SEM CONDUCTOR SYSTEM USI NG GERVANI UM CONDENSATI ON CROSS- REFERENCE RELATED

APPLI CATI ONS The present application contains subject matter rel ated
to a co-pending U. S. Patent Application Serial Number 11/016, 023, now U. S
Patent No. 7,238,581. TECHN CAL FI ELD nvention rel ates

generally to sem conductor manufacturing, and nore particularly to a
sem conduct or system usi ng ger mani um condensati on. BACKGROUND ART
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BACKGROUND ART

Electronic products are used in almost every aspect of life, and the heart of these
electronic products is the semiconductor, or integrated circuit. Semiconductor devices are
used in everything from airplanes and televisions to wristwatches.

Semiconductor devices are made in and on wafers by extremely complex systems that
require the coordination of hundreds or even thousands of precisely controlled processes to
produce a finished semiconductor wafer. Each finished semiconductor wafer has hundreds to
tens of thousands of semiconductor dies, each worth as much as hundreds or thousands of
dollars.

Semiconductor dies are made up of hundreds to billions of individual components.
One common component is the transistor. The most common and important semiconductor
technology presently used is silicon-based, and the most preferred silicon-based
semiconductor technology is a Complementary Metal Oxide Semiconductor (CMOS)
technology.

The principal elements of CMOS technology generally consist of a silicon substrate
having trench isolation regions surrounding n-channel or p-channel transistor areas. The
transistor areas contain polysilicon gates on a silicon oxide dielectric, or gate oxides, over the
silicon substrate. The silicon substrate adjacently opposite the polysilicon gate is doped to

become conductive. The doped regions of the silicon substrate are referred to as “shallow



source/drain regions,"” or "source/drain extension rewhich are separated by
a channel region in the substrate beneath the polysilicon gate. An oxide or
nitride spacer, referred to as a "sidewall spacer,"” on the sides of the
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heavi |y doped regions of the shallow source/drain. regions, [ch are called
"deep squ,ezﬁerw&w%g 05 ngOUrcefaNsHAeSIR r&ﬁ@naegfgwécﬁ&? éw%"ﬁ] |ay aégﬁfeﬂ?i are

col l ect ikl €CH o0 e
Crane sichhn U Eh{Ae benifh SOYEARIIER eMe] 0] GAe or nitride SRR LT o,
t he spacésidewalll spher,3idn densidetosf tlat polyJidicpn @atedallee depdstmin eoaddgemsl f or

the transistor, openings are etched in e dielectric.layer.to the

pol ysi | 1905 Bafosmamgre el dloped ereions qftetgﬁ 6ﬂ%1.°“Tﬁ%“r_8?{€Wf1{&‘§“§}se_W?}°|h! Bl with
metal tQit@r feBp CSIubdAdthinC PGS THR SRARIEIRdL Deep RbGEEBERS ChioaYi s, the
contacts are connected to additional levels of wring in additional |evels
of di el @dlecticlynetferdddto as sourhe/dwin sigdmsof the dielectric naterial. I n

operati on, i nput signal .to the te contact to.the pol.ysilicon gate
control ot het paieeThf Bausiti o i @R6C 1Eh SRboGd B P P TERERAS  ough
one souheedpdédi And &l AMlidonr Qidhatehe TehgaRRIe électtiba eddits FOU ERe fraisidtor,
region and to the other source/drain contact. Met al oxi de i

semi corrhgoings afe ei¢heddn thecdieleetaindayst tr the POSEHTPN gatgiané sheaouragairainkegions- and

W del y 'l"l%eeg énih tsha? %Illl%ﬁt“rfi Meral 1 %‘1% re}/e'ctri-ghfec Cn%c&é.“l’o%%@.,#l%tg Xheofnt M%FET
device 1S an T HPort an paraneter because of res*Girelt™ uence e

drive ciifcuR)t thandnstst el qginp&ed a6 dd@nall levels astdatrthgMeSkEdtibet Hewdllogy, t he
channel _| engt h and ?at e dielectric thickness are reduced to inprove current

drive aHeleeticmaierial I keronisidaridhe dislgstricrmateddluci ng the gate dielectric

t hi ck ] i f % |

norease i n DA BRFRIGELT Sl 168 RO YR PR B IE BoRpL LR gRERARNORM, )
MOSFETsfloworofpéledisic @urtent ifedn Sinei sommecgdram chretactethroved)i ome wodes/doonpegssi ve
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One existing strained channel silicon semiconductor includes strained silicon (Si) on a

relaxed Silicon/Germanium (SiGe) substrate to obtain the stresses needed. However, these
devices have the disadvantages of self-heating and a tight thermal budget window. A higher
strain also is required for pFET transistors to obtain enhanced hole mobility.

One proposed solution involves etching a recess in the area of the source/drain regions
and depositing SiGe or silicon/germanium/carbon (SiGeC) in the recess to strain the channel
of the transistor. This method involves an additional etching step that adds to the cost of

manufacturing the devices.



Despite the high channel electron nobilities reported for heterostructures,
the use of thick SiCk buffer |ayers has several noticeabl e di sadvant ages
associated therewith. Thick SiGe buffer layers are not typically easy to
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after peolfemmmngnewm&m% lz}yieoue%@I lsml@erzthmsed tevsergion BPEOHf FIG 3 after

epi taxi al gré)%tpon%fto Qhese problel¥1s have been long sought but prior developments have not
taught or suggested any solutions and, thus, solutions to these problems have long eluded

those skilled in the art.

DISCLOSURE OF THE INVENTION

The present invention provides a semiconductor method including providing a silicon
semiconductor substrate. A gate and a plurality of source/drain regions are formed on the
silicon semiconductor substrate to form at least one pFET. A silicon-germanium layer is
formed over the plurality of source/drain regions. The germanium is condensed from the
silicon-germanium layer to form a plurality of source/drains in the plurality of source/drain
regions by forming an oxide layer over the silicon-germanium layer. An interlevel dielectric
layer is formed over the gate and the source/drain regions. A plurality of contacts is formed

in the interlevel dielectric layer to the gate and the plurality of source/drain regions.
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FIG 5 is the structure of FIG 4 after formation of a Ge-rich layer; FIG
6 is the structure of FIG 5 showing diffusion of the Ge-rich |ayer;
FIG 6A is the structure of FIG 6 in which the Ge fromthe Ge-rich | ayer
shown in FIG 5 has reached an insul ator, extending the source/drai ns
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THE | NVENTI ON In th | owm ng descriptio numer ous specific details
are gi vdrom ¢ pgadingdef she lf@iiamgg detalled sdesadptnan ofhen Hekémwetht raferenddoveviar , i t
w il be a(parent td?at the invention nmay be practiced wthout these specific
details. $ﬁn}3ﬁn€@g OVENSi d obscuri ng the present invention, sone well-known
circuits, systemconfigurations, and process steps are not disclosed in
detail. The draw ngs shovvi ng enbodi nents of the device are

seni -di agranmati ¢ and nBRIEP DESTURIPEIMON GRTHEDRAWINGSOome of the
di rensions are for the clarity of presentation and are shown greatly
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drawing FIGs, to relate to the same el enents. term "hori
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surface of t S te its ori ion, The term
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devel opnment, cl eani n and/ or renoval of the nateri al phot or esi st as

required in f¥em ﬁgf?%lstﬂé‘é@? PHEHG st #figstepitaxial growth of a SlGe layer;
FIG. 5 is the structure of FIG. 4 after formation of a Ge-rich layer;

FIG. 6 is the structure of FIG. 5 showing diffusion of the Ge-rich layer;

FIG. 6A is the structure of FIG. 6 in which the Ge from the Ge-rich layer shown in
FIG 5 has reached an insulator, extending the source/drains thereto;

FIG. 7 is the structure of FIG. 6 after formation of a number of contacts in a dielectric
layer; and

FIG. 8 is a flow chart of a system in accordance with the present invention.

BEST MODE FOR CARRYING OUT THE INVENTION

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.

The drawings showing embodiments of the device 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 FIGs. Also, the same numbers will be used in all the
drawing FIGs. to relate to the same elements.

The term “horizontal” as used herein is defined as a plane parallel to the conventional
plane or surface of the substrate, regardless of its orientation. The term “vertical” refers to a

direction perpendicular to the horizontal as just defined. Terms, such as “on”, "above",



Referring nowto FIG 1, therein is shown a cross sectional EL sem conduct or
device 100 at an internedi ate stage of manufacture in accordance with an
enbodi ment of the present invention. The sem conductor device 100 i ncl udes
a silicon sem conductor substrate 102, such as a Silicon-On-insulator (S01)
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Si Ge | ayer 400 over the source/drain regions 206 of the NIT 122. The

phot oresi st layer 302 shown in FIG 3 is stripped to expose the oxide | ayer
300 over the nFET 120. The source/drain regions 206 of the pFET 122 are

cl eaned. The Si Ge layer 400 is epitaxially grown over the source/drain

regi ons 6 aof e pFET 122. The epitaxial growh is performed by chem cal
vapor déﬁgg?tf‘f’ c}hgcﬁagrf’(?r‘ﬁ’&ﬁ? él?orsé%fmp%laﬁ aé{ﬁwg patarial, s9ely as by dopingzasijpon
growt h i do:08é {SIOTRRYAYflBREA by NRE Wi 8 GRlcod HRRHe YR afdrO Sg@s
Referring nqwttgm% & 5, thergi nis slh%wn the struct rggo?}t'élgl %gglﬁa fer

oxi dat i dayesfis idaposBedion thaysecondioMmselntng ldayer, flaGernéds and provessad oxifoken hagats 500

and a CGe-rich. ayer 502 over the sourcel/drajn regions.206 of the pEET 122.
The Si G&'1°8ye he4é%e§]ﬂ Sipﬁo‘ff‘ﬁ% ? -ogmstﬁgjgg E{ﬁ‘ 8%6 ?‘H‘rgyt?‘ﬁrse&%{‘]i_ BRaues on
pr ocess,lajey PihealdlpsilddonAal&rarenahl (e rRates hriansdaife 1adsr. [ PRe Shifceskayer
400 shown in FIG 4 oxidizes, germanium (Cie) atons are’'rejected by the

second drtie ¢lathesegod inpulatingn foowe the pap disleciris/ Witathat actgpoaharDBagk t he
pFET 12%‘,@&6%5{?\/161;1 toward the source/drain regions 206 of the pFET 122 to
formthe -rich lTayer 502. It will be appreciated by those skilled in the

art that thi Refereigaswad MGSP] defeiifisaRdhathe SALRRS I0IFIGE! HRE fhmit@iatde
Si Ge | ayer 400 may i nclude _a germani um condensati on process % oxi dati on of
A%

the Si GAUmREEef %%Yall SPaC‘FQé?@Q?Th@ sidewalt epacers;208 are foaned hy providinga layeeof
truct , oW i i -rich. | 502 ..sh in FIG
5" pe 18 IBSude micBAOMA Beddl ol a8 e S Y L gREaRTRMBT T

t he soumspadedy2ion AegdioonsinZA6. 2f the RrlephETpdcezs 200 dodipise auiiteidt dpaien 205U
therein. The, di ffuzbgn of (lje into the source/drain regions 206 of the

| VET 1280 0g¥lg)spacer Oﬁ%ﬁbﬁg Bude wage2irn Toe siderri gpacers e endisremedefison
600 of Tsfh%lepﬁgﬁat material,Tslﬁ@h Bfﬁﬂlo&i({%_gorsgmtﬁ&)@d Cﬁlﬂﬁbe?yo?tsgﬁ}cy?ipaih ?7%'ons

characterized by the absence of a silicon seed [ayer on the source/drain
r egi ons 200 éhusfis farmed REThelRfacAdfithei stlivah|sgmidondugensubsinata d 02r Thy sitmiberl &0 i s

characterized by the ence of ger iumin the squrce/drain _regi ons 206
of the. nowES et 08 T o TS PE B Wik SoeS GRTeHoane % i S5 Co

i nter-diffpgfepind REQ tbNEIG WIEGEHY Rl dhown the StréB@rObr FIE. PRRL: #)gﬁ'oﬁﬁﬁ be
control |l ed dependi ng upon the original thickness of the Si Ge Fayer 4%0

shown i maskiag proceshéo niisk ki sEEDT120heAsidxidsohyeed snidnntd oveuthst sidevenl1102,

and the ratl f Ldation proc . Referri now to EIG 6A,
ther ei n ot LeERE B aFEF 130 phHormie B BKEE Tiyer grsrdh Pl fegtictu shown

i nt er - dirf FUG] DN Altdr@ativBE), 38Kk GO0 dadialko’ BIFSRRd APnididd e IxEde hoer H@5is
extended until the Ge fromthe Ge-rich layer 502 shown in FIG 5 has reached

t he i nsGPwrest witha photeresisi layert08. serrheteresistrisysG92titharaskasi ansl metdssed to
Referri T rekpri wn the structure of ElG. 6A after
for mat | gﬁc%@f@}{\%ﬁ%}jﬁbﬁﬂowh%%ﬁ gﬂgPT 1%0?‘918%1}‘15 pas ed. The aoﬁ‘é(% 19665.30$H§3r683?|v8(i’

SlIna electric

| ayer 36@thadytahectedhle triypeer the Sogbednin regfons206 Af e FEd! X2t i vel y renoved,
such as by etl;chi ng, for exanple, using a dilute hﬁdro luoric acid (HO The
oxi de | ayeReisomg oW ke d; therrimissshopy the struchie ohELG,d #fteriepierialapowthof
hydr of | yaey¢ ' ) thE! - e Zﬂf - 0.
Subsequant |y Ban 108 SEE <GATeARn MU SERTET 200, B MBS,y
be used3®d shenwe FaGy 3|iasaippetiad dxpsseQhecmdide iyegBe@iveer theaFEDOR0. 650

At or nat e et AP of MEuT SoEaEan e s B 5555 Bavgy 06y cpiigpialy
havi ng groGe GRPHRNoulle/@hi8atEbnd NG00 ARE YFEFSAThOSS 1A e®drmicdde

silicon sem conductor substrate 102. Ac?or di ngly, télae soﬁce 3r gl n regi ons
206 of bneheymEal viapor depwsitivniyg tnaoltduddr] beamnepiteked Preférablycthe apitmgalsgreptti 8 not

eS8 o] STl S B BBy B 0B, 2P Ol ot 116 shour
Referring now to FIG. 5, therein is shown the structure of FIG. 4 after oxidation of the
SiGe layer 400 shown in FIG. 4 to form an oxide layer 500 and a Ge-rich layer 502 over the
source/drain regions 206 of the pFET 122. The SiGe layer 400 shown in FIG. 4 is subjected
to a dry or wet oxidation process, typically at a temperature greater than 850°C. As the SiGe



Accordingly, the source/drain regions 206 are substantially unetched. The
cap dielectric 116 on the gate 114 of the nFET 120 and the OFT 122 shown in
FIG 1 also needs to be renpoved using an etching process. The structures of
the MEET 120 and the pFET 122 that will serve as |ocations for t he contacts
may have a silicide fornmed over themin a conventional manne The
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conprising: providing a substrate;
shown in FIG. 6A are selectively removed, such as by etching, for example, using a dilute
hydrofluoric acid (HF). The oxide layer 300 is removed, such as by etching the oxide layer
300. A hydrofluoric acid (HF) clean may be used to remove the oxide layer 300.
Subsequently, an etchant comprising hydrogen peroxide H,O, (e.g. 31%) may be used to
remove any layer that has Ge content greater than about 65% across the surface of the silicon
semiconductor substrate 102. Alternatively, hot water at about 90°C can be used to remove

any layer having a Ge content of greater than about 65% across the surface of the silicon

semiconductor substrate 102. Accordingly, the source/drain regions 206 of the pFET 122 are



formng a gate and a plurality of source/drain regions on the substrate to
format | east one pFET;, formng a silicon-germanium | ayer over the
plurality of sowcc/drain regions; condensing the gernmaniumfromthe
silicon-germanium | ayer to forma plurality of source/drains in the
plurality of source/drain regions by form ng an _oxide |ayer over the

si | i consuysiepddlyietdgdr ThignelCaning sted IS ey requised dhthees e Gafsmaiaing gnfiPRisi on
into th cel i i | t i . inhi con- geni ani um
| ayer o by BBt 6 S AT M b B B S RARLRG bl PO Pethod 8
cl ai med in cAaomdihgheheisourckdedin nggongdl0s aredswbspintinldy iungtchéd. s oTilie eaplr ai n
regions_on the substrate to faorm.at | east t{qggF%ﬂlf/ EL' also forns at | east

one nFefclegtig il pionry setempt 0§ et habdd ang toy EF25PPBR 1 BIY-draliheeds

S| oMLY S Bl b sCanES ke o gre i gl T 152 T
ger mani that fvilb rretvieeasslocatimrs- fpe rthacootacts ajey hases shicidx ifdanédonverrthemss. a 4.
The senéo%gg&yo%% Irnanrrrlleetr.hod as clainmed in daim1 wherein:

The ILD layer 702 is formed over the structure and processed using a CMP process to
planarize the ILD layer 702. The ILD layer 702 has holes formed through the ILD layer 702
over the various contact areas. The holes in the ILD layer 702 are filled with a suitable
conductive material, such as tungsten, to form the contacts.

Thus, a number of source/drain contacts 704 is formed through the ILD layer 702 in
contact with the source/drain regions 206. A first gate contact 706 is formed through the ILD
layer 702 in contact with the gate 114 of the nFET 120. A second gate contact 708 is formed
through the ILD layer 702 in contact with the gate 114 of the pFET 122. It will be apparent
from a reading of this description that FIG. 7 is for illustration purposes only. The gate
contacts 706 and 708 may not be in the same plane as the plane containing the source/drain
contacts 704.

Referring now to FIG. 8, therein is shown a flow chart of a semiconductor system 800
in accordance with the present invention. The system 800 includes providing a silicon
semiconductor substrate in a block 802; forming a gate and a plurality of source/drain regions
on the silicon semiconductor substrate to form at least one pFET in a block 804; forming a
silicon-germanium layer over the plurality of source/drain regions in a block 806; condensing
the germanium from the silicon-germanium layer to form a plurality of source/drains in the
plurality of source/drain regions by forming an oxide layer over the silicon-germanium layer
in a block 808; forming an interlevel dielectric layer over the gate and the source/drain
regions in a block 810; and forming a plurality of contacts in the interlevel dielectric layer to
the gate and the plurality of source/drain regions in a block 812.

Thus, it has been discovered that the semiconductor system of the present invention
furnish important and heretofore unavailable solutions, capabilities, and functional
advantages for manufacturing semiconductors having strained channels. The resulting

process and configurations are straightforward, economical, uncomplicated, highly versatile

and effective, use conventional technologies, and are thus readily suited for manufacturing



condensing the germaniumfromthe silicon-germaniumlayer forns a
germanium-rich layer over the plurality of source/drain regions; and
further conprising: driving the germanium:into the plurality of
source/drain regions. 5. The semniconductor nethod as clainmed in claiml.
wher ei n: condensi ng t he nrani um fromthe silicon-germanium |l ayer to
forma iﬂnumdups?r F%%ﬂl@teﬁr@rfallmomﬁa&lble vpftugenveryonst MapuERIGE AOFPFEGi ons
further Wﬂfd (%? an anneal i ng process. 6. The sem conductor method as
clainmed 1 n clal ,' further conprising form ng an insulating spacer around
the gate. 7Whilesksrinventitiuchasrbeeretesedbed it @mjurtipn mdthngspecificdestinody, at is
silicon sem c%gduc or substrate; formng a.pl u;%(;lty of n- 1:;ﬁl)ls in the

oi 1 | conosarEdstiaRs Shat TSt RITBAtveD PR cafigsypad Veyatins gilebq apRareht He

sili CO”th%?é@lﬁﬁéHjHPﬁm‘Brartsﬁﬂbl%ﬁ A Bhe aforegoing description. Accordingly, it is intended to
embrace all such alternatives, modifications, and variations which fall within the scope of the
included claims. All matters hithertofore set forth herein or shown in the accompanying

drawings are to be interpreted in an illustrative and non-limiting sense.



formng a plurality of gates and a plurality of source/drain regions

adj acent the gates over the plurality of n-wells to forma plurality of
pFETs and over the plurality of p-wells to forma plurality of nFETs;
masking the plurality of riFETs; formng a silicon-germanium | ayer over the

plurality ofsource/drain regions of the plurality of pFETs; condensing the
ger mani erﬁE HEHENHERN C&E'QFMFE) Borm a plurality of source/drains in the

plurality of source/drain regions of the plurality of pFETs by form ng an
oxi de | ayer dver theemicondusior guathagrgomarisinger: control ling silicon-ger mani um
inter-diffusion.iata the source/drain regions with the thickness of the
silicon-germani um Payer and the thickness of the silicon sem conductor

substrate; fdoming agiatd arides plavadity of jveed/drain feglo@s of I8y subktgat® kdiforini dt Yeaof
gates and the plurality of source/drain regions; and formng a plurality of
contacts in the | PM&PFEYel dielectric layer to the plurality of gates and

the pluralit : dr.ain.: J 1 t had as
cllaimed 1n ol ams SUREhHeAh i GaI et BT LP ARG FRLRS
si | i con- ger menndemsingythe gasesian foorh dhd sibicopgemessum Jayefhe fseiriaqimdlitt of
met hod as clained in cJai.m.7 wherei ondensi ng the ger.mani umfrggithe

n: .
si |i con- ger mani umSPEy flraﬁ%srlﬁéh%p]@éarl%H{W? Aty rsgips By, Ermingeahpxide layey, of
source/drain regi QRer @E sfiioenRbiAlihh Yayof; AFETS: and further conprising;

controlling silicon-germanium inter-diffusion into the source/drain regions with the

thickness of the silicon-germanium layer and the thickness of the substrate.

2. The semiconductor method as claimed in claim 1 wherein:

forming a gate and a plurality of source/drain regions on the substrate to form at least
one pFET also forms at least one nFET; and further comprising;:

masking the nFET prior to forming a silicon-germanium layer over the source/drain

regions of the pFET.

3. The semiconductor method as claimed in claim 1, wherein:
condensing the germanium from the silicon-germanium layer uses an oxidation

Pprocess.

4. The semiconductor method as claimed in claim 1 wherein:
condensing the germanium from the silicon-germanium layer forms a germanium-rich
layer over the plurality of source/drain regions; and further comprising:

driving the germanium into the plurality of source/drain regions.

5. The semiconductor method as claimed in claim 1, wherein:
condensing the germanium from the silicon-germanium layer to form a plurality of
source/drains in the plurality of source/drain regions further comprises an

annealing process.

6. The semiconductor method as claimed in claim 1, further comprising:

forming an insulating spacer around the gate.

7. A semiconductor method system comprising:
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drivinggermaniuminto the plurality of source/drain regions of the
plurality of pFETs. 10. The sem conductor nethod as clainmed in clainv,
wherein: condensing the gelinaniumfromthe silicon-germaniumlayer to form
a plurality of source/drains in the plurality of source/drain regions of
the plurality of pFETs further conprises an annealing process. 11. The
seni conduct opravidingd sidisor pemigeductor shbati#icz wher ei n: provi ding the silicon

' d b : ides . | € I, b b ,
Sem conduct orr By ABBFEeBP PR iEine ARRh fPulrShbbFAE, S0 12 “rne

sem conduct oforifBih®gluaditg bepwedlsiif thel siddn éemidoniii@sr ®BGEaté;0r M ng an
i nsul ati ng spacer around the plurality of gates. 13. A nethod caonpri sing;

providing a Supdts apbiralityratigatys and ardumhity of soutmeddrainyegipns adipesst Hieagates
egtons o0 ke SURsl AL AR clpFio MR ADSFiprl BYETs LORL Wil
plurality of p-wells to form a plurality of nFETs;
masking the plurality of nFETs;
forming a silicon-germanium layer over the plurality of source/drain regions of the
plurality of pFETs;
condensing the germanium from the silicon-germanium layer to form a plurality of
source/drains in the plurality of source/drain regions of the plurality of pFETs
by forming an oxide layer over the silicon-germanium layer;
controlling silicon-germanium inter-diffusion into the source/drain regions with the
thickness of the silicon-germanium layer and the thickness of the silicon
semiconductor substrate;
forming an interlevel dielectric layer over the plurality of gates and the plurality of
source/drain regions; and

forming a plurality of contacts in the interlevel dielectric layer to the plurality of gates

and the plurality of source/drain regions.

8. The semiconductor method as claimed in claim 7, wherein:
condensing the germanium from the silicon-germanium layer uses an oxidation

Process.

9. The semiconductor method as claimed in claim 7 wherein:

condensing the germanium from the silicon-germanium layer forms a germanium-rich
layer over the plurality of source/drain regions of the plurality of pFETs; and
further comprising:

driving the germanium into the plurality of source/drain regions of the plurality of

pFETs.

10. The semiconductor method as claimed in claim 7, wherein:
condensing the germanium from the silicon-germanium layer to form a plurality of
source/drains in the plurality of source/drain regions of the plurality of pFETs

further comprises an annealing process.
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condensing a strain inducing elenment fromthe [ayer including a strain

i nducing elenment to forma plurality of source/drains in the plurality of
source/drain regions by form ng an oxide | ayer over the |ayer including a
strain inducing elenent; and controlling diffusion of the strain inducing
el enent into the urce/drain regions with the thickness of the |ayer

i ncluding a dtrai SEGORGUEPERERPd anelatpgd inglalewhergin: t he substrat e.

providing the silicon semiconductor substrate provides at least one of a silicon

substrate, a semiconductor-on-insulator substrate, and combinations thereof.

12. The semiconductor method as claimed in claim 7, further comprising:

forming an insulating spacer around the plurality of gates.

13. A method comprising:

providing a substrate;

forming a gate and a plurality of source/drain regions on the substrate to form at least
one pFET;

forming a layer including a strain inducing element over the plurality of source/drain
regions;

condensing a strain inducing element from the layer including a strain inducing
element to form a plurality of source/drains in the plurality of source/drain
regions by forming an oxide layer over the layer including a strain inducing
element; and

controlling diffusion of the strain inducing element into the source/drain regions with
the thickness of the layer including a strain inducing element and the thickness

of the substrate.

12



