and 200 A thi ck and are

provi ded bot &m and vval I

ST RUTC R ot Yoo oly B P igh b PR o saines
materighll BimEoenbcrlewie filen qites shave laph dfri Hﬁafiuse\/tbﬁr}blﬁkfﬁsé pblayets; 16?1 and
136 ar{#ug%{@lly Qimgrelﬁénﬁ[auty SHEO 05 Exlihddb 1 Q260 the strained material

sition DP) process sim
136 s re-or SRRy b Rl o ERERER P SRR gg0 o
provid€lionRidéwallk askdcized Mitlthe ireangtt ead utilizing silane at a
tenperature bel ow 7000C. In FIGURE 8, a |ayer of
| Rl r&gﬂeﬁég oGS Al 2 é?e sh&:ttﬁ’é @nkﬁgvuﬂ*ﬁ RRStikR6 laﬁéf &6 is prov1ded at the
material 36 and w t hi he trenches ciate
locatioggpsioeigipd witinthe WC%?&% éf?la QHE%“W‘F‘P{ a%f"%*t@pw%@%te 8?““5?661% ¥
structufeO is fhii®dl Inatstey 212nmd edilichle ladd 46 & formed in a step 213.

It should be understood that while the detailed drawings, specific examples, and particular values
given provide a preferred exemplary embodiment of the present invention, it is for the purpose of illustration
only. The shapes and sizes of trenches are not disclosed in a limiting fashion. The method and apparatus of

the invention is not limited to the precise details and conditions disclosed. Various changes may be made to

-8-



preferably silicon dioxide deposited in a CVD process.
Preferably, insulative material 42 is deposited in a
Wt)eoosalel'lrsyl orthosilicate ( TEOS) process. Alter parivgeioy/p43107
the detﬁlas dlls{:lgsga QAQIT ngcg,at G g%rgl Irtrt%,osp gofz%ﬁc'e Z&VQ: %%§C\;>)h1cger aﬁrreﬁ bc%nfoﬁowmg
claimsgppr oxi mat el y 2000 and 8000 A t hi ck. Insulatlve
material 42 is renoved by polishing and/or etching
until a top surface of material 36 is reached. The
renoval of insulative material 42 | eaves insulative
material within the trenches associated with apertures
34. Insulative material 42 can be renoved by a nunber
of stripping or etching processes. Preferably,
insul ative material 42 is renoved from above materia
36 by dry-etching. After insulative material 42 is
provided in the trenches associated with apertures 34,
a gate structure 48 can be provided. Gate structure 48
can be a conventional MOSFET gate structure such as a
nmetal over oxide gate structure or polysilicon over
oxi de gate structure. Silicidation is utilized to form
suicide |ayers 46 at |ocations of the source and drain
of the transistor associated with gate structure 48.
Layers 46 can be fornmed by a conventiona
germano-silicidation process using nickel. Wth
reference to FIGURES 1-5 and 11-15, process 200 is
simlar to process 100. Process 200 fol | ows
essentially the sane steps associated with process 100
described with reference to FIGURES 1-5. In process
200, photoresist layer 24 is patterned above conpound
sem conductor |ayer 16 at a step 202 and the conpound
sem conductor |ayer is etched to forma trench at a
step 204 (see FIGURES 1-5). Wth reference to FI GURE
11, apertures 134 in |layer 16 can be slightly smaller
than apertures 34 discussed with reference to Fl GURES
2-9. Preferably, apertures 134 are between
approxi mately 150 and 300nm wi de and have a simlar
depth to the depth of apertures 34 discussed above. A
mask | ayer 118 (e.g., an oxide or nitride mask |ayer
such as that described with respect to |layers 18 and
22 descri bed above) is provided over |layer 16. The
mask | ayer 118 has a thickness that is substantially
simlar to a strained material 136 (FI GURE 13) that
wi Il be provided subsequently. As shown in FI GURE 12,
in a step 207 of process 200, the trenches associ ated
with apertures 134 are filled with insulative materia
142. Insulative material 142 can be simlar to
insulative material 42 discussed with reference to
FI GURE 8. The trenches associated with apertures 134
can be filled in a variety of processes, including the
processes descri bed above with reference to filling
the trenches associated with apertures 34. The
insulative material fills the trench to an upper
surface of mask | ayer 118. According to an exenplary
enbodi nent, the insulative material is also provided
over the surface of mask |ayer 118 and

9.
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pol i shed or etched back to the surface of mask | ayer
118. As shown in FIGURE 13, in a step 209 of process
waQms/orims mask | ayer 118 is renoved and a straPQeas2004/043107
material 136 is grown by selective silicon epitaxy
above | ayer 16. Because the dfi ckness of [ayers 118
and 136 are substantially S|n1lar the insul ative
mat eri al 142 extends to an upper surface of the
WHAELS GLAMEEIMSt eri al 136. Unli ke the enbodi ment of
process 100 di scussed with reference to FI GURES 1- 10,

mlt eri al mehiR@ of Iﬁanﬂﬁl:tulﬁfg@i{ {n#edic®frcBit KEOWRIrdnSh BAR0E teglb@dn a

ref rence to FIGURE 14, a gate
Subsmﬁ( 5 é“[c['}glég ‘21'% ﬁ%"erp(y% ‘P TELTEi de 1 ayer 46 is
provi dedectitelst digbing g ditst BYrs (1é)5ts éon apegirey/(B4) hsspdistedsrdl dasetions of the
trench 80 k&lods; Of the transistor aSSOCIated with gate
structure 48. CGate structure 48 is orneq é
212 ando®ingsifginest gpaniqondpaipr merield3 abaya e it syer pa“é 13,
It shouibrehing ésulite mskiod @2} ih b apetrirkse(34) hefosketh@irdnetdisolation regions.
drawi ngs, specific exanples, and particular values
gi ven provide a preferred exenplary enbodi ment of the
presentThe measof epim 1 wherein theyyiraipgdescrpigpndepdos mgiprial (36) is formed on
sidewdlls biitap@iule®B4pnl y. The shapes and sizes of trenches
are not disclosed in a limting fashion. The nethod
and apparatus of the invention is not limted to the
preci s&helmtthdd of claimd, wigmnadi thé wrmiseddpgichndene matviaal (361 silicon and the
ﬁmthﬁg@%ge§h&g erREniipde tothe details disclosed w thout
departing fromthe scope of the invention, which is
defined by the follow ng clains. CLAIMS WHATI S CLAI MED
| G 1. ThAe mahdiadclaifn 1amdiatd fitktil4yer ifdbovert BEYK lageed4Xi r cui t
having trench isolation regions in a substrate (15)
including a first layer (16), the nethod conpri sing:
sl ect iAméthodef fohmingshallee tpchsslatiopyptyctyes§)a q@pquag spmiconductor layer

(15) at¥REL BublbLexidb %X)Q@ww)aﬁeaﬁetﬁwt:&nﬂn%gtl ons of the trench
i sol ati on,. reghons ai nedléen1co duc

mter i ARy IS B DAL St B EEp e T O P (g
i nsul atrényxeingtie baril ahsk(242)(27) pt lodakongipert ures (34) to for m

t he tr Q&ﬁlﬂlgkfé&l’l@st@)@ﬂltﬁe%fn%% se%moﬂﬁh&orﬁ@teﬁ@ﬁ uffer Gé @éaﬂbns
wherejn the st ra| ned sem conductor material (36) is

for med SGRPRE Held PekByer{3E apertures (34). 3. The

met hod fafuinglaairained semidoedueionaten@6)sbeaitte @cnmend seoinehdeto tayer (15);

material (36) is silicon and the first Iayer (16) |s

silicon-germani um 4. nmet hod of

the fi rpéctwdrna;sselnaﬂqnén%W@ i thscirnghey (@9) “( fm the %1all°ﬁ< %‘-‘thhsa’auon

structu@ds. f ormi ng shall ow trench isolation structures in a
conmpound sem conductor | ayer (15) above a buried oxide
(%FM) | ayer (14), the method conprisin

The method of claim 5, further comprising providing a silicide layer (46) above the strained

and

semiconductor layer (36).

7. The method of claim 3, further comprising providing a liner in the trenches (34) at low

temperature below 750°C.

8. An integrated circuit, comprising:
a compound semiconductor layer (15);
a buried oxide (BOX) layer (14) beneath the compound semiconductor layer (15);

a strained semiconductor layer (36) above the compound semiconductor layer (15); and

-10-



providing a hard mask | ayer (22) above the conpound
sem conduct or |ayer (15); renoving the hard mask | ayer
WO2@)s/0at738ocat i ons; forning trenches (34) in theTnmmmMmBun

conpound. seni cond tor under
T ooy o ordeses Y Pl et Sgelig 1 TR PG e
isolatiggrenchon(@4) Gicbide inpriagve @361 (4 endesidt wadls,dl@rrplowalld of the isolation trenches
g isolation
() a8 T s Y B el e B 0 o 't he ohal 1 ow
trench isolation structures. 6. The nmethod of claimb5,
furtherrwe Qit'@faie& tiftgit P cQuth 6l iﬁ[ﬂ@er&orﬁﬁrisi'ng h gﬁe Juayet (4@ Yi@)ween the
. 1t.abtovg1 @ strai ned sem conductor |ayer (36). 7. The
SORNRtHOE Bt clai m 5, further conprising providing a
liner in the trenches (34) at |ow tenperature bel ow

7 51(80C T%e Ir@gra{eﬁ] Liggk @Fcﬁgn & I‘Xﬁi&bﬂl Ehe stbaHP Ee‘nﬁdoﬂcglctoﬁayer (36) comprises
d | ayer (15): burled oxid

ou sem conduct or
Sﬂwon(ae% cqnw@d SEEPPIYSERIEYT FP”PH%S o é‘aﬁam%m éfa‘fﬁla%fe?scs%“) extend
from theasyt@hed(sdrfi}gndiittos layed (1384 2 $0p 10 tBChueledodxike ldyay B at(ad6jonabove
t he conpound seni conductor |ayer (15); andisol ation
trenches (34) disposed in the conpound seni conduct or
| ayer (15), wherein the isolation trenches (34)
include insulative material (42) and sidewalls, the
sidewal s of the isolation trenches (34) are at |east
partially covered by the strai ned sem conductor |ayer
(36). 9. The integrated circuit of claima8, further
conprising a gate structure (48) between the isolation
trenches (34). 10. The integrated circuit of claim S8,
wherein the strai ned sem conductor | ayer (36)
conprises silicon and the conmpound sem conductor | ayer
conprises silicon-germani um and the trenches (34)
extend fromthe strained sem conductor |ayer (15) at a
top to the buried oxide layer (14) at a bottom
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