INTEGRATED CIRCUIT SYSTEM EMPLOYING SELECTIVE EPITAXIAL
GROWTH TECHNOLOGY TECHNICAL FIELD [0001] The present
invention relates generally to integrated circuits, and more particularly to
an integrated circuit system employing selective epitaxial growth
technology. BACKGROUND ART [0002] Integrated circuits find
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video cameras, por rs, computers, efc.
Integrated cwcqﬂsmay&{w@ﬁic@ ‘b Qﬂﬁ] tive devices, passive
devices and their interconnections. |00 S the technology node within
integrated circuit systems continues to shrink, it is becoming increasingly
more difficult to isolate these structures from one another. A common

isolation technology employedvptkig a¢nFgonpuctor manufacturing is the
formation of a shallow trench isolation (STI) between adjacent active

[0001[eDHRPredXRIGAIMMIOR SHHGUERS AIF fimes- Ry Etshings 2paalew reRftilarly to

. between adjacent active regions and then depositing a dijelectric film
an intgepte R fRCOBRINAISY S lesHER ERIBA LR BRTY feBhiques,
such as trench lithography printing, trench etching and trench gap fill, are
nearing their process limitations for sub 65 nanometer devices. [0004]
Additionally, as other semidbhdBsedrGhA¥IfAdtUring techniques near their
process limitations for sub 65 nanometer manufacturing, it is becoming
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circuigsrightationdoda pacteanmzngaesistdr apdve <dO0scehaprseiverialaeiton ford their
interc@hBaciignnel transistor. Unfortunately, most semiconductor
manufacturing techniques use a single orientation substrate that cannot
[0003p& pitienizelentdagkenady anthye vfekaieffedtcthit Yifferentontibsgate shrink, it is
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remains for a reliable integrated circuit system and method of fabrication,
isolatig deslmehegintegrerdiratiisysarpopdudier dratvtasiyrisslatedafigrmation of a
shalloQPHHENZR Sk JRtigR g PRURIRREE VRIS ANE SNETTOFIERARINGTT structures are

commercial competitive pressures, 1 increasing consumer expectations,

formeddzycﬁfﬁmmg}@}igkwﬁmﬁbsbﬁsyvm@aaﬁmtpﬁmfe@iﬁmaﬁfhﬁmidemsiting a
dielec[ﬁ@rhﬂp'@ﬁﬁiﬂtt&'H%FEQS'MYOH%%%]W%%%W% %ﬁ%%@n@?&%niques, such

as trench lithography printing, trench etching and trench gap fill, are nearing their process

limitations for sub 65 nanometer devices.

[0004] Additionally, as other semiconductor manufacturing techniques near their process
limitations for sub 65 nanometer manufacturing, it is becoming increasingly important to
optimize current device design. For example, substrate orientation within an integrated
circuit can be manipulated to optimize carrier mobility within a channel by utilizing a <110>
channel orientation for a p-channel transistor and a <100> channel orientation for an n-
channel transistor. Unfortunately, most semiconductor manufacturing techniques use a single
orientation substrate that cannot be optimized to take advantage of the effect that different
substrate orientations can have on different devices.

[0005] Thus, a need still remains for a reliable integrated circuit system and method of
fabrication, wherein the integrated circuit system can be electrically isolated and optimized

for device performance. In view of the ever-increasing commercial competitive pressures,
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problems. Moreover, the ever-increasing need to save costs, improve
efficiencies, and meet such competitive pressures adds even greater
urgency to the critical necessity that answers be found to these problems.
[0006] Solutions to these problems have been long sought but prior

increadRelQRMAntS RAYEARLARUARE OiBHABARIEd R SMMONFANGheHMISe ful product

solutions to these Eroblems, have long eluded those skilled in the art.

differghiitpo BURE BRERP I RIVEN TRORAD08 Y] SFHiS YR rniNyeribs found to these
probldQVidRsaRJN e dlre Giteeit BySIRRY IR IUdingoROVidpewe SRStRIes, and meet
depositing a dielectric on the substrate; depositing an isolation dielectric

such oRFi iR RIEHTErFO AN G B SHRANHYER R 1RBISHTR NS A fmwers be

founddiStBEIHplGbEXAOSE the substrate; depositing a dielectric liner over the
integrated circuit system; processing the dielectric liner.to form a trench

[0006 Soluions, bt RicG SM e PREKBFTHIARA TRt i REREHCHFARRIaHave not
taugh@di ¥aElneP e tasiandhatisisuhsiastiatyidentigalsto ghe pubstale. long eluded
[0008Fg)_Certain embodiments of the invention have other aspects in
those JHOINBSMh place of those mentioned above. The aspects wil
become apparent to those skilled in the art from a reading of the following
detailed description when taken with reference to the accompanying
drawings. BRIEF DESEFIOSIERNE OF THE DR/ANINGS [0009] FIG. 1 is a
cross-sectional view of an integrated circuit system in an initial stage of
[0007 inBlrferetigrs imettrel ol dashaan eietadineintwt tistpredesiuiivantivpyiding a
substthQlQiﬂ:&&%a?%'% heErciye fh%'zé%s&eéét,e{ié%{)@}zﬁg%rhﬂfi&ﬂdﬁBl?‘d?&eetric on the

dielectric; 11] FIG. 3 is the structure of FI er forming a first mask

dieleciigy fosmdand et foough the isplatvr diplpstiuie BIAHIG. Gdperiformpgose the

substrg_tér;ea JinQlésll FaterdiSc i Sriciirenaf Ellt@grﬂté’(itecrilf&{mi@%t@lﬁielﬁlgyégsing the

liner; [0014] FIG. 6 is the structure of FIG. 5 after processing the dielectric

dielecfiiedinerdentverselenel speseiormad dons]ifng an ppiHighgrautd ofithig the trench
that i&é‘}lﬁk@%@@%ﬁ%@i&%ﬁ&ﬂﬁ&%ﬂb JARL 8 IRnBids el ugsiaef

G. 7 aftér planarizing an integrated circuit system; 2 [0017] FIG. 9is a
[0008¢ cegase ctidhnalivienisotaheritegriter kinuRtBysashests an Mididionageion place of

those Eﬁ@ﬁ'ﬁ%ﬁ@ﬁjﬁgd%‘?‘c‘?ﬁ@ %@tyvmm@% Qﬁ%nﬁl%gé%@l@ﬁﬁmhe art from a
invention; [0018] FIG. 10 is the structure of FIG. 9 after thinning a
reading pfsthgtéollowing detailed description when taken with reference to the accompanying

drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009] FIG. 1 is a cross-sectional view of an integrated circuit system in an initial stage of
manufacture in accordance with an embodiment of the present invention;

[0010] FIG. 2 is the structure of FIG. 1 after formation of an isolation dielectric;

[0011] FIG. 3 is the structure of FIG. 2 after forming a first mask and a second mask;

[0012] FIG. 4 is the structure of FIG. 3 after forming a trench;

[0013] FIG. 5 is the structure of FIG. 4 after forming a dielectric liner;

[0014] FIG. 6 is the structure of FIG. 5 after processing the dielectric liner to remove selected
portions;

[0015] FIG. 7 is the structure of FIG. 6 after formation of an epitaxial growth;

[0016] FIG. 8 is the structure of FIG. 7 after planarizing an integrated circuit system;



[0019] FIG. 11 is the structure of FIG. 10 after formation of a dielectric;

[0020] FIG. 12 is the structure of FIG. 11 after formation of an isolation

dielectric; [0021] FIG. 13 is the structure of FIG. 12 after forming a first

mask and a second mask; [0022] FIG. 14 is the structure of FIG. 13 after
[0017fornaing & treqiels KXRRshAl Giewodb dhambiuatsiecaliiGyid aftar forming dtage of

third mask and a fourth mask; [0024] FIG. 16 is the structure of FIG. 15
manuEgRIre{BHIFE OSSP AReE PRt eob g Breter A Riffing a

[0018HiElECt T HNRE JPRAGIFIGFILS t5iher stinaiueaqlubiteatd after processing a
dielectric liner to remove _selected portions; [0027] FIG. 19 is the structure

(0019351 15 et AP o IEHARERERAIT [OBSBFIES. 20 is the

[00203tFuGtUre Qfd Grrdalier PRRArZifg e inasAISTh RGOk RS aB {H0:29]
G. 21 is a flow chart of an int‘]:\e%grated circuit system for an integrated
t

10021 i L3S aHs STt RGeS 5 B8 GFY S BrLbapgond mask:

[0022iNVERtiaNs B STtUMAR AR CARRBYIOHAfMLATrERtR;INVENTION [0030]
The following embodiments are described in sufficient detail to enable

(0023JfC R 5THE W 86 it hibien QR EEO Rt g péourth mask:
[0024} MU St eciHRalitierean Padimeattwauitnpe evident based on the

resent disclosure, and that process or mechanical changes may be
10025} 25 \7ithdt: HBISR Gt e Lk 0B B SRy Sivion. [0031] In
[00261NEI®Ilowing Wesarption: BErFemUE7SpREfipdetaiinare givRRtPravidearemove
orough understanding of the invention. However, it will be apparent that
PMUEAtion may be practiced without these specific details. In order to
(00273 ¥l abseing i@ peasaridnye ntien fosamewel 4nepua aupitsy siystem

igurations, and proc teps are not disclosed. in detail. [0032
10028 R e DR e g dh S L af o ystem:
[00293% &G dlagsantroatichandrnat itncgealedaidupastiaeiay: sonne:gfdlag circuit system,

. diqlension are for the clarit}é%f presentation and are shown exaggerated
1 ace ﬁlécaﬁg@nad' Rt &P%e&é?ﬁﬁlﬂﬁ’ﬂ%' embodiments are

disclosed and described having some features in common, for clarity and
ease of illustration, description, and comprehension thereof, similar and
like featureBfonke ¥UPBRER (it RRIVARGH HETHEEE By WNRISKY reference

numerals. 3 [0033] The term "horizontal" as used herein is defined as a

[0030hiBhe ol patiei s dissh e syikae BrssibiaentsictAl supbiedhose skilled in
the arf &9ATANESS QLS @My The de5Me YaHieabIeIRLS dthé& embodiments would be

evident based on the present disclosure, and that process or mechanical changes may be made

t
select

without departing from the scope of the present invention.

[0031] In the following description, numerous specific details are given to provide a
thorough understanding of the invention. However, it will be apparent that the invention may
be practiced without these specific details. In order to avoid obscuring the present invention,
some well-known circuits, system configurations, and process steps are not disclosed in
detail.

[0032] Likewise, the drawings showing embodiments of the system are semi-diagrammatic
and not to scale and, particularly, some of the dimensions are for the clarity of presentation
and are shown exaggerated in the drawing FIGS. Additionally, where multiple embodiments
are disclosed and described having some features in common, for clarity and ease of
illustration, description, and comprehension thereof, similar and like features one to another

will ordinarily be described with like reference numerals.
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direction perpendicular to the horizontal as just defined. Terms, such as
"above", "below", "bottom", "top", "side" (as in "sidewall"), "higher",

Iower" "upper”, "over", and "under", are defined with respect to the

horizontal plane. [0034] The term "processing” as used herein includes

[0033¢apesitian lomalprint a5 RRALNSSISts BatiRENiRg a PXARSHIRIRE VS IPRBENentional
etchlnéacleanmg, and/or removal of the material or photoresist as

plane QIqrEEGP FS R M A aes Eret et R e O TS0 BIOPhe iy B VR i refers to a

dlrectﬂﬁr%&ﬁ@r{@ﬁﬁmﬁh@r‘@h@ Aesd sanac anapgrReMaRig {09 Thedarmsabove”,
ample" or "exemplary” are used herein to mean serving as an instance

belo%’r”ll‘lﬁé‘ﬁﬁffbn y ‘s‘b‘éf‘ctﬁﬂsé%b%eﬁ’ﬁéﬂ e 8i#ltE G PRI as wpper > “over”, and

“undereXa@BIEIned AGth ea@imlafyhé&lsﬁmﬁﬁeﬁ&a{ély to be construed as
referred or advantageous over other. aspects or designs, [0037] The

[0034] L ierBte PFOSESHES Ao M ABEHS iSHifsRerSRESHR T Al 2b Rhatoresist,

patterAipRar@tpss @bhecpeasant #veninngn acsaianarIwith dhR CANIXINB material or
which the term is used, [0038] The terms "first", "second", "third" and

photorgsishp iegujEhih doam ﬂ?ﬁﬁb‘?ﬁgégﬁl%’f‘rﬁlfferentlatlon between

[0035¢ERRaBim OBl andsamenbrliiad meangicned agdeningathescapeiehibgs.
resent invention. I[00391 The term isolation Slelectrlc as used herein

00367 L i5alssrihy eIl Bha SRRBREIATR SREL DSHTIB SRR SERSH ft i instance
or illudthifidine isoigtioRpdialesirienBiiedmeneratipetheépdowing ambedimprt or as
rjates to the formation of an epitaxial region t%at is electrically isolated. It
“exenplahedh BRICBYRTEAEY e BreSuRtRE Ao R T Gre e PARESRRYSrgver other

aspecSaleativgmpitaxial growth permits the formation of smaller |solat|on

ctures (e.g. - sub 65 ometer isolatjon struct etwee
10037 SR DA TP RS AR ATIO (OL B Lo th apparats
of the@%@ﬂﬁﬂi@&ﬂﬁhﬂﬁhb)&éﬂﬁt’t&ﬁﬁﬂ véith ﬂ?ﬁﬁfﬁﬁl&iﬁﬂ@h@@ﬁtﬂ@\tﬁfﬂhﬂl@ed

ation of nte rated circuit syst hey are to. be construed
10038 B S o SO et OBt oy B A5 IAAIEr B aigses of
differéhahtidiebyelickn@lametitsiontyeandt z&lduﬁtabrs@eaﬁeddwresmrmangaﬂweﬁq)e of the

or.follow FIGS. 1-8. Moreover, it is to be understood that many

present BiEi4ns, additions, and/or omissions may be made to the below
[0039]163@!&@1@ ﬁ[@tﬁl@ﬁ%ﬂvﬂﬁmﬁﬂépaﬁtmdrhaﬁeﬁlﬁelﬁﬂﬂﬂasszn?ptﬂit@fﬁﬂ&hat electrically

aimed suk?Jectm ter. For OL[% described process may
BB R

150]%%%8@% e, felver, oF Gthat sPep |onaIIy, it is to be

[0040% oectdiedtteafdhevinie grated cirenitrsiste noahthéoprasent of an epitaxial region
that is electrically isolated. It has been discovered by the present inventors that trench
patterning for selective epitaxial growth permits the formation of smaller isolation structures
(e.g. — sub 65 nanometer isolation structures) between adjacent regions.

[0041] FIGS. 1-8, which follow, depict by way of example and not by limitation, an
exemplary process flow for the formation of an integrated circuit system and they are not to
be construed as limiting. It is to be understood that a plurality of conventional processes that
are well known within the art and not repeated herein, may precede or follow FIGS. 1-8.
Moreover, it is to be understood that many modifications, additions, and/or omissions may be
made to the below described process without departing from the scope or spirit of the claimed
subject matter. For example, the below described process may include more, fewer, or other

steps.



disclosure may include any number of multi-electrode devices in which the
current flowing between two specified electrodes is controlled or
modulated by the voltage applied at a control electrode. Exemplary
illustrations may include an n-channel field effect transistor (nFET), a

[0042p.hannakfioldefled bansiHidRbETd theqmBIeMNENdIt system of the present
metal-oxide-silicon (CMOS) confi?ﬁnration, a single-gate transistor, a

disclogifinitdritiistey, WMRHEer, Br e lsriutsr Gaietrdnsidtish the current flowing
betweERtRMpAETitdSded drdarsionsoinat opeRyanaialohiheéntegiatechpplied at a

circuit system could be prepared at one time on a medium, which could be

control e UM info* SRRAEN A GHTHIMS ISt EgrAtda &t liftikoshiifids elfcgt transistor
(nFET#ter ptagenatfaheicatifec(0P43]fnafeprmow tohpenisieyeiidasbome silicon

a cross-sectional view of an integrated circuit system 100 in an initial

(CMQR o e ird R bt SN ArirBiHbEHmEHR Y e pfisET. or an

annuldR\QREIgansThierNRgtates SlECH T SYSIRMAQA W dRs ansuhistiote dOdeBitegrated
way of example, the substrate 102 may include any semiconductin

circui,0UFTR| COH S PEPERA. 4,00, S R3e1 S1esbsn QMIER AR K€, prated into
indivi@thAebHIap I MkEEMEO UREUSEINEAMULS RIS | asrWelkeast fabrication.
iIic?n-on-insuIator configurations, éﬂ%tionqlly, th(_—:- substrite, 10?ﬂgay )
[0043;@8 freRae doped Krid ultBRY S oI at ShESSstratat oY Phfdng egrated
circuiB§id 100 Moie ehysialieeemtaiantiats matobxlandd Grthardéaibodiment of the

orientations), which may he strategically employed to optimize carrier
preserh ) Wk N B R Tt R e WY e Ar BT e Cobefhataray of

example2teanubetimpuiy epad Rideeni dympeconddipg nattisaprafesaklysiopied SiGe,
e Pty ith a resistivity of abou fiv&ﬁ? oh}rg- to about one. hundred
SIS R B DAl ScREL LS PR BRE cors. as wel
as silisohsiraiestRomaynpipasassns. thickikBsorangingdroubsaestl 0pentuynakedinclude
J (109(\)?? na om%terst about several htﬁ:dredgmicrons, for gxample. [0045] al
oPed A I RE e R LA B i ST BIEh SQOH AT 2 4 it dhe™more” crysta
orientaoosrged. as<liouHng anu-thend@nrositioroattneisubstieiec A QRandy strategically
1 include any material, Con{ii»ﬁ\uraﬂ%%f'%fkn%% ?OQ}/sica and ¢ 1
P Ot AN ARG STEE th &Y RkSA £V SVESYevidg?dY OF exampie,
the subluigitingR (A046] hngiaiectdigpdd4idast e tigenadPongdphuhs pudfsitaldy doped P-
102. The dielectric, 104 can gée formed by wet or dry proce éfc nigues
type RO SR Ra L e i RS D ARk
[00441dnsiicaspdxid elenpliereailieomaliymatnd ehcHovavae, i3 iadyepossess a thickness
ngififHEISORA AL e type of majerial chosen for e dieleatrio L4 Inot, o ¢,
f glqﬁ’nl{eglto e ab6ve" e>{am£) es an%nmay helidé 6(1)r111y Matetia ]f]ha{ proIPéc gns, 1or
examjplee substrate 102 during subsequent processing steps.
[0045] However, the examples provided for the substrate 102 are not to be construed as
limiting and the composition of the substrate 102 may include any material, configuration, or
thickness that physically and electrically enables the formation of active and/or passive
device structures.
[0046] A dielectric 104 can be formed over/on the substrate 102. The dielectric 104 can be
formed by wet or dry process techniques and may include an oxygen containing material such
as, but not limited to, silicon dioxide and/or silicon oxynitride. However, it is to be
understood that the type of material chosen for the dielectric 104 is not limited to the above

examples and may include any material that protects the substrate 102 during subsequent

processing steps.



5 [0047] By way of example, the dielectric 104 may range in thickness
from about ten (10) angstroms to about two hundred (200) angstroms.
However, the thickness of the dielectric 104 is not to be limited to the
preceding example, and may include any thickness that protects the

[00473URE WAL JOXEHING SbIRILEREPrOsassntePs MRABELE istambeoout ten (10)

understood that the integrated circuit system 100 may undergo a cleaning

angstrofg {0 MV SUMACEEdridhAatE Bacht e sarticlss, hielirstopfiche diclectric

104 isGtANHO ARtEe@i9aRICs B Natiyenpidlendiaigra thedfosmatinek aEdhhat protects
dielectric 104. [0049] Referring now to FIG. 2, therein is shown the

the subgirpt 1A HBS FURRIISHHRLRTT Br&MeRblation dielectric 200. The
[0048isRIatien shelggtiadRPiRanthe taunacdoverian thetdielegtrimdP4dndbh® a cleaning

isolation dielectric 200 can also be formed by wet or dry process . .
Step QMR G SYARE (FRAIREIAME s BATEEIMAR In 08 far QR Hanky corganics

and ndipldivRii@s tBeRilicane dinxideoanst’ ae gikeanrxynitride. However, it is to be
understood that the é};pe of material chosen for the isolation dielectric 200

(00493 RSP Y thE b Gu 8IS I ERORA M A iR Ty miatdi Al A tion of an

isolatil@ﬁrﬂﬁk&l&cﬂﬂ@QO@IMﬁwﬁﬂaﬁﬁﬂﬁdﬁ@méﬁﬁﬁwmwfBl%é/@ﬁrufé#ﬁ@lectric 104.
.such as an epitaxial growth 700, of FIG, 7. The present inventors have
The lw?ék%ﬁé?}%%‘tcb@Qp‘fﬁﬂiQiﬁ% bﬁméﬂﬂ%&é&”&h&ftﬁ%%ﬁﬁBCSFMSfé‘ﬂ&l“es and may

includeh@s ek feetheoseliaion aiglacilick@0d)abihe eladiieal ivleiieie@ncRoxide and/or
between adjacent structures forme withi%the isolation d‘L[eIectric C

. an be
silicon QX YOS e H I8eYGh B55hHhBiBREr iSOt ML R IIPSS? 66%‘61%&#8?8“\{‘“ the

isolatilhie ds€ltatine divlacthict 100iays angabiovdicknapkirand anagradelafe any material
rder of microns, More

angstroms to an ecifically, in a preferred aspect
that (P SRt e A BTt TS St TRy o K FoeRich a5 an
epitaxfieorpratbont7iive SURIGed . (50Q) egsiramesimabatcos dbvautsanba(lb9Adimizing
nanometers. However, the.thickness.of the. isolation.djelectric. 200 is not )
the th T AL YR LD AR A Yo Py D L Sectrical
interféraicpebaiteadegljatentdedice iaelatiornied avsudiise guentiylidonediskceitirean be
ithin the is Ia?t' n dielectric zgo. 0051] Referring now to FIG. 3, therein
q%t éo OAURRPYY

reduc%’s%vg\ﬂ/ e R oI B EIE Hg-a first mask 300 and a
[00503€Ranrdaihgsth30Rolhherfirdicraasic 30 amdtheusgeandinidsie 302rean &e order of

strategically patterned to form a ening 304 that defines a.regipn where
s B o0 e oG 3 e FOF A i B OB Pect of the
embodilaatrih 0 hndihé dielerirkd0day[Gabg] By ayaiseXaonplebdbe fivst hundred

o0 B BT TS SRR RSB TR o o
isolation dielectric 200 is not to be limited to the preceding example, and may include any
thickness that permits adequate device isolation for a subsequently formed structure within
the isolation dielectric 200.

[0051] Referring now to FIG. 3, therein is shown the structure of FIG. 2 after forming a first
mask 300 and a second mask 302. The first mask 300 and the second mask 302 can be
strategically patterned to form an opening 304 that defines a region where a trench 400
(described in FIG. 4) is to be formed within the isolation dielectric 200 and the dielectric 104.
[0052] By way of example, the first mask 300 may include an organic or an inorganic
dielectric material that can be used to suppress unintended energy reflection (e.g. — a bottom

anti-reflective coating) from the substrate 102 and the second mask 302 may include an

energy sensitive film such as a negative tone resist, a positive tone resist, or a chemically



anti-reflective coating) from the substrate 102 and the second mask 302
may include an energy sensitive film such as a negative tone resist, a
positive tone resist, or a chemically 6 amplified resist, for example.
However, the preceding examples are not to be construed as limiting, and

amplithe FEstsask 3Ahand the $ecanehn k3R MAYINAkIIS @RKCRHBRIRBHRRued as

of anti-reflective coatinas and photoresist material that can form the

limiting, i shsofarstithnsknOf - apd i Resapchmithe L ot nfludesty) fogipation of
anti-réN8aveRJhenpEasRNpIRIMREdIN@RtIRPIGE tag feshmaskp3athand4heithin the first

second mask 302 with only one of the opening 304, it is to be understood

mask 400 4d FrsterRk BBt 299 the second mask 302 may include more than

[0053PPQREUIR ARGHNGM Uh NGB Chat EReh SRBO0IKRE MhéndYond mask 302
[ number (i.e. - one or more) of the opening 304 within the first

. Include an
with qplyng g4 éﬁd’ﬂ‘?@%&é&ﬁd%ﬁé&%‘?‘ﬁ%&h‘tﬂr‘é’&tﬁk}et S8R 300 and the second

mask SPECifications@idhmdntegiatedneirenitiey Ipemial03gA05 U deizdmBs, the present
understood. that the first mask 300 is optional and the formation of the

emboGRERhB S0Py SEMBTeH By oMy G5MGTHL 5L RBCHASK S ihin the firs

mask BOUaaueheikigdadmavndersteaddiiat avditinalJayeipeStehtRmadqriReitegrated
and/or a top anti-reflective coating may be employed to enhance the

circuiGEBhM Nt of the second mask 302. [0055] Referring now to FIG. 4,

[00541herBindsbehendaticoatrhatutie: ofisi G 3lafO0fr v HaL atienab A8iehatida of the

trench 400 n be for by removying selective por of the isolation .
openipga §é‘tﬁ8‘ﬂ Sr?alﬂ?é é’c?m:yllﬂ)gin@ytges?ﬁﬁ?@%t‘éﬁ%tgﬁ%rollg{é)égod’relél 1tis to be

undergtudtlpleusaematﬁial Rregessuthnids peleciive doothetopaiatiataleoses Jodting may be

h of the |so tion di electrlc 200 and the dielectric 104. By way of
erplog AT e S BT b IR0 Brlctic 200 ant the

[0055YiRtgEetriagl Qdvwean PeGemanedinyia datiereel t&ﬂiSQif@l@'&EI@ QiC:ifter forming the
pr such ctive ion etching, that terminates.upon reac
wenct Db 55 00 S oL i 198 BRSSP G the Tsolation
dlelecﬁthMIMthardi&eetﬁteﬂam Bpisotingic Mepieallefabderefibe Dhailtiple step etch
otrop ta er etch profile. J0056] Inasmuch elec ronic ices
proce R SSHISEINE for Mot AP Sl e A S0 UL sl LD and the
dielectrenth44 0B ylepgnsiscupoph airusaleetedf muclomeviogs ibalvith kikclocmie200 and
nlth%trelrbah 400, Since the néjmber of suc electronlcd V|ces|100uld

the digleglily aKgn&"Br s TR A hSLBAREL St ABRUSRIG B & T Rgti S such 2
reacuvlaacymdtblmﬁghdmte\mdmﬁ@&mp@ @enmﬁaglylhsﬂsssmallaz ah ordemefunderstood

o R A R R S S e o
or an amsotroplc taper etch proflle.

[0056] Inasmuch as electronic devices will be subsequently formed within or over the trench
400, the area of the trench 400 depends upon the number of such devices that will be formed
in the trench 400. Since the number of such electronic devices could be as few as one or as
many as thousands or more, each of the length and the width of the trench 400 could
generally be as small as an order of angstroms or as large as hundreds of microns. In a
preferred aspect of the embodiment, the length and the width can each range from about 300
angstroms to about several microns. However, the examples previously provided for the

length and the width are not to be construed as limiting and the area of the trench 400 is

currently only limited by the technology of the photolithography equipment employed.



angstroms to about several microns. However, the examples previously
provided for the length and the width are not to be construed as limiting
and the area of the trench 400 is currently only limited by the technology
of the photolithography equipment employed. 7 [0057] Moreover, it is to

[0057PamneisistoRdstiaibil angepitboarehaf thensesich 4 aderer M0thie formed in
process step that the remaining portions of the isolation dielectric 200 and

this pracedfispriat 159 EIaER P AN A8 isalitin didasigs 880 and the dielectric

104 bBERMEieTEeRUSIID imotesstRasEUeSnirGoVanad Ry HieprRe& Mechniques
inventors, a sub 65 nanometer isolation_structure (i.e. - the remaining

discoysseloRy dheheTRSRHioH BsMWbtric 260 Qﬁdnﬂ%’é"a‘%Fécfﬁﬁlﬁt&PbWEFFtﬁée - the

remalﬁﬁﬂgqbbrﬁ@ﬂa canHee fastitintistilprevidessadaguatrielest icel iselatéen the trench
between the structures to be formed within the trench 400. [0058]

400) frﬂarh?e%raawr&wr@éﬂéﬁaéﬂgfwﬁetﬁmﬂgaéHa%étmﬁstwsmﬁh&o%rmayes to be
formeNGIHER @AY tregetlun@ar or curvilinear shape and is not limited to a circular,
rectangular or square-like shape, S[0059] After forming the trench 400 the

(0058 lprhEaRessoitdt Ece 3drtr R JBabls shagk SbHqsrierd %P eampiciude any

rectilifRmoyedibyipresesaapanellikironsd withidthe artrod HotseRaaiest Rereinare-like
[0060] Referring now to FIG. 5, therein is shown the structure of FIG. 4

after forming a dielectric liner 500. The dielectric liner 500 is deposited

[0059pverieTdhaiisotatiare aialaoliche @lst tﬂﬁasutesmh(sﬂewamﬂ@ﬁdane §B&nd mask 302
osed portions of the substrate he dlelect ic liner 500 m
(of Fﬁ%ﬂ&é‘] SHIMONTY B RRSTERRars Y %@8‘?5%5}&%815 st %‘B‘l’éfﬁpg’med herein.

[0060$Meﬁu@1hsmgte m(ysmlltner@nlﬁaxmbgr@wﬂh wiilirutbetremch 4wtehnfaﬂnlng a

o SREREL RES G STy S Sl e SPORPUIER. o o0

the trdﬁhositieddﬂ mlﬁmeﬁé @f;ﬁﬁé@ﬁiﬁﬂ(ﬁﬁ@bﬁlﬂgﬁﬁlﬂﬁﬁeﬁ@ abQUt fI\Yﬁ dlelectnc liner
hundr roms. However%g1 und rSthH(]i that th pre

500 “&%Bb 8 BB BRschag’ 8 15 tﬁt of t‘FPea fefed 86'1ﬂ’118Pt single
crystaHo€, de@ﬁiﬁ&@r{ﬁﬁﬁk}/ﬁﬁfemmgm 106:1Gn Guthepein is ﬂh@pﬂés&hﬁ embodiment,
the di lructur(la f?}g 5after rocesil i%]the ielect r|c liner fFI .5, 1o itrid
e dicloqiie S Td Portidnd I S LstefiiL! ?cﬁ FRe ?e%'? Olidi o ynitride
type mnaﬁugsdélﬁ)@imelmtna liniek b0 sorbthe horiz)tahguiaoes@htvmt five hundred
egraﬁed circuit s ste 100 there Y, EXP0 sm the |sol% ndlelectrl$ 200 ticed
ang“rgﬁn& the POFIGH otf hteos R wed | %hh ?FS ch 8'r&fRanikgactice
withopotitofisraftioa dialectic dinec Ho6r foniadesineth spacer 600 on the trench
igewall 402. It is e derstood thatt e trench s 6
0061 S B SReR B LG b R ) oS e Processing the
dielectric liner 500, of FIG. 5, to remove selected portions. The selective etch of the

shape

dielectric liner 500 removes the dielectric liner 500 from the horizontal surfaces of the
integrated circuit system 100, thereby exposing the isolation dielectric 200 and the portion of
the substrate 102 within the trench 400. The remaining portions of the dielectric liner 500
form a trench spacer 600 on the trench sidewall 402. It is to be understood that the trench
spacer 600 can help provide additional insulative effects for a subsequently deposited
epitaxial layer with a single crystalline orientation from the substrate 102.

[0062] By way of example, the dielectric liner 500 can be selectively etched by an
anisotropic process, such as reactive ion etching.

[0063] 1t will be appreciated by those skilled in the art that a clean step can be performed to

remove surface contaminants, such as particles, mobile ionic contaminants, organics and



epitaxial layer with a single crystalline orientation from the substrate 102.
[0062] By way of example, the dielectric liner 500 can be selectively
etched by an anisotropic process, such as reactive ion etching. [0063] It
will be appreciated by those skilled in the art that a clean step can be

nativeRSRENRIHOHEERPYE- UGBS UTBINIRBNAISo S UK RERAIVO!QRe ACRIEric 104 and
ionic contaminants, organics and 8 native oxides from the exposed

the subgfraledOpntie RSRsSR%IBfelFlecsdn ifd fiectric 104 and the
(00643 Hestitg AR L FIB0GesRiNGItNE SiRieaticINAICRHE. dOPE] Belesrifgimation of

now. to FIG. 7, therein is shown the structure of FIG. 6 after formation of )
the epjtexigligronlyrdin Boovay Was areiantiecritexdigioniyréliusarobedpposited

withiPghéerastemovishithestrepehdRe:i of EpiraBabyracesieatipeeRitaidhe (SiH,) or
.. process emplaying silane (SiH4) or dichlorosilane (SiH2C12té_lwith an .
dichlozestiapg &%&P P RRSR SRforteh A EYsrodsR s Herke GGl eeh helps to

prevef@tRatianafdhteppiaxiahpsayitn 72 alng the trendhsppases @0BBmploying a
lgying a selective epitaxial process for depositirlgqgthe epitaxial growth

Selectgfgo% REDRIREASY A POBU BEASHRRIF S EryLeaind St Btu e AR erowth 700

can otsidisteatathilidenticatie hatcrysislinaiarngniatiabadtothe supsiiaie Widntation of
the ’e.g. %a <100>, <110>, or <111> orientation). In a preferred aspect of the
Su. .
|

SR2HE EprandalYroth Fo0ohaides QifeH I BbY it i A pderred aspect of the

inventibileisigachthatdhavapitedialcuiddyiilicon Puay Mso hcluderotbal that the epitaxial

emjconducting materials that match the composition of the supstrate . .
srowth g IR bR esRNC g éﬁﬁsﬂaﬁ@%*zna%tamtﬁss@&%ogtwn of

the subdttfle rogstalline orientation or the substrate 102 could possess a <100>
rystalline qrientation. Accordingly, the epjtaxial growth 700 that forms )
10068 T BB A T 5010 o A 0L g A€ Sfen o e ystaline
orient@@oidopehi¢sabianptivizeopkEjosevice PRIl Mated BE theeapititial Accordingly,
rowth 700 cquld have a <100> crystalline ori tion that could pe used = .
the erf 5B D BOlcT BortBAANE G ] e RO  FlcLs rystline
orienttifi@ie thds Shddvbehecstioctptanoi & KEET atteicplpadoingdberitegistetial growth
circujt system 100. In order to ensure appropriate fill of the trench 40 .
700 B R SHE A B A8 iy S SR G device

perforsutifizee of the isolation dielectric 200. Accordingly, a local or global
ical mechanical polishing process, for exam

0080 D e VI Sy 05 AL RBUAA OB ST B in the
integragepreiciiedybiethd90.skilleclen themiirthap@atieri plarfidlrizinbethenotetpeied FIG. 6,
some SS90 2t e fegion fefins LN SRILR! QD TPY2 sotation
dielectric 200. Accordingly, a local or global chemical mechanical polishing process, for
example, can be employed to planarize the integrated circuit system 100, as needed.

[0067] It will be appreciated by those skilled in the art that after planarizing the integrated
circuit system 100 that the region defined by the epitaxial growth 700 is now ready for
fabrication of electronic devices, which can be strategically designed and formed to
implement the desired function of the integrated circuit system 100. By way of example, the
electronic devices formed within the integrated circuit system 100 may include active
components, passive components, processor components, memory components, logic

components, digital components, analog components, power components, and so forth, in

numerous configurations and arrangements as may be needed.



fabrication of electronic devices, which can be strategically designed and
formed to implement the desired function of the integrated circuit system
100. By way of example, the electronic devices formed within the
integrated circuit system 100 may include active components, passive

[0068$TBRAARDISHEI AIRSH A LOMPONaRS FRRRONLCARPOARIISNICFiGliscrete epitaxial
components, digital components, analog components, power components,

regionsnpyidly fUHERFCR FRRERHENS LorHBUPAN MY BHECAr AR gMER S A BP BRIty while
electn@@ﬁ?@ﬂ)lz&l@@x%]smsaﬂyréﬁfﬁﬁ@m@G%Q%ﬁ%ﬂ%&ﬂ@@lﬁ%@s@&ture&

formation of discrete e?ltamal regions with different crystalline

[0069} filfithtidrdoptifilet HPtedidd-tdMiel WoBlit WIS didchflally limitation, an

exempSAMPAG IS TR ROIGRXIR FeGIRHSVENEE InszRARDEIRIAL 13RIBHPT accordance with
structures. [0069] FIGS. 9-20, which follow, depict by way of example and

anothgrgbasmeRiGdied B iAblg b seasursl# F‘Ellfé“ﬁ)rtlﬁé%b%bﬁfltﬁgersm"d that a

pluralibjegresadeaticuill $otRMRJN tAsCArd dROBMMIn INathemembadimitardted herein,
they are not to be construed as I|m|t|n§i It is to be understood that a

may Pﬁ?ﬁ?&ﬁt;?roff)yr?ﬁ‘(/gﬁ(ﬁﬁ nA1ProtEEY hdt Lt R RIIHIANtRR THER P aigications,

additiod, reppaieshiission Mgyberatcrdadelsun il dscabed. frikaeusihibus &parting
be understood thatén ny od| catjons, additions, and/or omlss?ﬁs ma(liy
escribed

from e 360RS F FRIBe: SERHHout Ge SRS HHI
proceSCORE mcﬁma&ﬁﬁeﬁam@cbm&m@pgnatter For example the below
jhed process include more, fewer, or oth rste 0070]
w‘”“ié&f ity Vit 1 ’FotBeggSBPéEFéi‘éedltﬂ’éfﬁl?ﬁ ﬂr'i'f&é?%\ RS s&ﬁé‘?ﬁiﬁﬁf‘%ﬁé’reseﬂt
discloplies @ity distlRruigyMaiynine Waenaimy- elémhﬂeaidmﬁs—ahe@ﬂﬁmletﬂlewﬁeénmﬂowmg
which the cuyre ﬁllowm between %ﬁg% s()pemﬂgb(].jl ‘I‘é{ od s |s ntroIIe d

betwegh Ay RIS R %098 StdSapiie i g %?a?;PP ied at a
contrdllesécationRs I‘Eﬁynﬁﬂh@ﬁlﬁﬁﬂﬂaﬁbﬁ@ Tﬂﬁﬁ}flelﬂlﬁﬁe@ntrﬂ@ﬁtﬁiﬁél (ﬂEE'E)Cfétt transistor

o RS S5 (S BoR At & SQIB LS AR de-siticon

(CMOBYIGegpditenttainsistorsiadia-gitel ,ttamaltoanrauiﬁﬁmagattramnstabr a fin-FET, or an
Furthermore, it |sﬁim1%e understood that o eor e of the integr

annulyr el CaRGHOT B BEPYdSaFel &t Bndh rét8 ! &aﬂw ﬁ%‘?d‘b%grated
c1rculsememedammbmﬂr¢mml it Iondtigieel rai@glranﬁedlmﬁ;umaﬂsemhﬁebeai@arated into
di §elr st%gﬁ fabtrlcatlto 0071 Refe% in to FtIG 9 %)2 reint.is shown
indivi ST S %eaef &l Sé?rri cﬁlcwfltse%stélﬁ? fB n ah iMial
[0071$1Rg&@fng1mﬁammlﬁn9aahefdansesmmrﬁlaﬂmsemhoduhe'retwoéﬁhhe integrated

ClrculEirest%nt entlonniliq%mteggra%eda%%wts stem 100 includes the UbStrEt%lment
O2\With'a first ayer

a secon lIlayér% <l 3}1 Wa‘ﬂ}’lo %?(%tmeﬁlen}

of thefpﬁslﬁyenﬁﬁﬁman bhecbhangestetbdineafegaranl dyer ia0Ridrys difusibstrate 102 with a
first layer gl&g afrjrlltdhI réct(()en Hg}r}gp&&zh%we\:x\//aeyr 0I é:sxetl?nplee the first layer 900 can be bonded
to the second layer 902 by diffusion bonding at high temperature; however, it is to be
understood that the first layer 900 can be bonded to the second layer 902 by other wafer
bonding techniques well known within the art. Furthermore, it is to be understood that each
of the first layer 900 and the second layer 902 may undergo a cleaning step to remove surface
contaminants, such as particles, mobile ionic contaminants, organics and native oxides,
before bonding.

[0072] Although the present embodiment only depicts the substrate 102 including the first
layer 900 and the second layer 902, it is to be understood that the substrate 102 may include

any number of layers, wherein the number of layers is only limited by the integration need of
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understood that the first layer 900 can be bonded to the second layer 902
by other wafer bonding techniques well known within the art.
Furthermore, it is to be understood that each of the first layer 900 and the
second layer 902 may undergo a cleaning step to remove surface

the in@RRANOAARIR. sSYLMADPANSIS cRAARIBAPNIG CRMGMIRAREDSBEIANES AR include
native oxides, before bonding. [0072] Although the present embodiment

a thirdy lyereaidre doudhdavesanassinen dngaHa thiayrs, N bpriahg freadckwgr 902,
whercY&IcA2 tifd3dfpRentydsssieadipahingesslsttate AR May etea Ailar, or a

number of layers, wherein the number of layers is only limited by the
combipatigp#5FFAked of 10 the integrated circuit system 100. As an exemplary

[00731IBstrRtioNLfthe sHpstraie 102 mayrinouidadatbirddayenand adourhylayeide any

. in addition to the first layer 900 and. the second layer 902, wherein each
semicgRyNEtagdPaEiY, SHSRASs Yry GG BrRiRAHENS Tt s ditféhenin /s, InP, other
1I/V YMIIEN 0eempoiHanatini sheiels[08Y 3y &Y wayint axampsutisrficshidy@rations.

900 and the second Iager 902 may include any semiconducting material,

AddiEa s T et &) il cosends e AL 1R, 1, BLARRG gbed and

undopet IfaamperRdssamicpeshieiars: assallasnsiigan@e dnaidtefientations (e.g. -
conf%urations. Additionally, the first layer 900 and the.seﬁond layer 902 . |
<1005y Weoandeive dd st S iaRdo SuComiy aiBRS 2igiinsaployed to optimize

carrieE @GRS nHTREINS @ pFETEdeRistsl BiehiaionsXengple, <heFrstIhIOH900 and
and/qr <111> orieptations), which may be strategically employed to
the segp s UGG R e LT G, Wy R ferably doped
P-typ&xathplessibenvirs byt arm dhe-sacanablayeasi(dsardel (opokity-cm.
ed either N-type or P-type, but are preferably doped P-type with a .
roo74f S Wittt AP RR T, B o D pLEGY b eggment can
possedOQITAENtadystillenEratientan S0 apek theaggaonchinyesi9Rzef9be piepantiude a
embodiment ¢ ossess different crystalline, orientagions, For example,
<100 Rl L RIS rO OB GHAYALIoA U VAR Pafe versa.
Howe96R2 may indudmdesid@p e tiatiobs@iteid@Yenag. ikdhwle vty ihisibebef layers,
h undeLstood th(aé%)ﬁe substrate 102 mziyénclude any humber of I%:LS, hat of th
whereih Al IGHSLPREAL: Dt BER P IeIeHBSUESEL 57y { GroRtajfLthan that of the

other iyentation than that of the other layers. [0075] The thickness of the first

o0 R R T L A B B o
unequakdoinkineyser BY2vegofangenplemiad diitlansshoihelield (100 fiandnyeted8tand the
seconﬁl qg%ﬁ%ﬁsr%lanh l#glr%rg rg]rir? ra noslit one hundred (100) nanometers to about several
hundred microns.

[0076] It is to be understood that the examples provided above for the substrate 102 are not to
be construed as limiting and the substrate 102 may include any material, crystalline
orientation, or thickness that physically and electrically enables the formation of active and/or
passive device structures.

[0077] Referring now to FIG. 10, therein is shown the structure of FIG. 9 after thinning the
substrate 102. Per this embodiment, the second layer 902 can be thinned to a thickness of
about ten (10) nanometers to about one hundred (100) nanometers by wafer cutting
techniques well known within the art. However, it is to be understood that the thickness of
the second layer 902 is not limited to the preceding examples and may include any thickness

that optimizes the performance of the integrated circuit system 100. Additionally, it is to be
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[0076] It is to be understood that the examples provided above for the
substrate 102 are not to be construed as limiting and the substrate 102
may include any material, crystalline orientation, or thickness that
physically and electrically enables the formation of active and/or passive

under§I8¥IE L THEHISSIARY OOR 6B NSONANHIIE cdflethe RIfi iR RO R ad of the
structure of FIG. 9 after thinning the substrate 102. Per this embodiment,

seconghlayetciiy 1y engispach bl ErhRreaL 6 AbPHLRITBL L sqpoRet laKeraY)2 and/or the
first 1@@990@&%%&@&% eneniaIdfReH:#10 HRNeReieEs i qiafefor ingple.

hniques well known within the art. However, it is to be understood that

wom]h%“ﬁ%’r&?e%%%fotﬁé%e@oﬁ]&efﬁﬁ}bfssfé‘ﬁ‘ivs“ﬁg‘? i thE reldbifisg formation of

the di€¥anplexanthedyiReiideoanviiiekorasd batmptimizesihaie formrapeBelectric
of the integrated circuit system 100. Additionally, it is to be 11 understood

104 cphefarmed RYSrIor HURIOHSE e BHINEY 2Bt BRI IELE g gigen containing

materifisiaall & the seaenddayer 902ohndask arpact/ef M@@ﬁe&ﬁyﬁlt@m@oc}mmer it is
the second layer 902 and/or the first layer 900 are thinned by chem

to be HderRRhHEBISRI R fethIgGEE! A1oasa I qobss ety o gpted (o the

aboveF Kzarhpldhengin sa§hawithe siyuctaternil Fikar 1R adas faipatiosateth®2 during
dielectric 104. The dielectric 104 can be formed over/on the substrate 102.

subseqyeal PEISEEROLIYPEan be formed by wet or dry process techniques and

[00791BY nelude anmyygancdiRifing 1nRianalraHss ashukmngt limviedbout ten (10)
silicon dioxide and/or sﬂm&;%%xymtnde However, it is to be understood

angstIs d0eARBE OF BB bAOLLr RS R e IBRE ESATRE (BIEHARRS Pl R liclectric

104 isakve Bxamptestant Prydospde -yl naiarahjiat peieats Hiekauhstraterotects
2 duri Subs%}g]ment processi §§§te s. [0079] By way of example, the

the Sué?é‘i%t& RERCH BIRSEH GHYabout ten (10) angstroms to
[0080finol Lt hmaeredo@OR) angskisnsl Hemeyver, tﬁ&&sﬁ&tﬁkﬂ&@&@@@hﬁnay undergo a

dielectric 104 is not to be limited to the precedin am and ma
cleanie o Gy kTS PTBIBUET i Gl B 55 (UL BaG Agminants,
organjeronebsiny stepde{00E0}d it foleationersiaodi¢hattioa @xposed surface of

10081 R 20 P T he T LRI RGRES: SIgLIELCaRgton o

the 15(61&{1\3& Obélléeﬁ‘idf)émre"[he fﬂflﬁt&ilﬂﬂl@l&ﬂﬂﬁdﬁ@@@ﬁ’ﬂﬁbﬁféﬂﬁ%ﬁd\}dﬁ/@feEl‘m@lelectnc
IG 12, therei e structure of FIG. 11 after formation o

show
104 o e R 0 R e R it e e les and
may im/ladelarthﬁyzgeiecﬁmalﬂuﬁig ﬂihensﬂ)Iaideeiacﬁm Rodahroatslicbe fddoridel and/or

wet or dry.process technl es and ma e an oxygen contai
SlllCOIl nitride. ylﬁ)ow%vetr IF ndelistoo y gnaterl T ahoseﬁ for the
rial’ stch as not m|te 10 Shicon OXI

isolatlon dielectric 200 is not limited to the above examples and may include any material
that permits adequate device isolation between subsequently formed structures, such as the
epitaxial growth 700, of FIG. 19.

[0082] Generally, the isolation dielectric 200 may range in thickness from an order of
angstroms to an order of microns. More specifically, in a preferred aspect of the
embodiment, the isolation dielectric 200 may range in thickness from about five hundred
(500) angstroms to about one thousand (1,000) nanometers. However, the thickness of the
isolation dielectric 200 is not to be limited to the preceding example, and may include any
thickness that permits adequate device isolation for subsequently formed structures within the

isolation dielectric 200.

12



silicon oxynitride. However, it is to be understood that the type of material
chosen for the isolation dielectric 200 is not limited to the above examples
and may include any material that permits adequate device isolation
between subsequently formed structures, such as the epitaxial growth

(00837 BR&atnE ol 160082] Genrially idRadsalationtieligrtrig BAG. navfidPasMing the

thickness from an order of angstroms to an order of microns. More

first mask LR theasprensrratt aspéct Biuhies ehsbdie the tsemionask 302 can be
strate SlQIBGtHERBNRY farngend dpickagsoiramebamdive mme@hé@me trench 400

stroms to about one thousand é11 ,000) nanometers. However,
<deSCffPFgl<Hé§§%f {Ha iRty 2‘%)61?3 lﬁ%}]@fB)Béiiﬁ]rﬁ‘fgbctS(%ﬂé‘nd he dielectric

104. preceding example, and may include any thickness that permits adequate
device isolation for subsequently formed structures within the isolation

(0084} ¥ S 3 RIBs FREFENTHE koW o RI% 1SN A PIEUHE W dHe Inorganic

dielecstid/aibieiafl e cdz Btesdormingha s finsinteaskidaRanddnesrReorbmaghottom
302. The first mask 300 and the second mask 302 can be strategically

anti-ref6eLiNGe B ST RRAE SPBe 4t tHit dBfnlbs 5eidnpnkeredhantpgnggude an

energ¢@BndHRsCribadini-Us . aldAddatocb@ierrese withiss thecisolrtianidietaciienemically
am l'ﬁ? and the dielectric 104. [0084] By way of example, the first mask 300
ph

fitibderaH ergRic 3P SR oS e SR RIS APt (ahpeonstrued as
limitinisech#othelFREESSaURIBIENgRT BB sEgyHeflaation (8 fayaROi@ny combination of

nti-reflective coati from the substrate 102 and the second k 302
anti- r%s%ﬁ%ﬁﬁfél%%f 3&5@%9%%1 iR s hah Oﬁ‘é‘gtthﬁ\?é’?BH]e% 2@‘? ‘E”%Pm the first
mask POSiiive tene cesistnkasobemically ampllfled resist, for example.

ever the precedin are n be co s I|m|t|n and
10085}, Bl B T USRI o SR e AL Lok 302
with t«xfoaiﬂtﬁefl@eﬁnv@gcwlnmsamduemwéeﬁmdna@naé thiad ganskoBOOtAed the second
304 within the first mask and the second mask 3 0085

sk o T B e A o B Ert A At st S0 St (e present
embodesandinasicBRR anghivdeaf the opsiting B04k)ibisthe bpeun@eBSwodthhe first

first mask 30Q and. t econd .mask 302 include one or mqre of
mask {8 G R R R 5 AN s GRS Sy Tt i tegrated
circuinsly@taﬁli (i@0.- doe exampie) ﬁfﬂlﬁ@@p@mmg BO2 witiaimtidetfirst sk, 3@0h with a

cond mask 302 as re U|re the deS| n g@fcmcatlons of
r

differghs ruyaf%sl 10 Rl S k" O EBHISE, ‘1%“ iP¥RE Sy é‘%%ylﬁﬁséesﬁt&ﬁ%ed"f the

openiiiare@dlayers, each with a different crystalline orientation, the integrated
[0086?I tC L1‘sIt tsoy ?)Eeeg]n erst(r)r(])%lytga Sa?s?lg]tren?aglz t?&O is optional and the formation of the

opening 304 could be achieved by only using the second mask 302. Moreover, it is to be

understood that additional layers, such as a primer and/or a top anti-reflective coating may be
employed to enhance the development of the second mask 302.

[0087] Referring now to FIG. 14, therein is shown the structure of FIG. 13 after forming the
trench 400. The trench 400 can be formed by removing selective portions of the isolation
dielectric 200 and the dielectric 104 by a single step etch process or a multiple step etch
process that is selective to the material chosen for each of the isolation dielectric 200 and the
dielectric 104. By way of example, the selected portions of the isolation dielectric 200 and
the dielectric 104 can be removed by a patterned anisotropic dry etch process, such as

reactive ion etching, that terminates upon reaching the second layer 902 of the substrate 102.
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opening 304. [0086] It is to be understood that the first mask 300 is
optional and the formation of the opening 304 could be achieved by only
using the second mask 302. Moreover, it is to be understood that
additional layers, such as a primer and/or a top anti-reflective coating may

It is RELEMRBIRYSLIE enhiameedin %?Uﬁl@mﬂﬁtﬁé afdhenseeerdimask 3Q7-be either an
[0087] Referring now to FIG. 14, therein is shown the structure of FIG. 13

anisotEapic fﬁﬁ%ﬁ%beeﬁ% RrfilePEAD AHsetARi R PES #Srmed by removing
[0088$eiRGHMR PaLtiaps @hibalisalationi e aatkic 03 E dhediglieet er F4rMdrench

single step etch process or a multiple step etch process that is selective

400, ths fearnh R <EI rrReadh WRARAhe OUEBA" RERICREDitr syl be formed

in thedielf#tod.04iRy WRhahavpiackhe &eliesiedRecions il the 45akatian one or as
dielectric 200 and the dielectric 104 can be removed by atpatterned

many s dBeBedine b iesrotasds o€ udy dength Ande ton Widingt dha: tesmfthatdy could

generAPOBJIERCHINGI the seeraek Iayendfioaidhe swhstated Bdndtailt isftefeons. In a
understood that the etch profile of the trench sidewall 402 can be either an

preferged ashagiol e BRatimsRbiRedrRE ARG P b et eterlpistae fapsgout 300
angstiiasiiebas eteeitonisiclovicevilldersubsaeguaplysiprnesuslifhbrasi@efor the
the trench 400, the area of the trench 400 depends qun the number of

lengthofng) fhs WILHE IR B RS UHeth S EmAng o i &t Hluiip dregeh 400 is
currerBlicbn@lechiapiCHiavic esEasliskhe BN RE1NNERIPS dhaipynasttbopsands

r more, each of the length and the width of the trench 400.could . . . )
[00893%%‘&%9?&%&&% O RSIPALER A LR AR FHE o P YL P R AR R s diplectric

200 afidigiodse]bet@icpredaseedeaspret@hthetombodident, dhe lehgtha@nedhe Due to the
width can each.ran efégg ahout 300 agﬁstroms to ab%ut everal
am

procedFERRIABWERSE HEEtAmINBPERSbULYBIBTEd TP (8 aHgHRCAq isolation
structlii€ Width tecroplaiaibg ponkindasd asclizulinpanticlbenacez00fdhe tiendiblectric 104

400 is currently only ljmited by the.technolpgy of the photolithograph:
becweg i GAFBrAIORR. 15059) MOr PN S TP B Tt on between
the stiiemaLittgbediiars ofitham idelataohdiei@ctric 200 and the dielectric 104

ween the trench 400 can be less than 65 nanometers. Du the .
10090 e o TS OSSP B TSRt S e B LAY include any
rectilinedaropnaiervisdlediosh gieusiidrés (net Jith&demanicigepbitjaestaighrusoladipare-like
h dielectric 200 and the dielectric 104 between the trench 400) can be had
NP at still provides adequate electrical isolation between the structures to
[0091 be\ farinfednivthihetihe ichrtd0 4RO fiie0RALE A0 e, iBisdadaie second mask 302

o TSR e R oL KT 8 TR SRR e
[00923 QRedieersiliieenow to FIG. 15, therein is shown the structure of FIG. 14 after forming a
third mask 1500 and a fourth mask 1502. Initially, a support layer 1504 is deposited over the
integrated circuit system 100, including within the trench 400. The support layer 1504
provides a medium over which the third mask 1500 and the fourth mask 1502 can be formed.
By way of example, the support layer 1504 may include a single layer of spin-on coated
organic material for better planarization or it may include multiple layers, such as a spin-on
coated organic material on the bottom and a dielectric material on the top.

[0093] As an exemplary illustration, the third mask 1500 may include an organic or an
inorganic dielectric material that can be used to suppress unintended energy reflection (e.g. —

a bottom anti-reflective coating) from the support layer 1504 and the substrate 102 and the

fourth mask 1502 may include an energy sensitive film such as a negative tone resist, a
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shape. [0091] After forming the trench 400 the first mask 300 (of FIG. 13)
and the second mask 302 (of FIG. 13) can be removed by processes well
known within the art and not repeated herein. [0092] Referring now to
FIG. 15, therein is shown the structure of FIG. 14 after forming a third

positiveaskel RAGangd a (puticmBsktpPRednitialy, RsbpagpdayBowe04driShe preceding
deposited over the integrated, circuit system 100, including within the

examplgh afe A9, [T 1HE SABHBIEthye i TEERS piBdidus Biffeartn bW thddheyfeurth mask
1502 thirg maskicl 2P anduhadonror maskeAtfa candheRrmrdphBib e Ohaterial that

example, the support layer 1504 may include a single layer of sgin-on

can forpaqORaRIic tatdiiat 1BF ButtbPfnkrtihiih BF foridly RitkideYhuttiple

[0094leetab Sy eheagindSRUONS ORI FBRHh MR 80N dhe thottem #0fl Y patterned
dielectric material on the top. [00931 As an exemplary illustration, the third

to forpp 1k BB RAMrNSES T HRIAAR ESh 1HBrglnit Wil dPersedidhe third

mask ¢30(0endsd B EUPRIRSS 1FUDeRgad eney dnallesiinn ¢ Be-ap&ateB04, and the
anti-reflective coating) from the support layer 1504 and the substrate 102

number0ftHiE FEGRIR LK PHOZRTRY RN LR EHBRGY S¥nBRRIBHIN JEN Y hin the

substraRgBIVeviengirRsist arysdpasittyRienpiesiIhobpeananBoallyiamptifiethird mask

resist, for example. However, the preceding examples are not to be
1500 g2k AR il Car Ot LR A6 G F ISR 8pETG: 16)

is to beayrinsllde APy caenbinadion atrotHiclec!ive coativgr and, phetaasigtlayer 902
d rgﬁterialéhat cang m the opening 304 within the third mask 1500 and the
and Wit h HEY Ayes! %094] Notably, the third mask 1500 and the fourth

[0095ask 4562 aadeheosdaieyidallyhpatterngd] sodasmdphiompanthghdd@yeion of the
.eitgﬁr ofmgenc 400 gist be undeiéstgodtht\at the tg(gzd r]g/ﬁisk 1500 . b
opening (YA RTASLIETED Xn(é{a%‘bﬁﬂ]@et fAF OIS A& o pRINHY B4 1L 18 to be
under@bdditieatridaitiengfithieropanings30griasr dapend ugomidokaxaiveleodifg may be
] nugmer rglrf?l%yeéze ith?jg the suq%sﬁa#e 102 Wit?n?ig rent crystalline
e e R A § \gﬁ% ?Rf%‘h it SHE AR ek 1500 and the fourth
[0096RskEb2ndefireBIG regianendietie sheviremesd#0tn(clest Hb@ed1if HiG.el)ing. Per
. _is to be formeg throu hﬁ%’] isolation E} lectric. 200, the dielectric 104, the
his ewOgiaeEl et 4P Wkl IR hyar Hol <iobiot] LB Selettne etch to
extendinkke tsdaoh tbathet ittt mMaGkd S0 fiswatipgrapand the:famnatici®fctiecither be
ning 304 ouId§ achieved h@/ﬁo ly usin {# fourth mask 1502 .
exten g R 10t U e B R Loy A S gprions of
the seamatldn gt 2atidiet elotivist daiar® 00agabdeanploydd joagrin@nes] thésotropic dry
development of the fourth mask 1502. [0096] Referring, now to FIG. 16,

etch RS T Ch e U LA BT B U e el cioken for th
second layer 902 and/or the first layer 900. It is to be understood that the etch profile of the
trench sidewall 402 can be either an anisotropic vertical etch profile or an anisotropic taper
etch profile.

[0097] Although the present embodiment depicts only one of the trench 400 subject to an
additional etch process, it is to be understood that the number of the trench 400 subject to the
additional etch process can depend upon the desired function of the integrated circuit system
100 (e.g. — the number of layers within the substrate 102 with a different crystalline
orientation).

[0098] After performing the additional selective etch to the trench 400, the third mask 1500
(of FIG. 15), the fourth mask 1502 (of FIG. 15) and the support layer 1504 (of FIG. 15) can

be removed by processes well known within the art and not repeated herein.
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this embodiment, at least one of the trench 400 is subject to an additional
selective etch to extend the bottom of the trench 400 to the first layer 900.
The trench 400 can either be extended to the first layer 900 or within the
first layer 900. By way of example, portions of the second layer 902

[0099RRMREHRS fibst IRYBIGODCatRenraMRyRd Bk aRaliern st EITISQB PRI 4B ming the

etch process, such as reactive ion etching, that is selective to the material

dielectiipSarrioPthel ¥edisheridgeings > Unararthdamatiiagergnon (e plagon diclectric
200, ORISR A theetehepsRblR f Hoeti bieBEMsidevsall 492 a0 eeitgY exposed

an anisatropic vertical etch profile or an anisotropic taper etch profile.

portiopygbHeAlkisbligiT 8 breSBALHASHAHERE FEDIOY IRl bR RNER materials

that hé@OissIRie ety AerRdditionad RiGleAreprasidl isda Mewinearsiondinat thench 400.
number of the trench 400 subject to the additional etch process can

In an gapech@uB6rPHE B STREAHRE oG HHaCHHG HFPERc it S gt sitson nitride.
silicod@didelAAdINTIIREN IRY@E Y 2URSIEAIBLIRANITG 3 Al of about ten

crystalline orientation). [0098] After performing the additional selective

(10) aasiregihieriineh Hod, MR FHREERB001QEFITE. 115), thBSrf gl that the

presenkS8BHedimént Ya) aed phe sesapantiaye tid @driaft o> ol thcan baie mavedoo, if
by processes well known within the art and not repeated herein. 15 [0099]

desireghoterring now to FIG. 17, therein is shown the structure of FIG. 16 after
[0100foReTAgitlaenSliete i lingr thekid hesdiglectrie HnectbROtaINGe Ideprsiteebcessing

.over/on_ the isglation dielectric 200, the trench sidewall 402, the expose
the diglgging Bf“fﬁi@‘&v&ﬁﬁ%@yﬁg&éF%{Havﬁléeé%fa é’&’%%‘?ﬁ‘or%?tﬁ eﬁ?é%a% of the
dielec8@.11hbe sigleeiticvisetfeO0isnayrioclide S lation tipehaiatenials stitfices of the
) help isolate and/or enable a subsequent epitaxial growth within each o
intearfieih Sl 50T LD Al O TS Hhesire B BRI S EoHle dicgtfidne second
layer $02/anoay tTakidasiibannitidehsikotnioxidelangioneiiand xyfitiidger 900
... . type materials depasited tg.a thickness of about ten (10) angstroms
withir i R G0 A s LR OOV PGS 60 U GEE It 0 form the
trenchpspaedit €0 hadimentaan biddwalttioed switbaup the fovnaiionddlteeic 200 and the
. . dielectric liner 500, if desired. [0100] Referting npw to EIG. 18, rejn is. )
cietee g TR e D A SP RS SR G TPl Jpecwse
104, thtGedohdidasemE selebtegopohtiddswihe G2lettheeftithagtilt®odielgobtier of the

li 500 remoyes the dielectric liner 500 from the izontal surfaces of | .. ..
trenchy 0 e S R O TS0 STBEE TR Bl scigitional
insulaf®® afiddize foecondibaymeR0 \dehuriede epithaadrdagkr 40@thandsihgle crystalline

orient!astgolgt%rooi‘]mdcie?alc%cg}ct:h%os%cao% ig}ge];i %i%%rtgg Qirst layer 900.

[0101] By way of example, the dielectric liner 500 can be selectively etched by an
anisotropic process, such as reactive ion etching.

[0102] It will be appreciated by those skilled in the art that a clean step can be performed to
remove surface contaminants, such as particles, mobile ionic contaminants, organics and
native oxides from the exposed surfaces of the isolation dielectric 200, the dielectric 104, the
second layer 902 and the first layer 900 after processing the dielectric liner 500.

[0103] Referring now to FIG. 19, therein is shown the structure of FIG. 18 after formation of
the epitaxial growth 700. By way of example, the epitaxial growth 700 can be deposited
within each of the trench 400, of FIG. 18, by a selective epitaxial process employing silane
(SiH4) or dichlorosilane (SiH,Cl,) with an etchant gas, such as hydrogen chloride (HCI),

which helps to prevent formation of the epitaxial growth 700 along the trench spacer 600. By
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within another of the trench 400. The remaining portions of the dielectric
liner 500 form the trench spacer 600 on the trench sidewall 402 covering
the isolation dielectric 200 and the dielectric 104 in one of the trench 400
and covering the isolation dielectric 200, the dielectric 104, the second

empldirer D0dnddhpitirnahpeidewath 48 edithe first dpuakiaPbvanatier e epitaxial
the trench 400. It is to be understood that the trench spacer 600 can help

growtyH0ihern RtibR Al st iRfesErsiiEcrdal SuBbstntatly dspsistbiodbtsagitalline

orientlAMAN Wiitthe st Aysiabine .adentatiomfiomrachoof (e seeorddeye1 10>, or
902 and the first layer 900. [0101] By way of example, the dielectric liner.
< I a5pfion)selB ifeFaehatPest 2h hnidyruine fhs cexia]opr ke 400 jacludes

siliconoBRtehiRgtd0dO2hlianitbbe apareciateskdhesewskileobimihe alddhatRde other
clean step can be performed to remove surface contaminants, such as

semicARIHEIL MBS e B RarLmBRsHHEsCArie Rt HarAnhdhe first

layer @xposed surfaces of the isolation dielectric 200, the dielectric 104, the
second layer 902 and the first layer 900 after gDrocessing the dielectric

(01045 {bt EbE*TRRIZPREFSHNY oRetoceBd 18/ thePeinulsniwicihé sthilrureystalline

orient@fidl Gad® after fawmnatioar obabe enitaxipbgyawth 7QQ08y Wwayself examplentation.
the epitaxial growth 700 can be deposited within each of the trench 400(,:1
Accorgfiafl B8, 1) &GV CE oL PSSy GRS < Ry have a

<110dighlarusianeéition tRivdbhiarbetehantgagtisugh pHy deagengdforidence and
HC1), which helps to_prevent formation of the epitaxial growth 700 alon )
the e @‘t?iﬁ&%“ﬁbigéor é@bfﬁiﬁﬁ@%&&?fﬁﬁ g‘"‘%%‘ie‘ﬁb&v %‘@?3%5&%&?«&995 fgstalline
orient@EROSHANGIHR] RiiddalgrowiniZOQWHPE apiiaxigbrgsawthcé0dcan®btaimderstood
crystalline structure that is sybstantially identjcal to the crystalline
that GG SEBLON Ty BF O3Bt e oty SBB (g 400 could be
reversed Qd&/ot A= dalitishdllerwiidhtationdniniamy etenedaspetd widhe required by the
. inventio té}e cg)jtaxial %rov.vth 700 inclu silicon but it is to be
lntegrﬁtﬁ(&%%ﬁ;&o tw tlm%géaﬁ %ﬁfé‘f‘@%\m}? ay also include other
[01053RuicantduatingenBletialy thateimaitchhiherncampasiior of tAEGseconficlayRnarizing
. 902 and the first layer 900. [0104] As an exemplary illustratjon, th
e i3 (730 oo il Do b oeekr AT S B SRR R IR e wemen
400, dirBldayks;, 900 coudiiDst easepitkilxarysiaiiitenaientatioaboAedar dinglye of the
) the epitaxial h 700 that forms upon the secgnd layer 902 would have,. . .
solatig TR o AT i Boid bee D (B AR SEgeal Belshing
procegde\iae erfgrie aciee @ dniple wolitaxipl apeeivth tRO Qriteai dcrdnsi tpdnsyyeetitst 00, as
needeldayer 900 would have a <100> crystalline orientation that could be used to

Optimize nFET device performance. It is to be understood
[0106] It will be appreciated by those skilled in the art that after planarizing the integrated

circuit system 100 that the region defined by the epitaxial growth 700 is now ready for
fabrication of electronic devices, which can be strategically designed and formed to
implement the desired function of the integrated circuit system 100. By way of example, the
electronic devices formed within the integrated circuit system 100 may include active
components, passive components, processor components, memory components, logic
components, digital components, analog components, power components, and so forth, in
numerous configurations and arrangements as may be needed.

[0107] Accordingly, the present embodiment can allow for the formation of a variety of

electronically optimized devices within one of the substrate 102.
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that the crystalline orientations of the second layer 902 and the first layer
900 could be reversed and/or that additional crystalline orientations could
be employed as required by the integration need of the integrated circuit
system 100. [0105] Referring now to FIG. 20, therein is shown the

[0108$ Rt OTole 14 Fafienplaprizings theyintearaed eliaHitstyatemd8da circuit
order to ensure appropriate fill for each of the trench 400, of FIG. 18,

systerd grH¥) e i AR gt g rnaT7HY By srdragsoviitie sipadimgnt of the
preseffhénveatasion tirlaatis Q0. ARr dingm 2 leraledeb3rebrRIME substrate in a

mechanical polishing_ process, for example, can be em&loyed to planarize
block i ErtdgpPatding el LeinPa dbe SubsHEREY G1eH fIWAT HepapidiesAitdgelation

dielecByctbasaskited indhe anitt 2fty: plaRanzingrthennieeiatethCiketition dielectric
system 100 that the region defined by the epitaxial growth 700 is now

and thedigleetricrim s ihsr wRtrshie adineds? RidirRaH B &flitkgitig ner over the

integré@dignediangstermed 4w lvoplementhr desisethéuarlienaf theinegoated trench
circuit system 100. By way. of example, the electronic devices formed

spacel, i inPlRE mbbratdd GFRON Y8 REB by MR HiivEe dBpbHEdcludes a

crystaP@RSHieARMRONRNTS sRHREESROIyGasHpie AL hd RePIGHCRNPIRGND, 1 lpgic
omponents, digital components, analog components, power components,

[0109ir11td}?(§ 15, PSR RRed ot et BsHBSRL ARVEAH A S it T i ipacts:  One

such Agrdeds (k0 §hhaDmlinghicthie psestal arhoimestioan allowdoloiiged without
... .formation of a variety of electronically optimized devices within one of the
utilizigg Cuprenl %ﬁ PGB RELFHHY W I FES érf}]ﬁ%‘ef&h?%aé]i’éfvmlﬁtﬂ’&m“emh

etchinghandot@ndntegpate, ciaith systermArQ0errthectiiew@atedpitetilnsystemub 65
100, in accordance with an embodiment of the present invention. The
nanoni]ﬁfgb?%fé%?&ircuit system 2100 includes providing a substrate in a block
[0110PXGiiklapasitiog 6f dirtepidcean theeaubstratatintaiblockRL0dicdepasitisigation of
isolation dielectr'ic an the iel?%gtric in a block 2106; forming a trench
a

epitax?ﬁﬂoﬁ%%se 014H0R ALttt O AR it W RRP o SBYRE S p it fard SiTPle

manuffcaulilgckn2th08; depositing a dielectric liner over the integrated circuit
stem in a block rocessing, the diejectric liner to form a trenc

10; .
011 SRR ROV G A Lribdat BYOVAR R lormaton of
one ofreoeh dpadindlucgsd wiytstalline niventationlthat isisuas@antihiy sdemidoadilized to

to t bstrate in a hlock 2114. [0109] It has been discovered that the
enhanﬁ?enrs}glarﬁul%%& aﬁ%ﬁfﬁedécﬁggrr%rﬁg[ﬂgﬁs aspects. One such aspect is that

[01123 e 6mpdroimepertaleclsieal isb it gaegions @aivhesfdin édwaiitiablit supports and
srvief RO Rt STLMAnSIACLHIng oGS, TS USRE MR- casing
performance.

[0113] These and other valuable aspects of the present invention consequently further the
state of the technology to at least the next level.

[0114] Thus, it has been discovered that the integrated circuit system of the present invention
furnishes important and heretofore unknown and unavailable solutions, capabilities, and
functional aspects for forming selective epitaxial regions. The resulting processes and
configurations are straightforward, cost-effective, uncomplicated, highly versatile and
effective, can be implemented by adapting known technologies, and are thus readily suited
for efficiently and economically manufacturing integrated circuit package devices.

[0115] While the invention has been described in conjunction with a specific best mode, it is

to be understood that many alternatives, modifications, and variations will be apparent to
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etching and trench gap fill, which are nearing their technology limitations
for sub 65 nanometer designs. [0110] Another aspect of the present
invention is that it enables electrical isolation of epitaxial regions by
employing sub 65 nanometer isolation structures via a simple

those RiaIdaaturingrmather: 1ikdlAnetbalagerelRidhe RiRseNhinyentiRNifknded to
that it permits the selective formation of one or more epitaxial regions with

embragh a1l suRp AlteRANfih &SR fANSs IRdrRERIRR bRl {3l leMihindag seege of the

includ®BdcRiRd. davicapefonmasasidl il Methanahiar dnpeitantaspeci@biifanying
present invention is that it valuablé‘ supports and _ services the historical

drawiRes Aoty BE G EEA 4D SRl §Anendipiit ssRifig performance.
[0113] These and other valuable aspects of the present invention
consequently further the state of the technology to at least the next level.
[0114] Thus, it has been discovered that the integrated circuit system of
the present invention furnishes important and heretofore unknown and
unavailable solutions, capabilities, and functional aspects for forming
selective epitaxial regions. The resulting processes and configurations
are straightforward, cost-effective, uncomplicated, highly versatile and
effective, can be implemented by adapting known technologies, and are
thus readily suited for efficiently and economically manufacturing
integrated circuit package devices. [0115] While the invention has been
described in conjunction with a specific best mode, it is to be understood
that many alternatives, modifications, and variations will be apparent to
18 those skilled in the art in light of the aforegoing description.
Accordingly, it is intended to embrace all such alternatives, modifications,
and variations, which fall within the scope of the included claims. All
matters hithertofore set forth herein or shown in the accompanying
drawings are to be interpreted in an illustrative and non-limiting sense. 19
What is claimed is: 1. An integrated circuit system comprising: providing a
substrate; depositing a dielectric on the substrate; 5 depositing an
isolation dielectric on the dielectric;
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forming a trench through the isolation dielectric and the dielectric to
expose the substrate; depositing a dielectric liner over the integrated
circuit system; processing the dielectric liner to form a trench spacer; and
10 depositing an epitaxial growth within the trench that includes a

What ¥ YSiatiaeierientation that is substantially identical to the substrate. 2. The

system as claimed in claim 1 wherein: providing the substrate includes
pﬁovidin%@?@ﬁ%‘ﬁ%@rﬁmﬁSEXS%GQ?@IT&gor <111> crystalline
opestatian akas3trhfte system as claimed in claim 1 wherein: forming the
trench includesimployin bottom anti-reflective coating. 4. The system

a
2SWINEE AR R SRS B S Ssing the dielectric liner includes

exippssignthensybisiiatedididitithentieedilcotridie system as claimed in
claim 1 wherein: 20 depasiting an epitaxjal growth includes depaositing
SR i AR S SR Ring i S i srose e

includingwbfitisitdayer and a second layer; depositing a dielectric on the

substrate; depositing an isolation djelectric on the dielectric; 25 forming
oAERS AR Bl IO o SRRETSHY T blectic to expose
therosesomel tlayéislderrminhanothanod thanttenairérrangh the isolation

dielectric, the dielectric, and the. s dl the first layer; . :
e I D R P enion
processithgttesdistentiathinésioctdnm tadraibetrapacer within each of the

trench; 20 depositing an epitaxial growth within one of the trench with a
cBstalliriEhorgsttation clhahés subbktamtialiyiddentical to the first layer; and

depositin epitaxi rowth, within another of the trench.with a
TR Thcni A B TO IR ISR 21002, 10> or
7. The sydtein aysidimediremiaion6 wherein: providing the substrate

including the first layer and the second layer includes
3. The system as claimed in claim 1 wherein:

forming the trench includes employing a bottom anti-reflective coating.

4, The system as claimed in claim 1 wherein:

processing the dielectric liner includes exposing the substrate within the trench.

5. The system as claimed in claim 1 wherein:

depositing an epitaxial growth includes depositing silicon.

6. An integrated circuit system comprising:

providing a substrate including a first layer and a second layer;

depositing a dielectric on the substrate;

depositing an isolation dielectric on the dielectric;

forming one of a trench through the isolation dielectric and the dielectric to expose the
second layer;

forming another of the trench through the isolation dielectric, the dielectric, and the
second layer to expose the first layer;

depositing a dielectric liner over the integrated circuit system,;

processing the dielectric liner to form a trench spacer within each of the trench;
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providing the first layer and the second layer with different crystalline
orientations. 8. The system as claimed in claim 6 wherein: 10 depositing
the epitaxial growth within one of the trench with a crystalline orientation
that is substantially identical to the first layer includes depositing the

eRpsiingr aMVEd Mikhad st QR RitiThlOR Gy HieliRa@rienationyRallR orientation
system as claimed in claim 6 wherein: depositing the epitaxial growth

within artBth&r Bbgiantiaieidaniica &yiaftitlastoprtiation that is
supptantiallyaideniealite thewacondiayembeieides dRPestng WarehitdrRtalline
growth with a <100> or <110> crystalline orientation. 10. The system as
claimed FHIERH%8 (ALIEDIGRtARYY dHengethothn sFrrnd idpsEe the

second layer and forming another of the _trench to expose the first layer
in%:ludesi sgétﬁgfﬁﬁecﬁg{gﬁﬂf& §{@1;5’§.62Y5hfflﬂfn integ?ated circuit sys%/tem
CoropitEing: tle ssisiiate; mdelagtrichonfinge Juhstrairl aneis@ladian layer includes

dielectric on the dielectric; a trench within the isqlation dielectric.and the )
oo PR B R BRI D o B LRE ot A W hptalline
and an egitaialgrowth within the trench that includes a crystalline

orientation that is substantially identical to the substrate. 12. The system
a8.claim@&tdnliaim dsklvheteim ¢hens bbstratgrincludes a <100>, <110> or

“his ervstaling prientaton,, 304k The svsiem.as clamed i AfiM icntaion
wheérein: the dielectric and Isolation dielectric include silicon dioxide. 2
14. The gystenmubstetainibdderciaintd thwifieseinyethedhedeshdspagéng the epitaxial

includes silic nv\vr/]\{/éﬁd% _The ﬂﬁtem a a1i“Llﬁumed ngaﬁlalm 11 wherein:

the epita%(rl%YVgro 2|1nc][u 8s siicon. 5'16 - The gyr/lse em as claimed in claim

1% Wher?figé ?térﬂba%t%ﬂ%ﬂ'é'ﬁIﬁdﬁﬁiﬁlfg%ﬂ@}é%:and a second layer each

with a different crystalline
depositing the epitaxial growth within another of the trench with a crystalline

orientation that is substantially identical to the second layer includes

depositing the epitaxial growth with a <100> or <110> crystalline orientation.

10. The system as claimed in claim 6 wherein:
forming one of the trench to expose the second layer and forming another of the

trench to expose the first layer includes two separate masking steps.

11. An integrated circuit system comprising:

a substrate;

a dielectric on the substrate;

an isolation dielectric on the dielectric;

a trench within the isolation dielectric and the dielectric that exposes the substrate;

a trench spacer within the trench; and

an epitaxial growth within the trench that includes a crystalline orientation that is

substantially identical to the substrate.

12. The system as claimed in claim 11 wherein:

the substrate includes a <100>, <110> or <111> crystalline orientation.

13. The system as claimed in claim 11 wherein:

the dielectric and isolation dielectric include silicon dioxide.
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orientation. 17. The system as claimed in claim 11 wherein: the trench
within the isolation dielectric and the dielectric includes one of the trench
10 exposing a second layer of the substrate and another of the trench
exposing a first layer of the substrate. 18. The system as claimed in claim

174vherqife the@RitRXdal SrQEhANithin Pag&tthe trench includes a
c%;talline orientation that is. substantially identical to the second layer
a

fenepitRrsr growdsuitiien ftdsther of the trench includes a
c%gtalline orientation that is substantially identical to the first layer. 19.
TH systthT SR AReHMad R S8 RHr&RCHE first layer and the second
layerapiewde differanhaiysalinesarientations. 20. The system as claimed
in claim 11 wherein: 20 the epitaxial growth is optimized for an nFET
dévice olkeplykidndavidein2d in claim 11 wherein:

the substrate includes a first layer and a second layer each with a different crystalline

orientation.

17. The system as claimed in claim 11 wherein:

the trench within the isolation dielectric and the dielectric includes one of the trench

exposing a second layer of the substrate and another of the trench exposing a

first layer of the substrate.

18. The system as claimed in claim 17 wherein:

the epitaxial growth within one of the trench includes a crystalline orientation that is
substantially identical to the second layer and the epitaxial growth within

another of the trench includes a crystalline orientation that is substantially

identical to the first layer.

19. The system as claimed in claim 18 wherein:

the first layer and the second layer inlcude different crystalline orientations.

20. The system as claimed in claim 11 wherein:

the epitaxial growth is optimized for an nFET device or a pFET device.
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