| NTEGRATED Cl RCUI T SYSTEM EMPLOYI NG SELECTI VE

EPI TAXI AL GROMH TECHNOLOGY TECHNI CAL FI ELD [ 0001] The

present invention relates generally to integrated

circuits, and nore particularly to an integrated

circuit system enploying selective epitaxial growh
IN'EE GRA TEP. CERCUERSYNTEMEVMPLGY ING ISTIECEIVE FRITADI AL

find application in many of today's consuner

el ectroni cs, suchcifoWer THEAROLGGIEO caneras,

portabl e nusic players, printers, conputers, etc.

Integrated circuits may include a conbi nati on of

active devices, passive devices and their

i nterconnections. [O08R2INIE Al gghnol ogy node within

integrated circuit systens continues to shrink, it is

om ng.i.ncreasingly nor ifficult to isolate these

10001 Bt SNER TR tles ey 10 jftc@iet Fitulst Bd gioré Piticulacly to
an intdePREN Sk Qs ySIRR! @NR6yink bibaive PItEHARCEWE tebBBidIfgCt U i Ng

I's the formation of a shallow trench isolation (STD

bet ween adj acent active regions. Typically, STI

structures are fornmed by etching a shallow trench

bet ween adj acent actB%I%ﬁ&ﬁ?%Q%RE t hen depositing a

dielectric filmwthin the trench. Unfortunately,
[0002]cIntegeated Sif¢uitseimd applicationgint reatynoiedsy’s sondunes etectrnuiks, such as

it s s P NSLF R IE G e
circuitd 2RRFE iRudieVd CRebihdHIA4 o Addliviel @RRcky/ . pakivet liRYices and their

) sem conduct or manufacturing techni ques near their
Intercgmngeiess. | imitations for sub 65 nanoneter

000505, b, A OB RER S5O0 Y 8 i, 5

beconﬁm@islbfeaﬁﬁ%lgrm&e derticalp torsblatethése striét@ak Eodtlofid drbther. Aaddmmon
) ‘be mani pulated to optimze carrier nobility within a
isolatipm Aeehaplogy emnleyed; wihia semicpnduptan manuiciusingaisithe ferspatign of a
- ] j . > e L.eNnt@t
o} AR IElad 2571 S8l o U SARARE T AP Moturs ar
formed &y etchiniy) a tshallovamehelc betwieaq atipcémiagties regienseansli thed depositing a

.., orientatjon substrate that cannot he optim zed to. take
dielectzig, R WHBInGhe freecte WRITtURHalY, gTans Sah MAsk{Rsfiriag dechniquss, such

trerfth! 1RHSGh) 'ﬁtﬁi% RRYEn ORhile! dnlr RiHch G5 AE h@&ﬂ%] thei
s e'ﬂ'lz'::qus, %%@ggnstl I rerragtgensgfor a rel%l%gb@ésﬁr%t egr te(ezllrprocess
limitatponsdon subHpstaeometedderde¢dsod of fabrication, wherein the

d circuit systemcan b | ectri i SO

I ntegr at al | | at.ed
10004 A6SHpEH e 28cPHhtr SeHRbEABoI0E TR UPRETETE [oRpES) Bfar gt process
limitatfR" fol REH FBShASmERYTRifRifR uiTREl bdodmity GRPeHERSly 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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i ncreasi ng consuner expectations, and di m ni shing
opportunities for neani ngful product differentiation
in the marketplace, it is increasingly critical that
f h I : h
increa}) O RG2S PREIHY ) CHPESHBE (FPORFgy P meatingful product

differeafiftidi fNHeGRarkaphcBER s itrdhsmBIPEttidal Vit RhEFSYHRSoRAAR these
even greater urgency to the critical necessity that

problemss Moreoviey the evel-increadies vequr tolsaversosty, ipP6iveficienwess and meet

to these proble have been | ong,squght. but prio
such chRpRi IR 200 Toh FGHrEary & fyeatisd Ngseit? tat answers be
found §Pthedéd 0Blemd, thus, solutions to these problens have
| ong el uded those skilled in the art. DI SCLOSURE CF
[0006]T$wtutiopsEnTthes frodemp havie besncloag soughy bnt paer ¢avslppamestsdieve not
integrated cirGguit syst i pgl udi ng: ovi di
taught (SR ], Kt W, PELHHSB ReTROBIER Ry done eluded
those dkéipRiShtthewt.an i sol ation dielectric on the dielectric;
formng a trench through the isolation dielectric and
the dielectric to expose the substrate; depositing a

dielectric liner r ' jfcuit system

processi ng the%aﬁséﬁéép&&iotmmﬁ%ﬁ a trench

spacer; and depositing an epitaxial growh within the
[0007} Flehpresertanvention exides en yrtegiiated naircyrti svsiear inshidingatprowding a

b nt.ially. j tic ) trate.. 8l .
subsr B TR B el Sl e RSER g ctcomic on e
dielectgigp @tiing b tRech throtgh thedbolatiorpli@iketrizf arddnids elidTeditit @ etpose the

above. The aspects will| becaone apparent to those i
substraig; fepogiting a iclegteic dingimoxer tgdintegraied Cieuit SysteRy mgocessing the

: tiad SCLLDh i -ar
dictooff 1Rleh &FPASF bk, R0t AR Spl B 0GR e rench
that inElRA&Y INGFsthIIAO Btietthtion thai is sebstantialy gieaticab athesubstracdf an

integrated circuit systemin an initial stage. of i

(0008} e l%emEP@mqn_tsa(tféB? HRYTRROTAV OLher ATRISER iRiNRttion to gg in place of

those RERFEHIH abOVE MThOBspebtd Wil bebdrtRe agparént 6 erosb skl i il art from a
FIG | after formation of an 1solation dielectric;

reading 00 ] foHo@ing3letaled ldescsiption twnew takien R refererfcedo tHeorcnpmpanying

drawirs first mask and a second mask; [0012] FIG 4 is the

TaWIESy ucture of FIG 3 after forming a trench; [0013]

FIG 5 is the structure of FIG 4 after formng a
dielectric liner; [0014] FIG 6 is the structure of

FIG 5 afteBRIEPEGBSCRIPTION OF GHECDRAWINGSr to renove
sel ected portions;

[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;




[0015] FIG 7 is the structure of FIG 6 after

formation of an epitaxial growh; [0016] FIG 8 is the

structure of FIG 7 after planarizing an |ntegrated
|G, 9 is.a.cross-section

I system 017
(001G s SOTtpal a8 GH SO e dital sige of

manuﬁété&‘in QEcorBinde M%@thbﬁer%&d?ﬁl@ﬁ‘ﬂﬁ%é’\bﬂeg’erﬁ RREREs
nbodi ment of the present i1nvention; [0018] FIG 10 is

[0018}t . 40 ivithe giractufe oFIFES. 9 afiéntthinnitlg arﬂwbstgata substrat e;

G.1ll.is r ct 0 after
10019} KI5 PY s fientrg ok PG DTatE! KsBiafivn ot ety {1
[0020]SEICH QD 4 e Qfrudthfe of FiGaf L Sffer OHiRoh O aRisobdtioh IRI&dtien
dielectric; [0021] FIG 13 is the structure of FIG 12

[0021]aF1Ge 3 fimthaistrectareraf FIG. hafkerdpaniag e dugmaaskmod a spomg 2pask;

o 48 4SS EH AR5 e, 2170,
[0023]6F IG':I n Sﬁ@!hmsﬁ@ctﬁretdf IFIG. hsfcrdotniag hobitd Mmastbsdd a {UaR4ask;

IS the structure of FIG 15 after etching;
[00241[61@25? lﬁhestrwuﬁ@ftf‘lﬁ@ 3} pftretphangsf FI G 16 after

o0 7% Qe ablngtol Ot AARREL FhSinifks e

[0026] FIidEr18 @5 thensmetwselofcFled Poeafieropwiessing a dielectric liner to remove
selected portions;

[0027] FIG. 19 is the structure of FIG. 18 after formation of an epitaxial growth;

[0028] FIG. 20 is the structure of FIG. 19 after planarizing an integrated circuit system;
[0029] FIG. 21 is a flow chart of an integrated circuit system for an integrated circuit system,

in accordance with an embodiment of the present invention.

BEST MODE FOR CARRYING OUT THE INVENTION

[0030] The following embodiments are described in sufficient detail to enable those skilled in
the art to make and use the invention. It is to be understood that other embodiments would be
evident based on the present disclosure, and that process or mechanical changes may be made
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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[0027] FIG 19 is the structure of FIG 18 after
formation of an epitaxial growh; [0028] FIG 20 is
the structure of FIG 19 after pl anarizing an

[0033]C'Eléere ok ﬁ%}g%:nr Al ttésféézte%t[}]} ts[ egng gst%é ap%pargﬂelato the conventtonal

plane d)rrgu?ﬁf:@&eﬁlte ‘%hﬁéﬁ‘dté réBhRlI&Rof it oReRAMSRANTRe ‘Mrﬁlh‘v%ﬁlcal” refers to a
nbodi nent of the present invention. BEST MODE F

dlrectlmmﬂpenmcwtdrm hoizentrl e Jpsto@ﬁnetth eT¢rols| sugngs on” “above”,
« nents _are.described. i n. sufd ent. det,al“l t 0 «
belowd bRy h oo LGP i Fag L “blgHePR k1o bty cover”, and
“under”’ M8 ALFiAdE with rdsPect © e hofig&italldae. t hat ot her

enbodi ments woul d be evi dent based on the resent

[0034]dThectegs ipeocessing 't asased heedrs schdesrdennsition0f mafsrigedr pheforesist,
t f .
pattern?l?% n@%? %Vg%ﬁoggf&?oggﬁgg [:f%?%]lég,fe%tftﬁgxem ?eﬁlg(gvai qu the material or

photordﬁﬁfaﬁ Ir@fwn@dl in founmiocdideseiiles stiuctuket ai | s are given to
provi de_a thorough under st andi ng. of the inventiqn.
[0035]1- Hhgdern “on’t is {sed hasein so,pienn Hierg i tre%tr?@ntaﬁ\ﬂ&tww FaSthe
[
1003612 il SRERTaRP At L HEHR 10 ol ReffiEfs dinstance
or illustratmn t SAng yaspecn moretnbgdnmdt odes¢rilmdd hmeunassarst"epa‘mﬂa’é or as
Jdisclosed in det Li kew se, the draw 9
exemg Wgn‘étnﬁ?far?‘%m fo g sem' qreed or advantageous over other
aqwd§§ﬂ&mg?ggrannatlc and not to scale and, particularly,
SO of the dinensions are for the clarlty of
[0037] pT}@term Hsyistem "asdised hersimamanena@g@natt@ theimethodantt tavthegpparatus
Addtlonall errult| £ odi nents ar
of the fegei FAERUGHE Aeetpr ot g Ry B R e e § 42
[0038]CPHERRANs FAfst'Clgédohd”, afirdam@ ‘@burtl’! akStidedttetdin are for émrposes of
descri ption, and corrprehen3| on thereof, simlar an

differentiatéonf besweanceleraers prly#nd @rerotyp be consiiuad as lipiting the scope of the
mﬁﬁmfﬁ®%5 qu with |ike reference nunerals. [0033] The
erm *hori zontal " as used herein is defined as a pl ane
[0039]PBlicatchal “idotatioheadicloctien s sl hapbiariacladessanyf marialf thahelectrically
substrate regardl ess of its orientation. The term
isolates g pitaxigl regien frmed withinythe icolation dileindi cul ar to t he

oosf N, s Bl 50 LT Yooy 7 oo o
that is' Gliectﬁtbﬂlyl isplatédhi @thhatsf beehl diseovered' bippbe bresémtvimventosnthat trench

e are defl th res t he hori zont al
paﬂeﬂmgat%é selegiysaqpeRal BOMIY PRGBS foiEpetas of sBaliFdrapypn structures

(e.g. ~ 56 65 AARIEAANIAG RISt Bbben QdjaBAPKHER! S!

patterni ng, exposure, devel opnent,” etching, cleanlng,
[0041]21€iSor 1-B e miichl falfow, hdepiait &y ivedy of ephmpbrmd sipt dpsz llmltatlon an
n f.or a described structure. ]

d
exernplag rocg 0% Bk hafhuloh of gh el Svbp
be conStPiddastlinRighyeans & BéBidedstood that a plurality of conventional processes that

are well known within the art and not repeated herein, may precede or follow FIGS. 1-8.

they dte not to

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.



[0036] The terns "exanple" or "exenplary" are used
herein to nean serving as an instance or illustration.
Any aspect or enbodi ment described herein as an

" le' or exenp not n cessarily to
00421 SEPaelly. s 35 b ppioRrafe gt B Rls bl G0 M syt of e present
disclosusP el Sn@hdALS) Sidaber JFAuili-cl&teroli€ dBVicSY Rl Which e HERMt flowing
herein means and refers to the nethod and to the

betwe@prym apmﬁ‘tﬂ elepteodes ds eantrpliede ar immdulatedaby: dhel yabegenppilied at a

conteo BEREOIK kbR B LGRS s phRED bl ey it
(nFETh e §)-¢haahél fidld &escpesasisot (PFETEr L binplenRAtaly & eifoxide-silicon
| ements only and are not to be construed as limti

(CMO$)1 soBligpatin, a ﬁ!@gbr&aé% fHAn$ifion N mﬂtl-qa@ogg}mme a énrﬁEgF or an
|

st AN FBUREHELS 7, B GHIATEH Bl QRIS et

01rcu1tr®§1€mnccf\ﬂxl fﬂiéd)repatehi at drieetime @nad rediveh, eblgich rcoald Yedsbpliated into

o erally, the fo]low ng odi ment rel at t.o t he
lndIV@Uaf?rdmﬂélﬁleolfﬁegwt lfcasaaaffen}r@gﬁ aip lafes ptage ogfc'aéesaftmem ly
[0043]I ﬁh%nt %dnovlf to 186, peﬁ'ﬁ're% € W&Ed Xsstéggﬁl&{a?% of an integrated

i rs that trench patterning for selectiv
circuit spstemﬂﬂﬁlm g mitidl stage of nmnuifaetufeomrmtdrdmwf\mﬁnai ¢mebodiment of the

presen}. 3eRiors The infeerdied ojropis Sien ) BEWAE s Suroitte 1oy vay of
exampld, @ﬁ su%s@ate W2 eyt 19&1{1&1%Aén}ﬁs%ﬂhé3ndﬁ¥tlﬁ’ga%a@ﬁale §1§’dH3ise Sf" 'S?’C SiGe,

not by limtation, an exénplary process flow for
Si/SiGeoBiket; O, GaAarInAmtIe@mh@dHéVm WY1 gysmcewdanmqonéb}ct@ns,eas well
co nsfir ued as |i

e silichgt QouBle: CRATEHAATEr ol YUy e EPHRLF 107 Ja dlg include

dopedt &idt uAdSpede cbnfiRNiony tshhined hedndi raﬁﬁﬁ% Ngdd foapeat efbre crystal
her ei n, i@g ecede or foll ow FI . Moreover, it
& 2

orientgtigny ¢e.&e- stld@a, emdler mhhl> ﬁf;mtam%‘i,u whish may be strategically

emplo?ezigfc X ngl Zep?a{ggélgrgxogm tﬁfﬁ dxéf‘%f?’ ?pr%@ﬁ Qeli sterig gv%g%\f"example

the sulssbiatel IOZOéantBbSmCﬂtﬁxItYTEGbeSlL&itheﬁN uypé beP-typ§) rbuemmfdeably kdeéped P-
bel ow descri bed process may [ ude nore, fewer
type wh gaesigivatyof ab‘["ééﬁ’?]@),ﬂ(éaﬁcp’otﬁéle‘}t onehupdred (TGN ohm-cm.
e esk t1 05 Y, the.:
10044 R B hE Bt A b BIABEAY, Bt BILREME,102M3HP Boesd Mhickness
ranglnglﬂ‘dm -abbetconcobendied/ (1083 nanomébtiershtot dtmut seveealt hindoedi microns, for
etween two specified electrodes is controlled or
“XamPifpdul ated by the voltage applied at a contro
[0045]@1@\9&\&9 e sprivided Y&t fR! éLfP)Qt?atQBﬁOZ' 416 1 e€ o EH& construed as
n-channel fi el effect transi stor (nFET), a p-channel
limitingjasfl theedoneppisitionanf shessubstritp G2 )nayandodq)a@mmeaaly configuration, or

. rretl i de=.sili.caon ) atl
thickndSF, (. SIS, andCPBetipalss ey ibufdef of aetiye and/or passive
devicefstriictlife§, or an annul ar gate transistor. Furthernore,
it is to be understood that one or nore of the ]
[0046]; mtde@qrc&m@ 404 carcbe formpd ovan/em thedsubsirate &9 r Ebe diclestréc 104 can be
medi u whi ch uld.b epar.at ed int.o.
formed byiRiefet By BRReit ot afifited iSRG cdrtlifing material such
as, bufithofl Hnﬁt@r t@tsﬂ%noﬂlof(ﬂbr Ardadri Siticor] QR¢diriddef elovever, NidVis to be
to FIG 1, therein_ is shown a cross-sectional Vi ew of

undersfged; thatehe s planaterial t°h§§ﬁ§t fentheoticleeirig 4 Of s potalimiedfpethe above

exampfts UL HAGEE ly Aol ARE Dbl o pRARAE (R bl fecquent

processmgbﬂeﬂes a substrate 102 By way of exanple, the
substrate 102 nmay include any sem conducting material,
such as, Si, SIiC, SiGe, Si/SiGe SiCGC Ce GGAs,
InAs, InP, other "W/ or I1/3 conpound sem conductors,
as well as silicon-on-insulator configurations.
Additionally, the substrate 102 nay al so i ncl ude doped
and undoped configurations, strained configurations,
and one or nore crystal orientations (e.g. - <100>,
<110>, and/or <111> orientations), which my be




[ 0045] However, the exanples provided for the
substrate 102 are not to be construed as |imting and
the conposition of the substrate 102 nay i ncl ude any

mat erial, confi tion, or thickness that ph SIC
[0047] Ry wayed: %amqﬁ & fistaciric {9 may,Aaes Bnunsss Fon out'ten (10)
angstr&ﬂg’fd)ﬁb&ﬁ% YandiRy! (8 I)Sér{éblt?%ﬂ‘ig eStowed4 &le fﬁl(ﬁ&l@%ﬁgﬁ{tﬁé @ielectric

04 can be fornmed ove e substrafe 102
104 is do'eﬂoéxctlnmbed]to 4ha:1ancehﬂa1g axampde, lapd wety includir anyghickeess that protects

t echni s._an i ncl ude an oxygen containi ng
the Sub?&f‘gq]()g%%gﬂgﬁu SAUG, PrOGEEING S ed t 0, silicon di oxi de
[0048]12R K & b ladetRBoP AN tHe! ihEBratddO¥RMA sysfeln 160 I Qﬁderﬁo a cleaning

understood that the type of naterlal chosen for t
step tOdlreeio@@tsutf@cel@mtaI@nmus, suchrias particlest mebléebumec eodarpinafs, organics

and 5 ofiky BRELR P PR R IR b BhCeei ng ot eps.

[0049][ Ré€FEingBo wWRIFICE 2 etk 8 shéWe tid s“éﬂu@ﬁﬁ‘é bCFIN4 zmav fdrﬁhﬁﬂ@n of an
in thickness from about ten glo) angstrons to ab

isolatiqrngicleatnigr288. Thedlatieg shielentc %%\mfomﬁbomfoeﬁmgleemc 104.

The 1s¥)ﬁﬁoﬁl g?él&:%é’ 60 ?:9114 afs§ 5)%%1’[{19(1 B‘f \&Ldelt '&‘ Pf“l %e%(sht%chm es and may
I 'nci ude an ness

1nclud¢) raﬁt@@gsn tcbﬁaﬁm@ triagdrial lﬁ)éh ds; rbud hos Uisieduen silicon d10x1de and/or

proces eps. [0048] is. to be understood th
sﬂlcont IR %@Wé&% iltrlé (9 es‘?’é?@?ﬁoﬂdbatrfﬁ?/ bRt rayegal chosen for the
v ’ :
s BRI SR IR UELSEE AR Bl P
that pﬁmitsvede(quatdeéew@efsokaaon her fao smtmbqlmntlyffotmed dh'abtatet, rsuch as an

epitaxii gogttR 0P R e 5% 71 Efe BRSRPA G veriiny Gy o flsgqveR hat By Optimizing
the thlbléﬁhsaéﬂdocﬁe Rl 0P ldtdrtal %Q&en ‘f'&ethe solaabh @libléiﬂn% @M thiafthé @fdctrical

can be fornmed over/on the dielectric 104
interferenot shetweendiadiacent r toicR@es dommed suthbe the nﬁdldw digdectrag can be

r r ce techn| ques i ncl ude an oxygen
reduceg é r?&ﬂag?l?lg T 8g O’égml%ﬁrt not linited to,
[0050]8@&11&&11}: thé%édigicandieictrid R0OG GRay0Xitidet il BLcknEYVESLI an idrder of
is to be understood that the type of material chosen
angstremgy tphan jarderaof gniceins! edYlpiec spydfiqallyndn 4 inyefemed taspedieof the
€ 46X
embodBREMS P ARHER ARREATEA0b Mt HRaB I AIBAELE Hon MBbut five hundred

(500) énysmds $6 abaitwhe thausaid ¢5060) pbmatersal HgW@ththEQﬁLckﬂéss of the
The present inventors have_ di scovered that b

7

lsolau@bflaeiﬁcmcnigoq Wenok ip b disaiteloiache PECCEdipg eyrmpls; and gpay inc )iude any
? (o) t

vicnF s BB Rothel 1614 sl P witin

the isofationméitleuttidr200.t he |solat|on dlelectrlc can be reduced,

for sub onet er i sol tlon str 050
10051 eferne Ee W n@% Joihsrainfs ownebs ﬁtrlac%@m@ 7 aﬁalefgmm a first
mask 300 &8 SRcdrdOa@ 308, dathe HirsPRAN @9@%& 3h@BecdhdShasRf302 can be
m crons. Mre specifically, 1n a preferred aspect of

strategidally enattenticdeotform e opning Boh thtitalefioey Roegi00 wigre raatrepeeh 400

st TG 5o AN it AT e PR S BB 104
[oosz]tﬁy GHYESS eRdmplBLtHeSHisR AR SUOehﬁ9tlhblﬁd8QQ drgari®tortdh Bférgamc

ted to the precedlng exanpl e, and may include any
dlelectnh matmaé éhett lsan bpused tp§uapt@@ﬁmleteu@qda anergysisfleetiopr(efgor- agbottom

an’u-regec fV&C ora B'far%r F‘%o%‘%f“ flé? r%\a‘g os‘flc?]g]e 'n_lla%o |3§§|may include an

energyl BEiEVE filh @Ianwa al hegatiVe tsHeWesisfa gosfvedond tedist,f@r ditignically
a first mask 300 and a second nmask 302. The first nask

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

di el ectric 104. [0052] By way of exanple, the first
mask 300 may include an organic or an inorganic
dielectric material that can be used to suppress




[ 0053] Although the present enbodi nent depicts the
first mask 300 and the second mask 302 with only one
of the opening 304, it is to be understood that the
sk 300, ang t he second sk 302 i ncl
ol g0t SRl [RECGPo RSO ATBIeR A Pt g construed
limitinp) &FIQRé ﬁﬁyﬁ‘aﬁ@k BBOAndHRY sécdfidl ufask aanzymaﬁ R@sde (any @ombin@ih of anti-
or nore) of the apening 304 within the f|rst mask 300

reflectiyg gogtigs apd phejorssistimageial fhat 8%y fArpgthe 896% g’ltblﬁ the first mask
300 anap@ecgegdlﬁqﬁésgggz of the integrated circuit system 100.
054] It I1s to be understood that the first mask 300
[0053]; sltbcplgh dhrapresant] ethdIMnrndﬁmrqmr&efﬁrstmaSkpmer ang tBO4econd; mask 302
. Ve Y., US S
with o%gr eo e‘r%h c?;}egl\fg%ﬂh tlI's O%er d 1E’r80§8 { ag tl{m%rat r?xgén% 0 and the second
mask J02yedysSincladcinogesthan @fel de]lie apeding304. Aopordinily; thefpreseiiti evtbodiment

.cpatin e enpl oyed to.enhance the devel qpnent

may ingfige SBCBPeR A S0P TOOLS] PREaINE 14 HOU 5 T aesl J00 and te
second HAKBI0D aé feqiteVBy thé@estnsPéedifidation offthIntedratdd @icuit §yst8n §00.

t he trench 400. The trench 400 can be fornmed by
[0054}; & ipipibegindespteed th@tethp &irst il 300 lsmeomaé endhthie dprmation of the opening
304 coqmeéwee%?{ggéeds‘épor a n% tg i%@@‘%%% J%E‘?%%‘glézg {taﬁdg%nla&g&)d that
additiopell layersvech@stéherimeat end/ed a dow gumrdilsrtieactatiof nidyebe employed to

i spl ation dielectric.20 the dielectric 104. By
enhancvf\’/ast@e %fvelgamenmfﬁles ceonsle 21((: €d portions of the isolation

[0055]0R &k fiak mo® tams 24) thekrdig ishhewa e stcthffo Q. Deﬁéremﬁmﬁgi the trench
y a pattern d anla tropi¢ d etch process,. such

400. g Arepeh, 400 3R stf%rme Y TeIpQyIng fiﬁ‘h%\l’ ons Rl the isolatg Slectric 200

and thd BiGleSB b4 BY & sﬂig@ step rétcfhtpréd%ﬁr aQﬂlﬁuﬁl@J@,&g 'efEﬁ'ﬁoceI}snﬁat is selective
trench 400 can be descri bed as 853 f or med onl

to the ggateriakchopgn fos eachtof dhe lmletl@cdmlﬁ@nsz@ andbithe hleelwm ¥ rByway of

exampféOQhe héledtegi &g‘tlp %r ) 8&1 ‘dféﬁécn{chfo(?td&{‘ 1 81ele£§100f04acan be
tfenc ewal 4 can eelt er an ani sotropl c

remov@debst a patterret @hispirapi¢ diy etoh rocess; isedit asopactive rsvpatchmgc that terminates

filge. 0056 h d il 1, be.
upon rEeBinz s sbPOPTT 0% lh SR oRE RO GHE R 18 e A enbipe defiGived os
being ffmed afly vitkinttheRolatidddiciderie 206 antphe diehetritUH00Ck i be waderstood
devhces t hPt w | |

d in the trench 400. Sinc
that thg. Fh e P oDl 07 G be GURFF @b SREGRIIAF B ok grotil or

an anisd&opiB eap Q{etéhs%l{}ﬁ[éy as thousands or nore, each of the
| engt h and e wwdth of the trench 400 could generally

[0056]b1ea%eu0brml dlecgronig rewiceewilbbe swssquentty formed swithin e ozer the trench
400, tﬂ%r%g% d&qﬁ n?énc 4%6 (a%entd%] H%(ﬁl dtB% ﬁéﬁf\l)\d& Cﬁq‘ sacﬁpge%e%g%ha? gﬁé ge formed in
the trefichct@0aBoge tli&@ﬂnﬂ!ﬂxgrﬂ’tsﬂdﬂ&iectt@nﬂ:hl&umemkfm asifew RO, or as many as

ousap i b e oG PR e B ot B A srufl sy be assman

as an bidei bF Afgsabhs tdreasAbRe Rf hinleds € MEiBro0 Ths Ftéfdr@ﬂtdsyect of the
only [imted bgwe the technqgl ogy of the photolitho

embodgaqﬂt H%Wgtéﬁﬁﬂ SKidth clagg ramfggg @Pout i3p0 p%gstrgmggor abouf several
micro n@ﬁ(wg{/é}‘)ﬁile ahpltd préViGusyf p Ir(Wffd@d & t}?g‘l%n h6AE PheAIUHRER not to be

orned Inthis process step that t mal ni ng
constryxlr 8§ dimsiting andethesakatafothe dirgichc400 ¢s 200emthd on}ye limited by the
ielectric 104 between.the trench. 400 can be | ess than
tecmog?ﬁyrf’g ofelithogsaphy, equinment, F’E‘l?g’ggdt echni ques
di scovered by the present inventors, a sub 65
nanoneter isolation structure (i.e. - the remaining
portions of the isolation dielectric 200 and the
dielectric 104 between the trench 400) can be had that
still provides adequate electrical isolation between
the structures to be formed within the trench 400.
[0058] Furthernore, it is to be understood that the
shape of the trench 400 may include any rectilinear or
curvilinear shape and is not Iimted to a circular,
rectangul ar or square-like shape. [0059] After formng
the trench 400 the first nask 300 (of FIG. 3) and the

P Y Y




[0063] It will be appreciated by those skilled in the
art that a clean step can be perforned to renove
surface cont am nants such as particles, nobile ionic
cont am nants, ni cs native oxigdes fr

m 1 he .
1005714%55%9 0 0,8 SRTORG 1 4f G G mIespioBE (RS 6@51 aferfgrmed in
this pr%1 %Eﬁa& tﬂé)énfa!i}ﬂ é BErtDUO BF il S0l @ifefe%ﬁlcpf()@%ﬁsthé‘ 91electnc
e dielectric i1 nef 500. [0064] Referring now to
104 befwednhthe dfench 406 hambe tdse thanrﬁ,ﬁcmampmetﬂrs FD@e t® thirfprecess techmques
. formation of the epitaxial wt h 700. . way  of .
discovgs oy ¢ hiselipTORROR ot PUSTE BRPGRRCREE Ge. - the
remaln\Mé xﬁoﬁg‘ 8f tHeSB81Bi P BiclRrid 208 afh theMigle &AL QOfl ibéBween the trench
axi al process enploying silane (SiH4

epi )
400) cain bilhad dwit st pr¢dilesoageayatovelentrigal iseletiom be@@gn thagfrpctuses to be
n, chl oride (HCl), which helps to prevent

ibnnmr%qhﬁﬁﬁ%ﬁlgpjﬁpe epitaxial growh 700 al ong the trench
[0058]SRaGRIMERDit iBb BIhdRYitoEH thab tleabhpe/6f Bpittcadt 300 pra9dacade any

for depositing the epitaxial growh 700, the epltaX|a
rectilingat, g lurMDlinearn shapst andnis 0ot liymited 10 A eirsplan deetrreuaaer square-like
substantially identical to the crystalline orientation
of the substrate 102 (e.g. - a <100>, <110>, or <111>

[0059]oA fienfoahingrthe trbichad(or thé ﬂrsteﬁiashs%pe ¢of PIG. B and rheesetormbhmask 302
the epitaxial growh 700 includes silicon but it is

o .
(of Fl%é)&ﬁlaé? sqn&y& B REOGERRSS é‘ﬁﬁut WaIViIgER iherreand 1eg ngﬁf%ilefem
[ C t c
[0060] I@%%xggll%t R & ﬁ@ﬂ‘g fHap ?éa t@lgov%glf‘er ftﬂic&rff'?ﬁ' Flggg n%ﬁetrrf@rmmg a
dielectrikc/linst 5GQ. i ’ﬂnfsdletebﬁwsiuies ﬁﬁ(hisedepﬁﬁtedwbrz{orp thessaatian digleGic 200,

stal | ntation or the bst r
the wefic Siuath 3a G s Sopsh Mo o iie aurSiale ML o diigetic tiner
500 mhy frcRiietiAR ongw\ﬁxateﬁge thzttqielﬁ RbIAE MRS ehi¥le %Lshsgeqa&ﬁ single
102 coul d have a <110> crystalline orientation that

crystaltipe kpitdxéal gsewitht withipttherireacho#G0r Hear @S@eptevfftbvr prases espbodiment,

.t.he .epi i al . 0
the diglpgus Bob? $00 imdiithlle Siieef Atriley AliSorEofb8angier silicopoxynitride
type rﬁh't:&iﬁléj&éﬁo@ﬁecpﬁf f GRhioRmES of [1066kn RRed)ed; 'gsﬁ*&n@ ewabeutHive hundred
therein is shown the structure of FIG 7 after

angstrcpilan However it isctoj e wnslemteqd tiat thei prespyt ewmbpdigmnt pgn be practiced
. h h 400, of
it BTSRRIl e trench 400, o

[0061]0K£fuﬁ1rghmmetot G, sy tHetcde 1sD§hoWh€ihd: smcmmnecuﬁ FiGe$ aftér processing the
200. Accordlgﬁpgﬁia | ocal or_glgbal chem_ca

dlelectﬁlgclp%r” g USROS leCted, patigngy| elhecsglectye etch of the

t S
A S LI, T B i, o
integraséd ¢itandt systenhkdOatterdblyaixpadihgthepscatam dielegric 260 and the portion of
the subgfraieLth DI NS MR 400 256 TPEaGlS Puo P diclectie finer 500
form 4 ﬁ‘a{chcsgﬁéé? r@SO@fonel.Jhg GlehQDide WSy U6LS 1t 1Whb (bl% ABrsRRd that the trench

strat egi cal designed and forned to inplenment the
spacerdé®(] rceul Ifelmmm\odle eflditionali mselgtlm efifectsroni a sslwqeemtlyodeposned

qﬁwxﬁfPﬁgxwﬁiggﬁ- Ie éhe o qﬁbﬁﬁ%ﬁ%kggﬁﬁL |nclude

[0062]28Y | W&y Qﬁ"&&ﬂﬁﬂ’é Sthepéﬁfe'ct{'ﬁ: ﬁﬁ&pg()@”éa% bOT RERESAY etched by an
conporients, menory conponents, |ogic conponents;

anisotipigipregess; shgfpasenadtive aometoling o rrp onents, power

006535 3B AR U3 1S L rormed

remové Rarthed b&lk&rﬁﬁlaﬁﬁb@ﬁ’dhn'@ﬁbaﬂﬁleﬁ,t f®bile iddie doatafihand) di@amcs and
di screte epitaxial regions with different crystalline

orientations optimzed for device carrier nobility,
while electrically isolatim these epitaxial regions
wi th sub 65 nanoneter isolation structures.

shape.



[0069] FIGS. 9-20, which follow depict by way of

exanple and not by |limtation, an exenplary process

flow for the formation of the integrated circuit

. Ssystemin_accord anot her OdJ d.the

native KR GO BEGPUH SHTERER LU RIREq Gelepic, 00, el ecti 104 and
the suﬁéﬁg%r ®0oedr ?ﬂ%@&ssﬁigﬁhélﬂ@ieb&ﬁé 1ffer SGRIVent i onal processes

that are we known within the art and not repeated .
[0064]nRefeiring nrawy tp FEG.cH dheyeinfis Ishown Fhmucglr@ of FiGr e efter forination of

s .t.0 be rstood t nDd tion
the epigieipl moneh MG Y NGl eaeley i il l o FB: 700 g b deposited
withindBS &ehde400D 00 FES S6, Wyt 41 9dléctie Q@ftﬁlﬂ%rﬁé&%ﬁlﬁiﬁ)ﬁfﬁoﬁﬁn@ {SiH4) or
spirit of the clained subject matter. For ex

dichlopsisileng (ST beith oy Selease gaﬁayuth?élhud@gmdéonﬂ%ag&) Which helps to
preverd S5t B8 58 T IR g/ 200 B he gl bl B, By ppplovine o

selectipé epi€ixial Procks ot depositing el dpdﬁx@hgromllﬂbeo thé ep1tax1a1 growth 700
mul ti-el ectrode devices in which the current

ng
can obfpin geeytalline SpwhIe rh@aISeﬂub%,terft@éi@éd@r%l%ldﬁtth%P%taﬂl@P orientation of
y o MOL{ Afe ,ARP| {:£ 0
the suﬁ%ﬁqgelt i 02@ éo Qﬁ)oa? yi s Sgt ?yt | gx;léftzﬁcg)ysl nmcﬁglapferred aspect of the
inventionctha epieaxidl Igﬂjvvzth 600 émxtiudes aﬂsms botrit {sritbBE)undearsiood itheat tied epitaxial

growtlhéﬁ(ggnaga s(?)gltng tu?i? ggjﬁst M ﬁg a, SO enre}]g&% t¥1e composition of

thesu&ﬁg&ll@zgate transistor, a nulti -gate transi stor, a
fin-FET, or an annular gate transistor. Furthernore,
[0065]| As m(emplabse 11]mﬂmtlensodhetsmhstramel0@r coubd epossess e <110> crystalline

AN Y M TR T —

the epitﬁbﬂhlV%'@Wﬁ{ 700 tHe %ﬂnps' @pdnnﬂh@ otk C0X 66tild haes 81D Trystalline
at a Tater stage of fabrication. [0071] Referring now

orientatign that, cogld bm@seéutﬂ optimézeomiiETadeviess perfumanemer theiepitaxigl growth
nt e cuit 0 t| aqer
700 CO“F‘?%% gﬁ%r gryg‘ﬁ‘ﬁ%‘gc"é’re é‘ﬁé‘g W&ﬁ%t ﬁ“‘gﬂ’ot Sg‘ri Q‘é § .‘Zfre HET device
perfongﬁndehe present invention. The integrated circuit
em 100 i ncl udes the substrate 102 with a first

[0066], %%WW%WOF 163. Sethsrein isspevndpstrusiurg g FHs. eafignplanarizing the
1ntegra§%)§mgé;/ﬁt§slgrisqpﬁ%’ ﬁ{g)ngig%r@ o ngstup(ﬁgkgﬁé;hrga?r%gp g)tf o gt%}:%h |46§,:(§f FIG. 6,
some bvertil dfotheeepitagiai %t(mmi 70(thatyh@ccf.1r rabdvd eheesurid0 ofathe tisolation

bonded to the second Iay 0 t hey wafer _ bandi ng
dielectrig rqﬁe%oréa@g 3 Rrlov o Sifea, chmmlca) mechaniah Splighiag precess, for

exampﬁeS g&r?h g@& ﬁ)tﬁé}gmtzg te 1ﬁé§fbté21f citcllf sirétérfltl 0b 2Glee 0
nd l'ayer 902 nmay undergo a eani ng step
[0067]t o w11=1 r’m@pwlafteﬂ: by tlonse akillediin she artithat afepplatarcdisg the integrated

circuityapisie | o 156 T B0n SR hac REJRR epraidlr ol TS R Rady for
fabnca%hyofﬂ RicEbiict B&visidbShKiak &ah0Be Igﬁﬁtegwang déﬂ?gnfedl r&ld formed to

l'ayer 900 and the second |ayer 902, Is to
implenperd ¢resdesived funstion hEtheibtegratedecincon sym;mu 186/ @Y@N@Wf example, the
er. of nu rrb '

clectroieA8tiady S5k Fienith e ol dlEq AHERR | sy8ler) AUE Bt Gollde active

compofksits,Uipassives L fpbhéhts, A?)raﬁss@i( esqhonénts] |highé3t icBfpohdis, logic
substrate 102 may include a third ayer and a fourth

componggtar dighalaeranpanentss analeg cpmpenenfsa pewen gomperpnismand so forth, in
| ayers nmay

numer&?s C%rﬁg %@ﬁs[ 39‘1%1 | r%@%%é%%s @%Rgﬁ?e}tﬂig‘? are different,
S|n1lar or a conbi nation thereof [0073] By way of
exanple, the first layer 900 and the second | ayer 902
may i nclude any sem conducting material, such as, Si,
SiC, SiGe, Si/SiGe, SiGC %, GAs, InAs, InP, other
11UV or 1UVI conpound sem conductors, as well as
silicon-on-insulator configurations. Additionally, the
first layer 900 and the second |ayer 902 nay al so
i ncl ude doped and undoped confi gurations, strained
conflguratlons and one or nore crystal orientations

o o~ o~ o om o~ . om oA




[0076] It is to be understood that the exanples

provi ded above for the substrate 102 are not to be

construed as limting and the substrate 102 may
any material, crystal| i entatjon,

ncl ud ine o
10068} ekl 304 43 oviRg STiberienA fglates det the cf%mag?werpibcf iggeterfpitaxial
reglon% i ferftdiiNe oﬁ&g[ét%nsp&ﬁﬁﬁﬁ RVAGEceSEAHEL Hﬁ)ﬁﬁlty, while
0077] Referring nowto FIG therein is shown t
electrisAliyuisdlating théseFpiEaxigl mgloas wuthlsuh 66 gandmectenibalatict strumﬂes

100691 i b0 oV OLRHe ePt SHoBAY AUeHOMRS G B eiiion, an

exemph?§ #‘oc@&eﬂdiw ek e f&rﬁ{&%n RARRITREB eddirdl@f Shtemlhtacfddance with
techni ques well known within the art. However, it is

another gmbedigredtanst thoy atehmt ta hfecqnlstr@«h@ﬁgmﬁma s ﬁeb@wuierstood that a
plurahhbife ﬁoﬂg?rtzilﬁg ) oéets%eis %glge vtvglﬁ 0‘8 ‘S_Nltﬁ*ergtzlg %{t repea 0 erein,
may pReédetdrTaiNGS F‘DGS 19120.1 Moegvat, @bis € b thderstysd i rﬂ;@@z modifications,
Additionally, it is to be wunderstood that the first
additiqngyand/gogmisgonymay bg madet thi the dalovedessrabed progesgwithewt d@partmg

e L

proces‘s hﬁiyflncﬂﬁde haiee fewdd Qratigerskpnined by cheni cal nechani cal
shing techni ques, for exa e. [0078] Referrin
[0070]%@?11?18“ Yeit ig 10 b@f?@f’@c’ﬁ‘tqut%éh%w‘nfeﬁ@teélt IRt Fystey Ofgih@ Present
f I
il S ) h3 YRR P 0 IR e en tovin
betwedhDBvo ’épemﬂecb Electrodes i Godntrathedoer ﬁlmdutaﬂecbizyvthd: voltager gpplied at a

coteo RG-SR T o e BlE " A el ot asistr
(nFETS, 4 I f-8infé10Ké1d Ce Bl /tRinsiStok '(ﬁPE*TPXeV Rbinpiefent Viﬁé{ﬁ[omdlé—sﬂlcon
i's to be understood that the type of material chosen

(CMOSp reonfiguraliiasl, ex single- gatel tlrasswtot, 3 inpiltiepdter tramsmoramﬁe-FET or an

| d h
anmulef ERR RS0 PE: B A 11 S b ebhtaned et R e 8 i ntearated
circuit[sY9téR cdd e Yoréfar&X andHeetime o8 £l hRIiREA, MWikicH Qéuldede septied into

in thickness from about ten (10) angstrorrs t o about

individqugborrnldipbeintezotyd eirryitasismblicspbilptar stagpef fahrieatioass of
[0071]t ﬁgfeg'ldl%lnlg&{é té) %Iﬁioé ﬂhérgr}?!is Ehov&eulf'egggﬁg& o%xglc &%gzsgf lﬁ:aitntegrated

clrcultrswmcltos) ihhea 1ﬁltibls§tﬁ@tcef1ﬁ£iﬁxfshmﬁne g aSeobdariiel @ith another embodiment
processi ste s. [0080Q] .It. is to _be understood that
of the present i £ éztt@greﬁedtcrremééx%% 10§ jrgtudgs sh st 102 with a
first 1aYS°SI0HAd% s%l:&ﬂﬂ' j@ay ?P&é?n'%% rtllfléaﬁx%t laiyer 900 can be bonded
ontam nants, as particles e I on
to thecsandsmiﬂayam‘)ez hyr gﬁﬁusm brmdhrrgam highotenpemturbphowevarhé is to be

unders Qo 15t b DS &% b amdecnio e ssevn vy O By fer water
bondirl t(ea{mcﬁlfé'é R l&ﬁ)v@lf withg the S atFuRRetiord, 861 th Q)e%(ﬂ@erst-{)eﬁ that each

i'sol atfon dielectric 200 can be fornmed over/on the
of the Gist layet 90Ccarti0the sétlond layst 902 way dndérge o nleanmg Gtepdp raxhevs surface
he romed b pracess . techni ques .and . .
contarg e R RYBEISCBHPLE HPRG SRS NENS S HERPIGE anf Hatiys coxides
beforelbofdingd to, silicon dioxide and/or silicon oxynitride.

However, it is to be understood that the type of
[0072]m&tthoughl the fp@@emt mlpOdimentl ey depists the éubﬁtatq ¢020@lyding the first

tayer i tagitft Sind Paybf'S02 300 G B ARAS B0 Mae PRk st 162 BAY include

any nud€erBERysid P REFERINhE WuhBE BT apdrs istrﬂJ_‘f Bfhited b9 hediatdghition need of
epitaxial growth 700, of FI [0082] Cenerallly,

the isolation dielectric 200 nay range in thickness
froman order of angstronsl10o an order of mcrons.
More specifically, in a preferred aspect of the

enbodi nent, the isolation dielectric 200 may range in
t hi ckness from about five hundred (500) angstrons to
about one thousand (1,000) nanoneters. However, the

t hi ckness of the isolation dielectric 200 is not to be




[0083] Referring nowto FIG 13, therein is shown the
structure of FIG 12 after formng the first mask 300
and the second mask 302. The first mask 300 and the

second, mask 302 n, be strategl ally patterned to form
the intggrate) sisRiiheysiaom | habs e Prmalary il %ﬁnwﬁ%ﬂ@s{rﬁt@ 187 apsrinclude

I [
B LB G B SO i o
whereinG06l bf By layeys why passassl @ystalhae briergationa shat 360difeyent, similar, or a

.Uiﬂcl%ge %g organic or an inorganic dielectric materia
ComBIHAY "d%be used to suppress unintended energy

[0073]r3§ |t 608k anld) - the fRstNBYdrWVOBHd the &bt 1 laZ@r @@aﬁﬂagagﬁclude any

fromthe substrate 102 and the second mas
semicondpttingemaierialy sudlpass 8in Si¢.i Sieef S/ 5iGe81ess Ge, ﬁieéaﬂnsé\é InP, other

es I St 0sitiVv tone r
v bERV] Eibbund PRROBINIor 0 AF TP a8 s0isPh- BriB Rt Sghifgarations.
Additiexanptks fiagtclapat 900 ah@ th®Redondeldy&@So02 Mdyi dlfe iAdldd @6ped and
first_mask 300 and the second nask 302 may incl ude any
undoped, aenfrerations.citragied copBgyratiensy and gag phEereprystal orientations (e g -

<1002 81 SRS TPy 630 HALBL L0 HRAN B0 o

camex{rﬁ&ﬁﬁiy WithinaFET drdepHTederdes e Byowtayrenexaaiie,ahs fitdt éayer 900 and
mask 300 and t hg second mask 302 wit

the Sef&aé fﬁm@ 944 gan bg lm@m@b oRed, e Nrtypgion Priype; E%t 3¢ Pgetferaﬁy doped
-twema ;Eggtlﬁfg? 8{) %ﬁ)lu?] 76O O%égg ?%Igb Xné Hﬁdf&?g@@f‘olﬁﬁ cm.
[0074]eNbablynrthet ﬁmalﬁyelrﬁﬂ(mnel the )%e(mnd‘deyer (902 of the pneserm embodig)ent can

posses§ éiél{g nt?rgrgl @%ﬁsoggen%ta% pgtglh %igafulpr ! maﬁéh :I%a(.)y%r @88 ntl'yyeinclude a

<100>5&%td‘t1'oﬁ%ﬂ Ql‘ibgsé?:f)nd BSet dbEAHaPiRudd & <Y1 6> NSHtBHOnl 8P vice versa.
For exanple, if the substrate 102 contained thr ee

Howevesy#ris fo ba aindesstond ghati the snbsttate l%mbfl inglgde pine numbeoof layers,

e GG A0 RSB ER e ot

otherlh s.first mask 300 is optional and the formation of
e openi ng 304 coul d be achi eved by only using the

[0075]sB|a%ﬂuclmgﬂ<0@d@ fingh dasisy OP0 dnd thg seepridelayerd@9% cemb e tafaqqual or
unequf fickh @3By, MEEOE oxiie B8 MeBlesTRf slAhhe Birdfier oppand te
secondltet OpPwiah Mahgd fiens eb@tt%nmﬁdm@&ﬂ(ld@&&ﬁbm%fse td ab@ut several
now to FIG 14, therein is shown the structure of FIG
hundregdgmigrensy forn1ng the trench 400. The trench 400 can be

f |
(0076123 Bbe LSRN 1B RSN BrRed 85 fir O betRE 303 B not 1o
be cordtnied pasotiestingrand el fubstrate st @ nedyc inghudec asy rhditalhali grystalline
. .selectjve to the materi al hose for each_of th
orientatio; afthiskness dab physicallyead sleamically aRablesns formytion ofggstive and/or
passwg\@gw&fstﬁgéaﬂ;g e, the selected portl ons of the isolation
dielectric 200 and the dielectric 104 can be renoved
[0077]0Beferringtriomr toeBlGariiOs dteraipiicshimin the shrugnecefSEIG. Suafter dsinning the

subsef £ 3641 Y5 10 BB b Bk eS8 Sk B I E ks of
about béh Ynoe hahdRstedshet abhig Sﬁ& 'huﬁﬂl‘éﬁ' {1909 fnahbRefef€ BGNwafer cutting
idewal | 402 can be either an anisotropic vertica

techm@teg il lofawnewishinghe arti dbewaysr,dt isalpere mdmtqsaddhatl the thickness of

ctroni€ devices Wil |

the secofi 8 07 RS B Tt R ine ARt el amy fickness
that opingigesothe bbﬁoﬁxﬁzﬁhﬁ@ bf 4RAnkeRERI0S TR stemel 00 NREditiedallyUit s to be

devices that will be fornmed in the trench 400. Since

t he nunber of such el ectronic devices could be as few

as one or as many as thousahds or nore, each of the

| ength and the wdth of the trench 400 coul d generally

be as small as an order of angstrons or as |arge as

hundreds of mcrons. In a preferred aspect of the

enbodi nent, the length and the wi dth can each range

from about 300 angstrons to about several mcrons.



[0091] After formng the trench 400 the first mask 300
(of FIG 13) and the second mask 302 (of FIG 13) can
be renoved by processes well known within the art and

not repeated herein. [0092] Referring nowto FIG 15
understqqgthatiihe §rsé hyanoQtheould plse betannsd, eifer njaddifiqneio or insiéad of the

t t 2
secom{ fr%?t i a aIn JH gsgpport %E%g?rﬁrl%b d n%H e%gm t eg %%rgot hagd/or the
first layertOGrand thnhned mgwhemﬁzgﬂsmechamﬁl polrshinlgdeotnglqmm Homextatngple.

o075 A S he 0% 6, 1Y PB kSt R 5t Ao ¥ation of

the dlele%g‘?c f(ﬁln HR diQtame 10BYan'Gy fo%e@ 568 RInGhe 5lRerRdABY! tThe dielectric
[ ayer 1504 may include a single |layer of spin-on

104 capdwt formed by miet ondtyepriogdss eshnigaes and piay iagli | o¥ygon cpntaining

B TR TR T R A

to be WleRtdod! th@the el GMnatbAS ShbsAS for Ih&dRMRIrRY 04 is not limited to the
illustration, the third mask 1500 may i ncl ude an

above orgaples and ameyi inslugienpey anaseréalt Wit priefeess ithe swhirate N2 during
subsequgnt%%gge§§1ﬁ$§t%$§’r ess uni ntended energy reflection (e.g.

-reflective coating) fromthe support

[0079]| By@«aylﬁoékaﬁipﬂe tthe dRldetic B0 mbZangdint theckhessr frdm Fﬁbskt ten (10)
i ncl. ude an _energy sensitive filmsuch as

angstr@té@&t ?Wt twp dupdied {200) angpframs. i Heweysre thed@ickpess pf the dielectric
f

104 is ﬁgfat%]b%a}HnY élf(tgﬁllle% Ige g@égl}ﬂ %ﬂgfhtptleé d nﬁgztgﬂrugee WH{%KI%SS tHab brotects
the sulistrnlet]JOﬂgi,unag dubsh@lmhpmdesmglste’pSOO and the fourth mask

1502 i.ncl ude, any conbi o f anti-refl ive
l00801c16éﬁt0f@ ﬁratoaﬂat%rt PSS EFa PF e poQni] By e ey undergo a
cleanir%&ﬁb RO redfveWut Bk cdrftninkhes, dsu'@H%K p%ﬁg:%saﬂx‘gbﬂ@ forfi® %ﬁt&mnants

sk 1502. [0094] Notably, the third mask 1500 and

organitmdtﬂatmaetndisa (befowﬂne w@matuoatoé ghecxhtlbgtnp db4.erned to

oo QSRS 2R A o e bR HER 4P o

the isol#Héhtdlel 605K 283 0ZhER¥1atibR ldi@&tﬁ’d@oméanrw Rrféd bi&/on the dielectric
openi ng 304, and the nunber of the opening 304 can

104. Hegpisplation dwleqtrm 2@0( garpileo b@ Hermadnieweber d@ymp@eswtmques and

substrate ren cr
may ingliie AR RA Sonktfiod el sl o buiol sy iomtiide andror
siliconl®BAitdael Hosvehanlittio tohe Kmat&%od &ﬁatrtﬁe tybelcfGhatBrialthiosen for the
the trench 400 (described in FIG 16) is to be forned
isolatigm dislgghia HY issuat dimitnd t9i the abeyq examtes alemay dncheder gy material

that p%glgts afigtg.gie]e&ém& 133%555% ggtﬁwne e%g ehiibdtl thy ] 1??1’{1%& Eﬁ rg¥ eSRIC}& as the

epitaxihb@Owitls 70| toif @I 19and t he fornatlon of the opening 304
chi ved y.only $S|ng the fourth mask 1502.

1008211\%?@&}@ the isqlatian, diglectrion 20 reve g ma%@ﬁengpm an order of
angstrérty &b San Sﬁf&& 3P icRinsTenvaRd4 cﬁ?cafl gafe \})e{f@;rla@ qsbé’c? of the

coating may be enployed to enhance opnent
embodithentf ¢ther tsblatiers Idicl&hic 20Q @3] raRgé ém rthmk;msmﬁtono aboub. fiveGhundred

therein is shown e Sstr re of FIG_15 after .
(500) Rishiomg © Basut e dhaispih{ b rhatmeletss; HERe et (eaickness of the
1solat1<§rf BRELAOR] & N BE UinkifedaB (A Pidcbdin ex&ﬁbl‘écﬁﬁd/ faflifdlude any

to extend the bottomof the tréench 400 to the first

thickné¢saylsat peddits ateguate devide idolotiomfor silbseguently fermesaiimdtures within the
. lfthﬁ.f'rsb bayer 900 or within the first layer 900. As
isolatiqn diglectric 2001 o a5t one enbodi nent, at |east one of the
trench 400 can be described as being formed only
wthin the isolation dielectric 200, and dielectric
104, and the second | ayer 902. By way of exanpl e,
portions of the second | ayé2 902 and/or the first
| ayer 900 can be renoved by a patterned ani sotropic
dry etch process, such as reactive ion etching, that
is selective to the material chosen for the second
| ayer 902 and/or the first layer 900. It is to be
understood t hat the etch profile of the trench

A P~ P~




[0099] Referring nowto FIG 17, therein is shown the
structure of FIG 16 after formng the dielectric
Iiner 500. The dielectric Iiner 500 can be deposited
over/on the |solat|on dielectric 200, ? trenc

[0083]sR eferming| nogote, Fihd Sethstsits sherpithn Sippctuh ot § é%t?daﬁ%femng the
first m%%zfi d he ?ec@ﬁ{? Asgd 3(2?“1‘1‘1%59&1#1@?00‘ érfdsthf: by n?aglg 302 can be

|e ectric Iiner may | nclude insulation type
strategivatlg rpatitraed hatfornethe orealngt 304athd! defiren abiegion whdys dlggigrach 400

esrRL S HIGL BT B AL e 1 A LS 400l B

104. 500 may include silicon nit r| de silicon oxide and/or
silicon oxynitride type materials deposited to a
[0084]t By okayest exdmploothe firsh masb)w&)ng@y rlodudct @nglyganic faryan inorganic
ndr. ed be ungersto

O
aictettf ol T SR RE Sesr Benees wlieRie (ol REE R R r 2 bottom
anti-reflB&ivieOéoaBhE P froRl tHeh@ibshré GO Mdnd the NREorkDMaskt Bogatiy aflude an
[0100] Referring nowto FIG 18, therein is shown the
energyssengitive fdmotuck|as, a negative tanegesiste s105tiveHeneiresisscarrd hemically
5 t S
amphéﬁ%ir}%gls g%rt elx\%éqpfét ﬁaloavgv%r fle Cp%q%éx&gr%gﬁ}%?eggarr@ glét{)to?t%ﬁ%onstrued as
limitinghendlihe! feret miack Booend %&eﬁ(ﬁﬁﬂnﬁﬁemmmagldﬁﬂaﬂe any t@abidation of

of the int egrat ed circuit system 100, thereby exposin

anti-reflgetivesoptingssnd phetosssist matepigbthahean frem SasoneaingAP4rwidhin the first
{ ench 400, and the isolation
mask 33%0 aﬁg?}tkﬁégo%w anddztr he first layer 900 wi thin another
[0085]oAlthdughitheprebend 8ibodirent depasts thedirgtanaskA09 anfl thdreecond mask 302
500 formthe tr nch spacer .6

di el | h
with 1 Gk QPR 45D fedaﬁewfs?&tq%‘e GrC e omesk b8t fre second
mask %@@ R hhgddi Gleest rrh(‘fre 19¢ the o ?&ﬁngf.’,(ﬁhe AE&‘)‘P&Hg@OQhe present

covering the isolation dielectric 200, th
embodmknattenayr includo 4ny niveberdcond oneagmanow of shmbptehmgt&()é rveithin the first

402 . of i rst. n er of..the
mask fosidheatond faack 302 an ElireE L st gnap S et ins A i Hegrated
c1rcu1t5§§f§t%ﬁlr 1600 FeRRx4i8pIB, HtRY saistraidi() estadined Shibaldyés, each with a
fects for a subsequently deposi ted epitaxi al Iayer
differe} erystgllinernyieataiops thelintegratas ¢iemyitatyisiem 100 mayandssess thrae of the
nd | ayer 902 and the first |layer 900. [0101] By
oPenm%tei@gof exanple, the dielectric liner 500 can be

[0086]Sielic€d by aindersfool @Hatbiie HstambskoB0® Y 6ptiunal esd thesfoematién of the
reactive ion etching. [0102] It will be appreciated by

openinghidecosikd pe @ghipyed bﬁéoglytuﬂ%ﬂle aeeqndanas 7. c Moreyer, it s to be
unders%ﬁftﬂﬁt%gltfoﬁalkﬁ?@y Sudt'sd éggxﬁx{x&omd%}‘ 413p tdﬁu-réﬂ%nvéﬁ%ﬁting may be

I'es i onl C am nants,” organi cs
employmittb\eahance desddvelopmichieofak@aeeond miask 3@2s of t he
fion dlelectrl 200, gﬁihedelectric

.ih .
lOOSﬂ%@ma%to 65 niherdiibispun PeyBrtsper 3R af?er.fomng the
trench pt'bﬁcef’rﬁa' t?éhchl'lﬁ)odda | Chothed B %o@igg selkgtg-ﬁgg%orﬁ@ﬁﬁy %@%solation

now to FIG 19, erelnis e st ure o
dielecttig 200t ad the rdrdmtnn 16# tyha smglet step &tChgmesh of GOmuBiplevatgp etch

proceswl'taﬁi(angeggﬂe %f:%&%qai ﬁﬁcﬁe y O\Aétas 7%&;@1S %tlono g 8’[%1'&2%8 and the

dielectfig 198! IBEwaP of @xarRhle Pihe GERSte® PRI 00 tifd 1s813fon drRiddhc 200 and
leecor |cl?ll}§roglol anééﬁﬂ()splln-]ﬂm )evm!ﬁtah an etchesmt %%s succh o

the dldsctny drOég@m b lremo e bmlpattermdcammtrq@gc duy stobvempess, such as
t h t
reactiv o Bk e el ey PR e el B b s e 102

for depositing the epitaxial growh 700, the epitaxia
growm h 700 can obtain a crystalline structure that is
substantially identical to the crystalline orientation
of the second | ayer 902 andBor the first |layer 900
(e.g. - a <100>, <110>, or <111> orientation). In a
preferred aspect of the invention the epitaxial growth
700 includes silicon but it is to be understood that
the epitaxial growth 700 may al so i ncl ude ot her
sentconductlng naterlals that natch t he conp03|t|on of

~ o~ o~ ~ o~ o~ "~ oA~ A



[0107] Accordingly, the present enbodi nent can all ow
for the formation of a variety of electronically
optim zed devices within one of the substrate 102.

. 0108] . Referring, now,to ElG .21, therejn i own .
It is t%mfl%ﬂ#a%t?o {hah fhe ﬁfcégwﬁif‘d of itﬁec e &sygﬁwﬁﬁ 2@300%?6 either an
. [Bah: j ' % i cordance with
amsoutg?ﬁ:e‘}rfcg%%?rér%%? pocﬁi ¢ tB ﬁéeﬂ %)nrlese %’d‘@la %%%Fﬁhl Ig(r)1.ﬁﬁ:‘l'he i nt egrated
[0088kcInasmich asyed¢atonR1diiden elilll de sulprequandy fgrneedswitsinroaitosre the trench

400, o e B i endn 300 isted Pheihe b ofigh i Eredbenrl gformed
in the tREHA®). €SthEd thel dhintbeP bP SlkchZel@ron{cdeided caulli RS Few as one or as
through the isolation dielectric and the dielectric to

many as gheusandseor misse.r each ofnthg Ishgbkangl1 the; wislsly @i the riggngh 400 could

lelectric,liner qgver.the integrated circuit .systemin
senerafly o ot g B opfeds s G e e e iater ST R 1o
prefered takSute bf theadafodinlend, Bk 0isthPdntPthe aAdthdan@att taAge 86m about 300
epitaxial growth wthin the trench that includes a.
angstremg 4 abputnieverial axerens.ordlqwryer i the sxpaplen treyipysly provided for the
[ ' to .t [ / .
e S5 SRl B0 SNOSH A8 oS 283l chin 0
currentigoniylirgitalisy ths pehiislogPoths phbtokitogedphiy eqtipaientSenpl6ied.

(0089 FFRSREr ik is K3 o5 Hlepo et e remBTERT P R the tsolaton dielectric

200 ar%detﬁg' BiefiihR IO%U&P\V%%ttBé ’c’r&ﬁéﬁ 4dotéfaj|3?>|€: R0 Y d5HahBBeters. Due to the

rench etching an rench gap , Which are nearing
process htechniquess hdis¢avgsed! by that prosent fiovensark, 65subandnmenemeter isolation

desi gns 0110] Anot her ect of t.he pr nt . .
strucuf, i (B 8 g borons, B ol irtgae 2B g th, difectric 104
betwe&Pitea¥dndh 40808 Ryd 8APLEY bRfidd Rdbquald BIeSBiEA solation between

i solation structures via a sinple manufacturing

the strpeftites t b¢ ormed withot thetreadp#¥: of the present invention

0090, et 81T SR e Faf R Rl iySheud

rectilittfat @R tcaiviRmar shafe &RNisbRotUirhitéd &flatercalahaRe@nglitaTonBfhare-like
pPpFET devi ce performance. [01121 Yet another inportant

shape.aspect of the present invention is that it valuably

[0091}5&&?19{0‘}1%1@3& RERH £ 3nt Rk a3k 306 fft FIb £8)hnd'tnd SHBS Aidsic 302
osts, Sl Ifying systens, and inhcreasing

(of FIG£eT3) eanbe efnovied bl Procthses avell kowh veithity Helsaidnd s pepedted herein.
resent_invention consequently further the

f th h
(0092 Rgiegingt o o Flénhvithggingis saewr digsttrictue @6 x1G1 & after forming a
third thddk 4400 Y8 fodrfh Rask PREN hqi'tigﬁf,\ﬁ%ggo& thﬁ’er {31 is deposited over the
I nt he esent

ntegrated circuit systemo I nvention
integrdted wirewie systerpolGlanncladidg heitleh che teencn KOOWn T dupport layer 1504

.unavai | abl e sol.utions, ,capabLlities, .and functj qnal
providfS ST grervghi 15 B BEEF §S0bHId Bk A Bk H03 S be formed
By St PUESORRAE 980 FOF HGLBISIRME by of g coue

organip ematerial Ifer bettgr plaherizative or ¢amaip endluds| renksiptecldydry, such as a spin-on

dapt.i K. t | oqi d .th di |
costed i ERLGFRGTALRY s POROTy R A TR RS 91 S R act ur i ng
[0093] Ak @8 Sdefipldry NiAUitFatidAC kROMIrdOMAdEe$500 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

14



[0115] While the invention has been described in
conjunction with a specific best node, it is to be
understood that many alternatives, nodifications, and

variations wl] be apparent to t hose skllled in the
positivg tpng fesist, » fHtd She@ﬁaélyaprgplgbegl rﬁﬁstd é%rcﬂaﬁ}g &n However, the preceding

exampfe§ GRS 1 RObY c:orﬂsltruédsas'lﬂl’i1ﬁﬂ§l Gfld Hfe RAPHRAGE 1590 and Uk fourth mask 1502
alternatlves modi fi cations, and variations, which

may inchide any combinatinn efcanplereBéctive eodtings a@rbnhcﬁorawﬁmatmlal that can form
the opéﬁﬁ{gﬁrﬁmﬁﬁﬁ gk d}{ncg Rk 1366 a cpthé E)uptﬁrnﬁfsﬁ 1§62 Shown in the

onpanyi ng draw ngs-ar e interpreted in an
[0094]i Notalsly ) the ithirl maxk 1500 -ahd rhet ﬁomgl slsks 502 dahat sirstegitallynmtierned to

form dber mnmg@42&v§8 B@{e}' 8{ g'{ertgﬁ‘gllﬁ% éﬁef &tgxs g?glp(i t?c%yhat the third mask

1500 a€ld fiRColyh MRAsK h.‘ﬂ)23rﬂak§5fhéla&@one5&&ﬁ&§ lof tHe®paiiing 304 &h& @ number of
dielectric directly on the dielectric; form

the operiehaff em JePend BRI fersamlst i RopnheT 6 bayersi it dhey ylstrate 102
with dﬁfe@éxﬁ Qwskﬁllﬂeoox?éﬁ%‘ﬁ%ﬁs t hge SPORES 36 willGPAR! thir@ Infk 1500 and the

dielectric |iner over thelntegrated circuit sstem
fourth praglc 8@ definehe regiian where ithe tréngle 40§ (deseribed an Fenkh is to be formed

througﬁ RS %latlo%nﬂelectnc 200, the dielectric 104, the second layer 902 and within the first
layer 900.

[0095] It is to be understood that the third mask 1500 is optional and the formation of the
opening 304 could be achieved by only using the fourth mask 1502. 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 fourth mask 1502.

[0096] Referring now to FIG. 16, therein is shown the structure of FIG. 15 after etching. Per 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. As such, in at least one embodiment, at least one of the
trench 400 can be described as being formed only within the isolation dielectric 200, and
dielectric 104, and the second layer 902. By way of example, portions of the second layer 902
and/or the first layer 900 can be removed by a patterned anisotropic dry etch process, such as
reactive ion etching, that is selective to the material chosen for the 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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10depositing an epitaxial growh within the trench
that includes a crystalline orientation that is
substantially identical to the substrate. 2. The
nmethod as clained in claim1 wherein: providing the
substrate includes providing the substrate with a
<100>, <110> or <111> crystalline orientation. 153. The

method as clainmed in claim1 wherein: formng the _
[0099} Referring moot tedEkS. difptheydimds shobmtthe strenturie-of FlGets afjer forming the

actoofiR bR 300 P SRR 520 b 5 OBl BB e G B Bt
200, tBeRSkdhadi@willt 402 tﬁeh@xfok&f‘ﬁt’mion of thh&comd her a2, Ghaitheexposed

in claim21 wherein: 20depositi n8 an epitaxial growh .
portion pf fhedirst laxes 0t i Rbe diclaciztsriner §00 maydnelode Bulation type materials

o RAEHIS: ey PR SR g o o0
In an hspeétrofahél preseft Gaibbdirase) the dielectric liner 500 may include silicon nitride,
silicon oxide and/or silicon oxynitride type materials deposited to a thickness of about ten
(10) angstroms to about five hundred angstroms. However, it is to be understood that the
present embodiment can be practiced without the formation of the dielectric liner 500, if
desired.

[0100] Referring now to FIG. 18, therein is shown the structure of FIG. 17 after processing
the dielectric liner 500, of FIG. 17, to remove selected portions. The selective etch of the
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 second
layer 902 within one of the trench 400, and the isolation dielectric 200 and the first layer 900
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 layer 902 and the trench sidewall 402 of the first layer 900 in another of the
trench 400. 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 each of the second layer 902 and the first 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
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depositing a dielectric directly on the substrate;
depositing an isolation dielectric directly on the
di el ectric; 25formng a trench only through the
i sol ation dlelectrlc and the dielectric to expos

h
(SIH4)s<§c@ﬁléloroagl@rre (Sl h it gehant (g@phcrichrasyh qui?gf&g?hléflifg (HCD,
which ;hglger @Oerﬁ! 'f&ltﬁ%‘ﬁt) o? he%?ﬁaﬂh%@ﬁl{j?(ﬁ) al@ﬁgjthgl?%na?%@& 600. By

0 expose t eposi t
employihg lasseteciive tpitagial pmesst foe depusemgahe dpitixiat Lgmwthyﬂl()e the epitaxial

oceSS|ng the dielectric liner to forma tr .
growtty, (UL G4 Gt Sa iSRS i Estantzfiladémtwa e crystalline
orienta#Bh { @Xtha|sen@Vikfer0d2n bt/ GNie Kirst el 060 Q@@S W Lo, <110>, or

crystalline orientation that 1s substantially
<111>j aisantaruoa) Inca pregerfadraspedt oy éhe, lnacrmoaietb@spntam@ gaowth 700 includes

silicon g tsl?tgl:sl 0 [ V\é ﬁ{)w%ci hlbaﬁ tﬁ% g{pl Igfgﬁ)&{%gn’{d’oeﬁgg Cilso .irgcli]udae other
semicdrd@&tiigCbtetiflstthe SRR tdMPdsition of the second layer 902 and the first
layer 900.

[0104] As an exemplary illustration, the second layer 902 could possess a <110> crystalline
orientation and the first layer 900 could possess a <100> crystalline orientation.
Accordingly, the epitaxial growth 700 that forms upon the second layer 902 would have a
<110> crystalline orientation that could be used to optimize pFET device performance and
the epitaxial growth 700 that forms upon the first layer 900 would have a <100> crystalline
orientation that could be used to optimize nFET device performance. It is to be understood
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 structure of FIG. 19 after planarizing
the integrated circuit system 100. In order to ensure appropriate fill for each of the trench
400, of FIG. 18, some overfill of the epitaxial growth 700 may occur above the surface of the
isolation 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.

[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.
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57. The method as clainmed in claim6 wherein: providing
the substrate including the first |ayer and the second
| ayer includes providing the first layer and the
second layer with different crystalline orientations.

[0107]gAcoprdinghy; Hisdpresend | arbedimens @paallovs fornide dprmation of a variety of
electrogfogﬁg :g])é{iljﬂgze{i REvicR \*/ﬁliﬁh%}le OF AW lbdfald g3 OnE of the
renches wth st al

a cry Ine orirentation 10that is
[0108]sRifsiragt nal [ty HiGer2tl| cladreihais tshewhia slowl elyer of malintdgeted circuit

depositing the epitaxial growh with a <100> or <110>
Systemczfﬂ_& F therfgtegrat ?laqmtosa(.ste%l. 1&%@ ﬁ@pfﬁ&aceagv}tglaai SFRigdypent of the
present 8l G TP ap gt ARRRSISICRE 21 NP RIS bR M bstate in 2
block 2102 wepdsitong 4 Hmlecirse eutist smbstraé firy a ibtteht3104) de¢positing an isolation

oo S RS B BEER ATBRB RS SN RSl B Bt et
and the dielectric to expose the substrate in a block 2108; depositing a dielectric liner over the
integrated circuit system in a block 2110; processing the dielectric liner to form a trench
spacer in a block 2112; and depositing an epitaxial growth within the trench that includes a
crystalline orientation that is substantially identical to the substrate in a block 2114.

[0109] It has been discovered that the present invention thus has numerous aspects. One
such aspect is that sub 65 nanometer electrical isolation regions can be formed without
utilizing current STI manufacturing techniques, such as trench lithography printing, trench
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
manufacturing method.

[0111] Another aspect of the present invention is that it permits the selective formation of
one or more epitaxial regions with one or more crystalline orientations that can be utilized to
enhance nFET and pFET device performance.

[0112] Yet another important aspect of the present invention is that it valuably supports and
services the historical trend of reducing costs, simplifying systems, and increasing
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.
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10. The nmethod as clainmed in claim®6 wherein: form ng

one of the trenches to expose the second | ayer and

form ng another of the trenches to expose the first

| ayer includes two separate masking steps. 11. An
[0115] Whilgthet imstentionchais tbeery deseribesbimmongination ®0h asspesifie bestmade, it is

dielectri.c direct n the bstrate:, an. i.sol at.j,Qn
to be fndrgiod i Fdcatianiies Alodietions: fid PP, i I gpperent to
those SMill&t 1h thB@rt i Alght b thetifBleB6ink| des@ipfion NARbEESLY it & intended to

t hat exposes the substrate; a trench spacer wthin the
embragg glhsueh alipmatwesnmegdifications) angt varieHony, wiigh fall avithinethelgcope of the
. t hat .incl C{.: ' e [ t.] .
inctudid e AN i RrachfRR @ 6 RrChisdln G gloWR il i ppcompanying

drawirfp¥ Sitcto hrSntetpreted th amillabtedtive hid woedigiiting §epse.subst r at e
i ncludes a <100>, <110> or <111> crystalline

ori entation.
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13. The system as claiﬁed in claim11l wherein: 30the
dielectric and isolation dielectric include silicon
di oxi de. 14. The systemas clained in claim1l

ei the trench spacer includes silicon nitride.
What i i§ Sla{nﬁﬁig b

Ssystemas clainmed in claim 11l wherein: the

epi t axAghteGhRWLRcdifkghidMePmptisingon. 516. The system as
clained in claim 11 wherein: the substrate i ncludes a

' proYidinglaghstraghd a second | ayer each with a different
C& §§1ﬁﬁélé Hllgle%'c%ﬂ%&w dMthe subdiratd;ne systemas claimed in

wher ei n: the trenches within the isolation
dd@lostmg arciselatgon diddeetiie Hisectly oo thedi¢lectae one of t he

%x{xﬁxn ch g’nc?lx h}{}&%@ the qg&zguonaélagctﬁg a}@ he> {i’i@ﬁ%&tﬁ@ttg expose the
er e tTenches exposin irst lTayer o
t he suhmtrm,e.
depositing a dielectric liner over the integrated circuit system;
processing the dielectric liner to form a trench spacer; and
depositing an epitaxial growth within the trench that includes a crystalline orientation that

is substantially identical to the substrate.

2. The method as claimed in claim 1 wherein:
providing the substrate includes providing the substrate with a <100>, <110> or <111>

crystalline orientation.

3. The method as claimed in claim 1 wherein:

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

4, The method as claimed in claim 1 wherein:

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

5. The method as claimed in claim 1 wherein:

depositing an epitaxial growth includes depositing silicon.

6. A method of manufacture of an integrated circuit system comprising:

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

depositing a dielectric directly on the substrate;

depositing an isolation dielectric directly on the dielectric;

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

forming another trench only 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 trenches;
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18. The systemas clained in claim 17 wherein: the
epitaxial growh within one of the trenches includes a
crystalline orientation that is substantially

identical to the second | ayer and the epitaxi al ﬂrowth
vileppsitng am ppstapial geTwih athin angplothe tisaehes é?‘é}thaa crystalline orientation

cryst %At'l@ﬁlb%mﬁ‘l?'%énﬁealtt@ﬁk firs laé/@p%l@m ially

i denti cal irst |ayer . The system as
cdeppsiting anrepithxiplrgra8thwnidhie pnether pbthe itesehes wyth e castpllingerientation

Seco”dth%t% S{bséa&%wq@eﬁl%il (PTHE Ecofil ¥ ﬁ%xa' | I ne

orienta emascalmedln claim 11

m(é[reh&/el &fub ase %m}la1gr§%gelhs optimzed for an

providing the substrate mcludmg the first layer and the second layer includes providing

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

8. The method as claimed in claim 6 wherein:
depositing the epitaxial growth within one of the trenches with a crystalline orientation
that is substantially identical to the first layer includes depositing the epitaxial

growth with a <100> or <110> crystalline orientation.

9. The method as claimed in claim 6 wherein:
depositing the epitaxial growth within another of the trenches 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 method as claimed in claim 6 wherein:
forming one of the trenches to expose the second layer and forming another of the

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

11. An integrated circuit system comprising:

a substrate;

a dielectric directly on the substrate;

an isolation dielectric directly on the dielectric;

a trench only 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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14.  The system as claimed in claim 11 wherein:

the trench spacer includes silicon nitride.

15.  The system as claimed in claim 11 wherein:

the epitaxial growth includes silicon.

16.  The system as claimed 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 trenches within the isolation dielectric and the dielectric includes one of the
trenches exposing a second layer of the substrate and another of the trenches

exposing a first layer of the substrate.

18.  The system as claimed in claim 17 wherein:

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