| NTEGRATED CI RCUI T SYSTEM W TH CARBON AND NON- CARBON
SILICON TECHNI CAL FI ELD The present invention rel ates
generally to integrated circuit system and nore
particularly to a systemfor integrated circuits with
carbon and non-carbon silicon. BACKGROUND ART An
integrated circuit sem conductor is a snall device
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Driven by the size reduction of integrated circuits, including reduction of the gate
length and gate oxide thickness, improvement in speed performance, density, and cost per
unit function of integrated circuits have continued over the past few decades. To enhance
transistor performance further, strain may be introduced in the transistor channel for
improving carrier mobilities. Therefore, strain-induced mobility enhancement is another way
to improve transistor performance in addition to device scaling. There are several existing

approaches of introducing strain in the transistor channel region. New materials are being
|



One of the nore prom sing energing sem conductors is

silicon-carbon (Si:C). Wile great advances have been
made in recent years, significant fundanent al
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developadetp rhesh fhedl: @F‘e‘¥ angdp foripgh PerfRrmanes daises gt smaﬂges éechnologles

j I
One ofRHR R BromiNidg Endtefid sedidolifhitpa i ARLARLabBTRICE (" o
0o rpuek edvancépdialverbees thée \iarnecerd ugdarss wigmfieant fundamental
tru ure of |I|c n-carbon, .relative to silicon

materials, prORIERS sgyarely Bjiges OpmgrisHgomoms brRfciaYBPm infertion of

wide HARAZH' BRBCSHhi&) Cbﬁee bE Qf?é |rh63¥ iAfrats@enP 63 tﬂ@s\é' Bfoblems is the high
structures. The rough surface stfucture

structuysh defectud ity indgtiednemba layers i lencdnelccardnundéam dreredmatructed.
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DISCLOSURE OF THE INVENTION

The present invention provides a substrate, applying a carbon-containing silicon
region over the substrate, applying a non-carbon-containing silicon region over the substrate,
and forming a silicon-carbon region, including the non-carbon-containing silicon region and

the carbon-containing silicon region.



those nentioned or obvious fromthe above. The aspects
W || becone apparent to those skilled in the art from
a reading of the follow ng detail ed description when

t aken vvith reference to the acconpanyi ng draw ngs.
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skilled g thetaglyfiamed tepdingial thgsfollpwing defaibid: deseriptione when taken with
referengé%otgé Q@d&i’n FE%I‘MIS %?nt I nventi on, FIG 3 1is a
CF 0SS- Sect Fonar=vi ew an integrat ed circuit system
in another alternative enbodinment of the present
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phase lbﬁﬁ@@bpdﬁwﬁ‘@t obiheprsentantastinet i ve enbodi ment of the
F netri.c v .
e O sl Y off 1, PR Pl i o Peemarive
embodmtmsefﬂthméntaﬁ@édﬁeﬁ alternative enbodi nent of the
present invention; and FIG, 7 is a flow chart of an
ehyiSa esTrecHonal \agw of an figtesinted Missit systery ip waother alternative
b [ systemin an enbodi ment of the
o Odf”mélggﬂ?‘g st b o Fon ChmRY NG OUT THE
FWENEI @i idométhe view lod vinnigtepesed icirtuio Bystdn MBrousbstrate-forming
ecific details are given to provide a thorough

phase if xeAIO IR dHarERoe FHATRTERE P PresBhBYERIon t wi [1 be
FREAY fNhn ifRlettid Q/lévp\‘)?%' ﬁiﬂe ¥d RicuiP @?&Q«%}h qua mgs{}%tformmg

these specific details. er to avol scurl
phase in [yet qopth@e mltematwm‘t@d;mem @ﬁﬂle\mesienkmwmhosy stem

ur at| on and cess.s are not di.scl oged . )
R P58 o8 3] o S Buskir e st G B ch Airgegprming
phase if er ;ABORE atétﬁawe&mﬂﬁmm@ﬁt G R PBehCinddifionNgfd to scal e
and, particularly, sonme of the dinensions are for the

E1GrT 1ya Bow shers of e intestaisd gircuit systimofr mansdadhyring the integrated
circuit %F&?[Qﬁ{ %ﬁgoddgnéﬂ%f b 5%%“ mveﬁlt?dd' tion, where

nents osed and descri bed
haV|ng sonme features |n common, for clarity and ease
of illustration, description, and conprehension
t her eof BESTIMOBE BEOR CARRYINGtQUE HBENVENGDONher wi | |
ordinarily be described with |ike reference nunerals.

% the€oll iRy dbtiphon mimerés pe@tc H@traﬁé Rrelgverl@b bRRAIASthBrough
understgtlld%rrl]ge Op%qdrlg ullfelntls)g }-Irc]newegg‘ml/te\nvtﬂll %gaapparent that the invention may be
practiced without these specific details. In order to avoid obscuring the present invention,
some well-known system configurations and process steps are not disclosed in detail.
Likewise, the drawings showing embodiments of the apparatus are semi-diagrammatic and
not to scale and, particularly, some of the dimensions are for the clarity of presentation and
are shown greatly exaggerated in the figures. In addition, 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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.pl ane or surface of the invention, regardless of its

orientation. The term"vertical" refers to a

direction perpendicular to the horizontal as just

defined. Terns, such as "on", "above", "bel ow

whattond,, 'topn,. "side" (as.in "sidewall"), "“higher", |

PG R HorighBas i Bereth 35 deffod s acane ngbilichl i ggmventional
plane dtistifadeeSNRE invieRtid) @oddpd bZ YT lorith@A6n. TH kR F0ortiedl” refers to a
. .refers to direct contact qnong the elenents. The term
directiony perperditar torshe)berzantal eisnjustndéfingds Teaposiuch as ‘Gin”, “above”,
« wat.er als, «pakb t. s . £Xposu.e., .devel . qpnent .. et chi.ng, .,
belows, ebg)r%qoﬁ'lgf _%ﬁd/ g;?(ﬂ_r E%'D\I}almdg?vat_lkr?e }H'ﬁﬁeérr’i QSWSI} > qpper 4 oW, and
“under?,eqtdi deigled Rvith @é’sﬁkdﬁ go ahél edfirdadplahd, UTid fcem Ref aefded® direct

nowto FIG 1, therein is shown a cross-sectional view
contactmaopg theelemeatSed circuit system 100 in a

tey: 1 eyl N a odi of - the . .
T e
exposute) cleuelopments efchingn elearibg nandegiromoldl 2f the elaté@fal A as required in
. epitaxial region of Sixd-x, an epitaxial |ayer, or
forming g dgsgribgd §trusiitéon - car bon- cont ai ni ng sil i con region _
KoforAe! Ry PRA- EARERID s thoR! 4 CAREAAR H3G & hd integrated
the siTicon-carbon region . The non-
circuit spatdn 100 on taasubstrage-$orhiieg phase gi an eirbddirent o€ thicoprasht yvention.

. Stoppin car bon..sour ge dur.in itaxy formation on , |
ho nZh PR AR SSER TGS S FBA L 00 200 7 o i
region 8¥ SHxAAEx, Sdnl @ifdxial la‘y?%o? ldh teﬁi)&}ﬁ(yg @xn%(g}ﬁceﬁﬁgﬁ—elé’rﬁﬁ%r@ysi fon region

silicon thickness, di vi dé the silicon-carbon

104 and gicetbaasontairghgsiliseiteegiond 06 Herns e stlacont dartslonregiondhd. The non-

[ tiplied. by one ndred percent. tSi./ ( tSIC + .
carbon bl SHicbH 3350 S0 0 o BFREE v, oD ot cfen souree during
cpitaxyeridnagen seshaas0g,0lcsid LHRcditiubhgate educed by

reducing the silicon thickness. Hydrogen chloride can

Jde javeragrisiean inithei aptaxy sanchsrilestsasehiyag siippn thickniessn t3ipdivided
., r ' i ti:-onak .silico -
by the SIEGcHBEn HELAEE M1 tlba (S LD GapsCR pguttipticd by one
hundregpeneilt. The resulting percentage decrease of stress
is provided by a silicon deposition thickness smaller
than the silicon deposition with the additional. It

By (hgien- Hi§eoNRsed phidal: ' circuit system
100 (vvi th tﬁz sili coﬁ- car %%{1]&0{;%%?%1&1%8% provi des
epitaxy growth at over twenty-two hundredths of a

ercent carbop., Further, it has. been_ discovered that
The peRRRSEq TesTar HOEIS BN b tepuied iy Tobiana fosiigon thickness, Hydrogen
chloridé ichh ®@nEcHuRed dufifg slidod Qﬁit&m\épgﬁéati%ﬁl th 3XhnAhE Wlta@! without
.. over_six hundred twenty-five degrees Cel sius.
additiomd f gligdnndenesifiono whid nmay hehreqeired ifer sdlestive sgrowth. The resulting

prcn 805 RNRD %0, B T B Sl S B e
silicon depteitionGyith theaddifibegdr ated 4
It has been discovered that the integrated circuit system 100 with the silicon-carbon
region 102 provides epitaxy growth at over twenty-two hundredths of a percent carbon.
Further, it has been discovered that the integrated circuit system 100 with the silicon-carbon
region 102 provides epitaxy growth at over six hundred twenty-five degrees Celsius.
Referring now to FIG. 2, therein is shown a cross-sectional view of an integrated

circuit system 200 in an alternative embodiment of the present invention. The integrated

4



circuit system 200, such as a netal oxide
sem conductor field effect transistor, includes a gate
206 over the silicon-carbon region 102, a source 208
connected by a source contact 212 an oxide 218, a
. ..drain_210 connected hy a drai ct 216, and t
cireuit gystaEn %‘i@l Sudfps 2 mﬁ%{j%%‘%ﬁemra% o8 i efest st gacﬁldes a gate
206 ovef &%%Ihcbﬁ-%&%bﬁtr%mﬂ\ﬂl oA 4 ffu&d iosC&Hm aeépgg r&a&&goﬁ% 212, an
provi des an axi al” region for oxi de
oxide ﬁénﬁd@md@dﬂapnmﬂc&dobsea fdegh cpnamszm, and the suimtatod®8. The metal

i scover.ed.that..t |nte ra Ci.tcuit system 20
oxide RSB EL A NAHSh T RPE A Hobe ISPl gty 102 provides an
epitaxialqion forPhe mbial @ﬁﬂ@kmﬁébﬁ&cﬁﬁ'ﬂe@é@é&?&ﬁ’ﬁsﬁt&el d effect
transi stor including stress in the source 208 and the

dir eisrbegn Giscqested thah theniotegrased-riguiBsystene 269 rmﬂsths lsdisnn-garbon

s-sectional view of, an t eqgr at ed i rcu system .
region R BRARER R st BPieZndBelalb Bl Reiconflc oty BB Fsistor
1nclud1hglb‘ted?;§irDtlhest}eeNEﬁﬁFtﬁéﬁfhanl(! cuit system 300, such as

a netal oxide sem conductor field effect transistor,

Rséaring 80y 19aF16. Boborsiels T1ewnsi (crasersectionplorieeefi on integrated

circuit é%‘?er% 306 Rluegl%g'le? Qﬁ%-ﬁ RS ‘t%%nge\{nt%f %1'93 (é?en‘t: Pnaftegt(fon %e integrated

X1 de connecte

circuit Sy3Rn@ 300, 3ddh asaneleihh@xldttl béi‘mbaﬁcﬁlcﬁcﬁ&cldréf&cﬂﬁ'hﬁmtormﬂcﬁﬁes a gate
sem conductor field effect transistor with the
306 over the sBiror-grI56R rraeR S RPUSFOY Tenngsted bps.atsgaercamntact 312, an

oxide 7 1%9 L Qaih B0 tcB&%gefgque ax %ﬁ c%ﬁf&l‘:?gf lﬁ&& e bldlrteSlok e‘tf’fle metal

transi stor. | scovere at the I nt egrate
oxide E(crmmlldtlctelyﬁbldmfﬂi&@ trangiftot lwathsiblei stilronearivanregioagi 0@nprbOides an

trai i t t al d
epitaniflafia i fs BF PRt Sl £ dfesf it ng
# RRSeeh RidcORr&PHaE %&Q&g@ﬁé’d th&idERidh 386 wifRehe slich8 carbon

~nowto FIG 4, therein is shown an’isonetric view o
region 362 prqvectﬁsat@@mxegm for theymetaho®ido semicanductor field effect transistor

. . form anot her alternative

mdudlé%‘g@ ﬁletﬁ? qrc?ﬁ%%}lﬁggg{am ention. The integrated
(R'leféiﬁhg n§\y8:b ENGAD0theRid WoBBwR i ksbrBeicGasH Of ahfi‘ﬁkle%ﬁted circnit
402 havi n top surface 404 with disruptions 40

system A8 ipa su ﬂ@ofﬁn@@g ¥ igres prqthariltemglivhemmbadiafentofthe present
mVGHtI?Ig ?Tn}]w]ﬁ ?P@ir&ﬁm e 980 ?ﬁdlﬁ&g%z&ﬁ&iﬁﬂ&ﬂ}&(sre%;o A(ﬁ‘ heil&rmg a

I con c on re
top surfage 4Oeawb:hrd1mqﬂioas A0BG T ridn@da[’bdnecgjntu’muﬂ@éllﬂam rd@gorf IANFEEFIG. 1
b gtopplng a carbon source rlqg epi taxy formation.
and therfzbart PARERIG SHiisoR regig dio AP(ffIﬁnél eavééhf‘oﬂ&w%@arb@n gsion 402.

The nohl&r rbonraﬁ{d?% gﬂi%ﬁlg %ﬁ% 194 Sah 'b‘é%gﬁ%c? 'Pg Ndipthe & tcallﬂg'g gource

been di scover i ntegrate ut-s
during \epitixyt foemsfién. cre siichocarboe gégpon 402 1heiuniesgomasgmﬁ1 ofhthe non-

bonaQn- car boE cont.ai bng silicon region 104 provides a
carbonycgipiagyng §3 COHJF@PHE fons 406 of the top surface 404.

Reh R el disoWrt PtHat gﬁe Ategtdi&d Sirdhi %s{%PrPW@O Wfth' 0 WR{chbh-Carbon

view of an integrated circuit system500 in
region 40bbaving end efithe ngn-sirhor-containgng silicirheegioal hOérptawdasea few of the

dlsruptxons %‘é 0 g to%fsurgce Ro£S ent

Referring now to FIG. 5, therein is shown an isometric view of an integrated circuit
system 500 in a substrate-forming phase in yet another alternative embodiment of the present
invention. The integrated circuit system 500 includes a silicon-carbon region 502 having a

top surface 504. The non-carbon-containing silicon region 104 of FIG. 1 and the carbon-
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invention. The integrated circuit system 500 i ncl udes
a silicon-carbon region 502 having a top surface 504.
The non-carbon-containing silicon region 104 of FIG 1
and the carbon- 5 containing silicon region 106 of
. FIG_ .1 formthe silicon-carbon region 502. The
containpg filiconggsion d 8 04 HE nh fam the siliceayadan regior 442 pEhe non-carbon-

o P00 0 5 REHET SR8 ST o e
formatiofi. Theesilicon-cabdoregionitd inchdesivwd 60the nodgiagonlébhtaihibg silicon

) Qgg been di scovered that the integrated circuit system
region with the silicon-carbon region 502 having two of

fthhﬁls ek QREORRsE Mt aie%gé%rag L] LieQf %ré@hp@o}%th%e\éms&.carbon

the top surface 504 w nmost none o
region @03 hapingoms 40 theofortagbortcorRaihierer silcpm megidro 164 @rovades the top

t ' [ h . tri [ f i nt t ed
surtace S8 S {amEy3aR 6 SR Rwad0s PEERE For m ng phase | n
Refer@iOhHRto MEEH NBbIHLiRBRA MEM m&tic V8w BE ﬁﬁ‘?ﬁﬂe%rated circuit

invention. The integrated circuit system 600 i nclUdes

system 0@ in # sehsireigrooning phiussrina@Parkmdlar aljermati veoopmsedimanteo fahed present

. . The,non: car. bon- cont aj ni silicon region.104 of F 1.

inventiof TR BRI Rl P MR G PR BT Bign kv a

top surfact ®0#) The ndhlchRA-coatalife kRiBbO ReAO2 104 ¢ FIGN-1CAHIAMR carbon-
contai ning silicon region 104 can be forned

b
containgygaplitongesgion 4P oh Fieut armuiheisHigonshtban yegion 6ﬂétﬂmnon-carbon-

- Ihe .81 1] - C j Lncludes _four_ of the. .
consinf b AR 00 RSB O0F ADGHSE el A o
formatioh.STieveliamh-¢diledn telgion fileigeiatiedfont 6E thetnonycitten-Ehiing Rilicon

. the silicon-carbon region 602 having four of the
region Hifn- car bon- cont ai ning silicon region 104 provides the
: i
5 P 5 O 1 s RO, GG Ao
region 602 davingt fogr af ¢t oon-carbon-systuiming? cdoregioni04d geswidésnthe top

t i.ptegrated circult syst 1 I n an enbodi nent of
surtace 1 Wittt oe 6o aisrustiens 30y 806l Joo i nel udes

RERYHiSY RBwatoSHIGL 73k & ABwaCHIHOGK ar QRicpRRR ¥irl@t &ystem 700 for

carbon-containing silicon region over the substrate

manufaciyring Bho titegr@ad cappt yystam 400 dm ae smbodimpoh pAthsi prgsent invention.

i reqgion .qver the substrate 4.n.a hl.ock 706; and. .
The sy b PR ol b PR AEs WERREET bR AP Bpmfy S fecerbn- Shning
silicon A&plore @v&0the GAB4tAIA NG HWodk TON dppHimgNa HoH-dalfon-containing silicon
. carbon-containing silicon region in a block 708. In
region gyes Ahe pubgtaigiin a tlogkeT0f; @nd dofripg acHicentdaonregignaingliding the
' it- g [ odi . the prese
D SHh g O o 80 oA Al o 7.
hulpsdatert detdira indthet & dibridates thet fategrtbds.cirbhit Zsystem 100, in an
.Deposj ting a carbagn-containing silicon region for an
embodlg};p{ gprqs%g;élpvegﬂoq,ﬁ%performed as follows:

1. Providing a substrate for integrated circuits. (FIG. 1)

2. Depositing a carbon-containing silicon region for an epitaxial layer on the
substrate. (FIG. 1)

3. Depositing a non-carbon-containing silicon region for the epitaxial layer on

the substrate. (FIG. 1)



substrate. (FIG 1) 3. Depositing a

non- car bon-containing silicon region for the epitaxial

| ayer on the substrate. (FIG 1) 6 4. Fornming a

silicon-carbon region, including the

non- car bon-containing silicon region and the L

carboRoEBREH FliFRy-SAPencEngione ficdwling the memearbo-eentaipinggilicon

di sr upééi&psand( L ca onl-%onlaaqﬁingggirl‘icgﬁ SEOR St %Bstmﬁatlly no

present” I nvention thus has nufferous aspects. An aspec

i s thdisraghienprBE&r) i nventi on provides a

i,l i con-carbon substrate. The  silicon-carbon

i&lﬁgﬁm SQOYRTed G SRRRIESSTE Py gRtiqmhuh AR TIMET PSP ov e

AV &R bk RO esentAﬂ%Hﬁ&h 32088Ls hSsifi@Alcalfif substrate. The

present i1 nvention provides thin epitaxial |ayers
silicongarbho sebstratebman intfddece sthdse onclzandes and inpebvadeviceyEriodasnce.

regi,ons of  epi.t that do not contain carbon..  The .
CSPUBR st hhed He Brvom BUAVROURUEST ApBrrtiat fRvers without
carbon €Phd Al¥orRBHbERBulsBNESnéINAE RBRNS BY Bitax¥l thAUY n&aRREh carbon.
to many layers. It has been di scovered that the
The cadhos shpisaidvariation cen proyisspergs ef thauapitate and caphngan fowf one layer
h -Og_ptiotrgé%,.l The surface of the epitaxial region does
0

Wlthou{nc contat &QHificant epitaxial disruptions or

$4 191 Hees @cotetsd Eizs tIef dieflobcixitalcn@e SapRbIseNSurfRE lfb&%'h@ﬂing of
in an epitaxial surface that is substantially snmooth.
the epitgxyn gkhea pusdadseeh th gpibardtletraidnadoesh @oticertiains gignificant epitaxial

s Ul BB PRS0, €y, D5 i i

that is subrthetidllysingoitli.i cantly i nproves the perfornmance and
integrity of the epjtaxy. The epitaxial surface can be
s dlsnioean ipoairoohe B discioss fragfiee Alosr e sateReontent in
the forM@tioRBPURE bpitixp QYREY The nidhdt ' iehl
° al Il(c))vvs #likgh%r terrpjgerrratures uf?‘%gn@ggﬁhg?g%ﬁ%%#g{:%ﬁﬁves the
perforngquice ard ategrity enf. thd hgitdxiygbe epiapidrsatfacesanpbowitdmantially smooth
.. g higher growh rates during epitaxial formation. The
Wlththgh g&?ag'i’o%‘fﬂnfeé@e can be substantially snooth at

YR RRItRErHiRB VAR Y Bat thi Wiso1ReH GeLcke Blldwd hisRerd8AHESRres during
Yet anot her diScovery is that the disclosed structure

formatign o itlfeepitaniab ipyer. Thethighst tempyeratites pravpie bighercgmwih rates during

.. _.Qrovi a I st ent i taxial .| er, I ncl udi
o BB TR TP ALk Al prerstares s

six hundpddttensitycfave degrdeor med wi th hi gh carbon content and
hiﬁgh t enper atures _ havi ng high grow h rates. Yet )
Jeb anther flisconery iy that therhisclasee siypeferepsevidestiptgerity of epitaxy. The

epitaxypfieﬂlva%%ﬁiei thgﬂgiﬂéﬁtoé'bitgfdaf i'l‘aeyer including thickness and smoothness. The
thick and smooth epitaxy can be formed with high carbon content and high temperatures
having high growth rates.

Yet another discovery is that the disclosed structure provides integration of the
epitaxy. The substantially smooth and consistent layer allows substantially uniform
integration‘of the epitaxial layer with the substrate and adjacent materials. The integrated
circuits are formed with substantially consistent dimensions and performance.

Yet another discovery is that the disclosed structure strain in the epitaxial layer. The

strain in the epitaxial layer induces stress in the source and drain regions. The stress in the



epi taxy. The substantially snmooth and consistent |ayer
al l ows substantially uniform integration of the
epitaxial layer with the substrate and adj acent
materials. The integrated circuits are forned mﬁth

sw?gtantiall conS|st nt dln%ﬂﬁlons ang gerfor ce. ...
source A0 e kgl By GePyGraaye! the learalen GueH: WeRgmeebility of
carrierSnthé Ehdnfelt he epitaxial layer. The strain in the

itaxial |ayer induces stress in the source and drain
\&g iappdier Fiseoery és that the HiscloFeds siatwre gmolvidesafumabiligi of $p1taxy
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the epi@ROfbRfatidns CeNphYoh®nt fadvell RS titH GenBLthdSdxté (8 non-carbon-
provides tunability of epitaxy process selectivity.

contaimigesiieqn; @arkecantsolled: egi on al | ows control over carbon

?3% ta%h{herg gﬁ\?\gﬁ& ng t}tle}&' I}Se glgslgf{os?%// Q’ﬁc%un%;ff gcg%mpgfgﬁﬁ)é with volume

manufaeaningaThe Ron@eInd &k l&laﬂb@n&ﬂohleﬁpﬁls Gan Bepamityall efent ¥Etthe non-
anot her di scovery is that the disclosed structure is

carbonrcgpignisilicon mpyidey spofmel OYﬁn]@gbc‘{Q!Hm‘h grodustion gieriptipns. The
method%‘éﬁ& a 12'&5%95‘ a%%o%‘inp%ﬁbﬁ1 %p(;cfu&\for?nd extent of
car bon-contal ni ng si provi des contro
d‘\hese mdyhtheo Ivulmeblp ragpkeotsd bH mevms@t limretion RenseqBémMGdfurther the

d a ﬁratus Iso atible with vol une
Stateo%ﬁ trobnqloRy tomidesst RACHIREL val uabl e aspects of the
r
PRS0kl RATUAORRRTAHET Ay AL 1 AL on

carbon hsilicdye emctbidd covde pgirdtisatoft the preber mventioni fionish Sysdreamt and
carbon sili met hod, and

| b d
heretoffis, GRG0 gl YnaVlabiec ReIo oo PRIy ARG HuRclsgeL angects. The

resultirNfrocBREL LAl Qfoﬁﬁgﬂﬁfi@ﬂm aRNSraiRARRhAD | BstSGtddtil & nﬁncompllcated
capabilities, functi onal aspects The resulting

highly gersatle.cnd cifvetivontn Be nraphem«rgtedrber adaptiriggrofor teelmwlogies, and are
thus regcﬁlgftsuftéé ?o(f H‘i’cqe t%ﬂ& gcn@lolmqga}l 'g';a %glhl y versatile, and

can t| ng known

Wmmb@meﬁﬁon aﬁ)ﬁb@heiesdrhjéd ifi edslihdtiof Writted speRific best mode, it is
efficient and econom_ cal manufacturing. Wile the

to be yndersinod et many slipmaiesr frwédianO% i veriptémsyivith ba apparent to
those sk ﬁg Irl{rl1 g{fc? %{Z zﬁ 1{%98? ?Hga fbr%ﬁoﬁlg ﬁ?lﬁ ;%Itség)g(gngﬂgaﬁt 1g§ﬁ]t¥nded to
embraca[aﬁaménaltdimtwtehmﬂmhﬁkatiohgchnd Waﬁditﬁ)m,r\t/hﬂchl fall whhinahe §doe of the

. f qr.eqoi description. Accaordingly, it is intended to
includedpie Alf matigen hibheriofrg s g%ﬁ% RERSTTF PE SR 4D thy gecompanying
WG t he
B A A R BRefe, %t o1 1
herein or shown in the acconpanying drawi ngs are to

be interpreted in an illustrative and non-limting
sense. 8



CLAIMS What is clainmed is: 1. An integrated circuit
system conprising: providing a substrate; applying a
carbon-containing silicon region over the substrate;
appl yi ng a non-carbon-containing silicon region over
the substrate; and formng a silicon-carbon region,
i ncl udi ng the non-car borf-edRda; ni ng silicon region
.and the carbon-containing silicon region. 2. The
What ig glaireqd igs claimed in claim 1 wherein formng the
silicon-carbon region includes formng the
ron- caabwtegraied cirevitystsinl doopmisirggi on in thin | ayers.
3. The sys]g mas clainmed in claim21l wherein applying
tHREVIEREBHP B ai ning silicon region includes
applyi g Wcarb@i-td it AR HICER rédiéh sve MPRdspaLr ce. 4. The
systemas clainmed in claim1 wherein applying the
rppLydner Hem-easbembontaigingsilicos eegieregyearhe subbatesand

ing.a. carbon source. .5,. The system as cl.ained.in .
ARk R RadierRoy R, Togind P YELEPyB o afingstiddh rogion
i ncl udas tapgklooehnfaifihg gitikok Fdgidr. de to cl ean the
silicon-carbon region. 6. An integrated circuit system
QONPI I THoNGstemPasOM hithddtin 108 Wikdn Fnihd R AR arbon region
circuits; "depositing a carbon-containing silicon
includesdiginping ther nosrcaghyine eotitaihing aijison oapiethia thwsyarat e;
depositing a non-carbon-containing silicon region for
t3he epihicasyisiin haykrimed it fedaims Ubgliareih eappiyinlz tlor cdrbgn-aontaining
1 siLiconhgarbo re iﬂn, includhfg tge
SIICON TRAOR HICHISfS TRINY'AS AiSHIFO) FPHIEOHT SERTB ST t he
car bon-containing silicon region with substantially no
& sr upkhiesustemzas clhiymed yselaw i vheren aaelying the aemrr@bon-containing
1 i ] L - carbon region includes
Sﬂlcon?%g{)nﬁkﬂg&h{d%eg%ﬁﬁfl%g%?%glrl g(glﬁg?'egi on substantially
ntigyous.. 8. The system.as, cl,ained in cl.ai m.6 .
or e M Sotel s REE R EUAC L S BT Sergfiog o8 flifhpetegoon region
includdsaipplyitg; Hyldeogenlchlipide ¢acleantheeficon-cafboh rexed. t went y-two
hundredt hs of a percent carbon. 9. The system as
. ai Meth infegpdtad Bir&itISicRl dntRRARE i ng the _
carbon-containing silicon region includes applying
quevidingarsubsitate oo mntegrated circuits;

depositing a carbon-containing silicon region for an epitaxial layer on the substrate;

depositing a non-carbon-containing silicon region for the epitaxial layer on the
substrate; and
forming a silicon-carbon region, including the non-carbon-containing silicon region

and the carbon-containing silicon region with substantially no disruptions.

7. The system as claimed in claim 6 wherein forming the silicon-carbon region

includes forming the silicon-carbon region substantially contiguous.

8. The system as claimed in claim 6 wherein forming the silicon-carbon region
includes forming the silicon-carbon region with over twenty-two hundredths of a percent

carbon.

9. The system as claimed in claim 6 wherein depositing the carbon-containing

silicon region includes applying carbon and silicon.

9



10. The systemas clainmed in claim®6 wherein formng
the silicon-carbon region includes applying an
epitaxial film 11. An integrated circuit system
conprising: a substrate; a carbon-containing silicon

i op, over, the bstr.ate; a ngn-carbon-contajinin
1P cdhe sepB s ame i climd pheisin sging the silicon-crbon region

include$ bppl B 2R RpABAaI MeH. 0N, 1 ncl uding the

non- carbon-containing silicon region and the

rbon-.G I 0 I obd L.on. 12. The system as
gr'ai neﬁéﬁ?%%t%q (?ng:ﬁt s&#}t@?&oﬁﬁ:ﬁg@ﬁy I i con-carbon region
asobsidess t he non- carbon-containing silicon region in
thé% | ayers. 13,, The systemas clainmed in claim1l
fves BNFORFIIRETHEM EIoNAVET the Sebstaieon  r egi on incl udes
§'nbh%%oﬁ—%@nﬁﬁﬁggﬁiic&f"lggimeov%yﬁ{e%ﬁ%&"ﬁﬁte‘f }ﬁd med in claim

11 wherein the non-carbon-containing sriicon region
arstlicodewrmnbegant imliding thecambanborkbontdihimgsylédornmegion and the
clainmed,in cltaj m 11 .wherein the silicon-carbon region
is  sGHRPIGPRAIMNE $liconTeg9B. The system as clained in
i&ai "111111 wherein; . the substrate is for integrated
#r cuithe syierm ag slaipd sorini bl Messin theiliqoagtioniregip includes
‘the non@rtRRL dddifhe B rfod AGni ate; the
enonnon_ car bor11- c%rsn al nf%béﬁ%ﬁ@g%%%gl onis for the
EIQ: |t 22%?1253%%%1(;5% ggsl.lil%lgf ii% éé?zﬁt re? Sﬂ‘g%}rq thvta rE‘s.rbon-coni.'aining silicon

region iohrd edibar dndagionl ng silicon region and the
carbon-containing silicon region with substantially no

qisr uph @ﬂﬁem 1¢ clalied sy sth@im aswifeheddh ARGndrDeatbddl-®nddining silicon
. Wherein the silicon-carbon region is substantially
region inghdpyyivbetgntially nopaebany st em as claimed in claim 16
wherein the silicon-carbon region includes the
$5. i c@he cystioon as exdimed vint ¢laiovedl tvheretny thorsilibomdarboit sgion is
b tan@f a percent carbon. 19. The systemas clained in
substanfiplly §i°4% \wher ei n t he carbon-contai ning silicon region
i, ncl ug,ﬁs carbon and silicon. 20. The system as cl ai ned
i ¢l Ahesvsemhae Flamed inelam) §lowkereiar bon regi on i ncl udes

R SBitAXisghr ifnitég?&te&-grcuits;

the carbon-containing silicon region is for an epitaxial layer on the substrate;

the non-carbon-containing silicon region is for the epitaxial layer on the substrate; and
the silicon-carbon region includes the non-carbon-containing silicon region and the

carbon-containing silicon region with substantially no disruptions.

17.  The system as claimed in claim 16 wherein the silicon-carbon region is

substantially contiguous.

18.  The system as claimed in claim 16 wherein the silicon-carbon region includes

the silicon-carbon region with over twenty-two hundredths of a percent carbon.

19.  The system as claimed in claim 16 wherein the carbon-containing silicon

region includes carbon and silicon.

20.  The system as claimed in claim 16 wherein the silicon-carbon region includes

an epitaxial film.
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