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A semiconductor device including a PMOSFET (p-channel metal oxide
semiconductor field effect transistor) and an NMOSFET (n-channel metal oxide
semiconductor field effect transistor) may be manufactured by repeatedly performing
unit manufacturing processes, such as a film formation, an etching, an ion
implantation, or the like, on a semiconductor substrate such as a silicon wafer.

Electron mobility may be decreased by the compressive stress applied to
the semiconductor substrate while repeatedly performing the unit manufacturing
processes. In detail, the compressive stress occurs in channel regions of the
MOSFETs due to the difference of thermal expansion coefficients of materials
constituting the semiconductor device and the actual or genuine stress existing in the
materials.  Thus, the electron mobility and saturation drain current (lgsat) are

decreased in the NMOSFET, which uses electrons as its carrier.



Meanwhi | e, according to U S. Patent Application

Publ i cati on No. 2003/0040158, in a semn conductor
devi ce including an n-channel MOSFET and a p- channel
MOSFET, a first silicon nitride layer having tensile

stress i.s, forned gn the n- channel FET, and_a .
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cross-sectional views illustrating a conventi onal
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Referring to FIG 1, a PMOSFET 20a and an NMOSFET 20b
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spacers 26a and inpurity diffusion regions 28a which

substr§&§geggce@our ce/drain regions of the PMOSFET 20a. The
NMOSFET 20b includes a gate insulating |layer 22b, a
gaf¢G8l ddorpdre ertiss-sestionalsviewb illustratingua coyvetitibhakmethod of
regions 28b which serve as source/drain regions of

manufabiriNyEEErhicauctdeidalicel | i ci de 1 ayers 30a and 30b
are formed in top portions of the gate el ectrodes 24a
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42 is fornmed on the first silicon nitride |ayer 40.
a gateT@lectrode 24ahenaness i2ba angt imepuiity diffusinrs eagions pda which sérve as
the first silicon nitride |ayer 40 on the NMOSFET 20b.

sourcedfaim wegigns cofRhe. PRIOSFET NM2EFHThe2 IMOSFEXPRSIBdndlvdes a gate
selectively renoving the first silicon nitride |ayer
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28b which serve as source/drain regions of the NMOSFET 20b. Metal silicide layers
30a and 30b are formed in top portions of the gate electrodes 24a and 24b and
surface portions of the impurity diffusion regions 28a and 28b.

Referring to FIG. 2, a first silicon nitride layer 40 having compressive stress
is formed on the PMOSFET 20a and the NMOSFET 20b using a plasma enhanced
chemical vapor deposition (PECVD) process, and then a first photoresist pattern 42
is formed on the first silicon nitride layer 40. The first photoresist pattern 42 exposes
a portion of the first silicon nitride layer 40 on the NMOSFET 20b.

Referring to FIG. 3, the NMOSFET 20b is exposed by selectively removing

the first silicon nitride layer 40 using the first photoresist pattern 42 as an etching



2 mask. Then, a second silicon nitride |ayer 44 having
tensile stress is formed on the NMOSFET 20b and the
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silicon nitride |ayers 40 and 44 are conplicated, and

t hiReferringnte FIGXS, thay fifsoshicog rithide Saydroamisnesiposed by selectively
| ayers 40 and 44 is required. Accordingly, the

remoﬁrf&’fhe?@éd:d?ﬁi §ilicth Altridd gayee 'ﬁ4°9§lﬁ§'%é’rsecb§d Pﬂﬁfcﬁéégfjpattern 46
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substr " may be manufactured through sinple pr ocessi ng
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siligery nitrife dayerse4® axngt 44 dppaedttheoudby theoahpwerdescribed

the dual stress liner.
processing steps may increase electron mobility of the NMOSFET 20b and improve
stability of the semiconductor substrate 10. However, the conventional method has
some drawbacks. Particularly, the processing steps for forming the silicon nitride
layers 40 and 44 are complicated, and thus a long time for forming the silicon nitride

layers 40 and 44 is required. Accordingly, the fabricating time of the semiconductor

is increased, and thus the productivity of the semiconductor is deteriorated.

SUMMARY OF THE INVENTION
Exemplary embodiments of the present invention provide a semiconductor
device having a dual stress liner, which may be manufactured through simple
processing steps, a method of manufacturing the semiconductor device, and a light

exposure apparatus for forming the dual stress liner.



3 An exenpl ary enbodi nrent of the present invention may
provide a sem conductor device including a substrate,
a PMOSFET forned on the substrate, an NMOSFET forned
on the substrate, and a dual stress liner incl udi ng a
first ortion fo d on the, PMOSFET and a.seco
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The first stress may be a first compressive stress, and the second stress may

be a second compressive stress smaller than the first compressive stress. The dual
stress liner may include silicon nitride formed using a plasma enhanced chemical
vapor deposition process.

Another exemplary embodiment of the present invention may provide a
method of manufacturing a semiconductor device. A PMOSFET and an NMOSFET
are formed on a substrate. A dual stress liner includes a first portion having a first
stress and a second portion having a second stress smaller than the first stress. The
first portion is formed on the PMOSFET, and the second portion is formed on the
NMOSFET.

In exemplary embodiments of the present invention, the dual stress liner may

be formed by forming a stress liner on the PMOSFET and the NMOSFET and



be formed by formng a stress liner on the PMOSFET and
the NMOSFET and 4 relaxing a stress of a portion of
the stress liner formed on the NMOSFET. The dua

stress liner may include silicon nitride formed by a
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deposiif prgcasphot omask for sel ectively exposing the
portion of the stress liner on the NMOSFET to the
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ormed on a substrate. A stress liner having a first
Substr§¥6r 83y pe heataddoon temperaivrspEahow 4008Civosbemt 550°C while
portion of the stress liner on the NMOSFET is

exposkgl thet podion ek fus sttess am the NMOISHET to ithdtulsavidlettlight. The
the portion of the stress liner on the NMOSFET has a
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stress liner on the NMOSFET, an illum nation optical
PMOSH¥h andftbe NMQBITRAL i Agoartien mﬁdherﬁisassvthdw @mthe NMOSFET is

illumnation Iight, and a projection optical system
selectively exposedrig anhgltravibldtdight o that the portion of the stress liner on the
NMOSFET has a second stress smaller than the first stress.

Still another exemplary embodiment of the present invention may provide a
light exposure apparatus including a stage for supporting a substrate, wherein a
PMOSFET and an NMOSFET are formed on the substrate, and a stress liner having
a first stress is formed on the PMOSFET and the NMOSFET, a photomask having a
light transmitting section corresponding to a portion of the stress liner on the
NMOSFET, an illumination optical system for illuminating the photomask with an

illumination light, and a projection optical system for exposing the portion of the

stress liner on the NMOSFET to a projection light transmitted through the light



stress liner on the NMOSFET to a projection |ight

transmtted through the light 5 transmtting section

so that the portion of the stress |iner on the NMOSFET

has a second stress smaller than the first stress. In
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readi | apparent along with the follow ng detail ed
stressqHRRY MAY 6§ RASIH fomedidvethe formaaligruétthenstigss linge and the

acconpanyi ng drawi ngs wherein: FIGS. 1 to 5 are
selectiyeoulirayisteti ightl expasase. | Thgs,r thtel tigea rexpuineenfarofoaming the dual
nmet hod of manufacturing a sem conductor device; FIG

stressfines neaycbeshorentd oaad thiisetiel grodattivitlyi sTah@ semiconductor device
sem conductor device having a dual stress liner in

may baGfprégee W th an exenplary enmbodi ment of the present
invention; FIGS. 7 to 13 are cross-sectional views
illustrating a method of manufacturing the
sem conduct or device as shown in FIG 6; FIG 14 is a
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apparent along with the following detailed description when considered in
conjunction with the accompanying drawings wherein:

FIGS. 1 to 5 are cross-sectional views illustrating a conventional method of
manufacturing a semiconductor device;

FIG. 6 is a cross-sectional view illustrating a semiconductor device having a
dual stress liner in accordance with an exemplary embodiment of the present
invention;

FIGS. 7 to 13 are cross-sectional views illustrating a method of
manufacturing the semiconductor device as shown in FIG. 6;

FIG. 14 is a graph illustrating compressive stress variation of a silicon nitride

layer formed by a plasma enhanced chemical vapor deposition in accordance with a

heating temperature;



heating tenperature; 6 FIG 15 is a graph illustrating
conpressive stress variation of a silicon nitride

| ayer forned by a plasna enhanced chemi cal vapor
deposition in accordance with a heating tenperature

an n, ul.traviol i ght exposure; and FIG 16 is . _
el B bash fluskfis FRERSsY G ebespwatation e ivon niide
for formng the dual stress liner as shown in FIG 6.
layer foeayert e @lasa srhansERTemical ivapphdepesiton ibacerdanes with a
described nore fully hereinafter with reference to
heatingHtemperatupaand ey wiraviored sight expdsuce; ambodi nent s of t he
invention are shown. This invention nmay, however, be
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Isclosure wll orough and conpl et e,
and wll fully convey the scope of the invention to
those skilled in the art. Like reference nunerals

refer to |ike throughout. It will be

under st ood th&%%i@'\é@:ﬂ%h‘ﬁ INVERTEPNed to as

being "on" another elenment, it can be directly on the

ot Hée iavention new wilthe desdribgdenereefully heaginafter pitbgefarence to

In contrast, when an elenent is referred to as being

the actdmpanying draWirgs)timhicreémiedimertts &f ¢h@ irvention are shown. This
intervening el ements present. As used herein, the term
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will fulleorveyathectcome @fiihg Inventionatedthose skilled ip the astecloke reference

numerals refer to like elements throughout.

It will be understood that when an element is referred to as being "on"
another element, it can be directly on the other element or intervening elements may
be present. In contrast, when an element is referred to as being "directly on" another
element, there are no intervening elements present. As used herein, the term
"and/or" includes any and all combinations of one or more of the associated listed
items.

It will be understood that, although the terms first, second, etc. may be used
herein to describe various elements, these elements should not be limited by these
terms. These terms are only used to distinguish one element from another. For
example, a first thin film could be termed a second thin film, and, similarly, a second

thin film could be termed a first thin film without departing from the teachings of the



thin filmcould be terned a first thin filmw thout
departing fromthe teachings of the 7 disclosure.
The term nol ogy used herein is for the purpose of
descri bing particular enbodi nents only and i s not
.. intended to be Iimting of the |nvent|on As used
disclogii€ai n, the singular forms "a", "an" and "the" are
i ntended to include the plural forms as well, unless
t hd heo terexnolepy avsed .hemIOanse&)romﬁepum@e of dﬂscmblbg particular
further understood that the terns "conprises"” and/or
embodicenis oslynand isomot'inteaded ds ‘bedimiting of thecinvehtieh. Aber’ed herein,
used in this specification, specify the presence of

the singaerrineablran” ah@gtHi are iMttRIEd %o ik ®RSthe plural forms as well,
operations, elenments, and/or conponents, but do not
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this spraiticatios, sRecEy @?@Me%er}c& 9& sf@mmtu@m@glﬁes, integers, steps,
elements as illustrated in the Figures. It will be

operationisr sleowhts,handfogl campenerdsmbubirdo inot epréeldideothe presence or
enconpass different orientations of the device in
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For exanple, if the device in one of the figures is
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| ower er elenments would then be orlented
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the device in one of the figures is turned over,
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enconglassedifferent beieatetiopk af th¢ eleviceineddditioroto tHeeoanthtion depicted
can, therefore, enconpass both an orientation of above

in theaﬂi@ub@ OVForUak@apledtineneMdevicdefrl e ofhhe FRURSs is turned over,
(including technical and scientific terns)

elements described as being on the "lower" side of other elements would then be

oup

oriented on "upper" sides of the other elements. The exemplary term "lower", can
therefore, encompasses both an orientation of "lower" and "upper," depending of the
particular orientation of the figure. Similarly, if the device in one of the figures is
turned over, elements described as "below" or "beneath" other elements would then
be oriented "above" the other elements. The exemplary terms "below" or "beneath"
can, therefore, encompass both an orientation of above and below.

Unless otherwise defined, all terms (including technical and scientific terms)
used herein have the same meaning as commonly understood by one of ordinary

skill in the art to which this invention belongs. It will be further understood that terms,



used herein have the sane neani ng as commonly
under stood by one of ordinary skill in the art to
which this invention belongs. It will be further
understood that ternms, 8 such as those defined in
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result, fgiuexample.ngf rrenutagtutisige techniques and/on deleranced, are to be
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an exenpl ary enbodi nent of the present invention.
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NMOSFET 300 forned on the sem conductor substrate 100.

intended to illustrate the precise shape of a region and are not intended to limit the
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scope of the present invention.

FIG. 6 is a cross-sectional view illustrating a semiconductor device having a
dual stress liner in accordance with an exemplary embodiment of the present
invention.

Referring to FIG. 6, a semiconductor device includes a semiconductor
substrate 100, such as a p-type single crystal silicon wafer, and a PMOSFET 200
and an NMOSFET 300 formed on the semiconductor substrate 100.

The semiconductor substrate 100 has active regions defined by a device

isolation layer 102, and the PMOSFET 200 and the NMOSFET 300 are formed on



The sem conductor substrate 100 has active regions
defined by a device isolation |ayer 102, and the
PMOSFET 200 and the NMOSFET 300 are formed on 9 the
active regions. An n-type well is formsd in the active
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electrode 004, gaype Iriip.mt?trte@nerto&ib?us@d e Ecalatsin regions and a
el ectrode 304, n-type inpurity reglons 306 to be used

i
first &%nﬁ@“rréﬁtbﬁr abs DﬁSéﬁfé%t@r}Heaflrs?e atl 2 P‘g yeeg 262 The

08 undefneath the second gate |n

oS Wi AL P DG M. e o

306 t i ons 206b and
e'ectf%fg%go fg%&?n anqy Tedins PP S0k P8 SaUBERIC A regians and a
t he second gate el ectrode 304 nay i ncl ude
second ghannelreginied0dondeineatiothe secanek gate insuating layer 3a2e
el ectrode 204 may include p-type inpurity doped

polyrei p-typen impurityt regicrac206! apdt theeh-gyde atpud4regins 306 may
include n-type inpurity doped polysilicon. Metal

inc|udéllbv\pin@&ﬁt?wtegmn%léo@@%r%l@oeayaﬂbe hi ﬁem?ro fons_206b and

portions o e first and second gate e es 204

nd surface portions of the p-type and n- type
“080; ?%ﬁ;e}%ﬂ?y?dl ffusion regions 206 and 306. For exanpl e,

sl licCi ela i tani um sj
oy PETE 1B PSS FREE 4 B she BRRAG ble eefide B amay include
second gate. el ectrodes 204 and 304 and the surface
Impurlbbi!@p%ﬁot)(ﬁl"?ﬂ@ Ao dgtail, AR firstigate alegitade: 304 may inslugle p-type
regi ons 206 and 306. Spacers 212 and 312 i ncl udi ng
impurityl dopeth pokisdicoor andl theoseauindr gate elegtirbde f3dmedy include n-type
impurity doped polysilicon.
Metal silicide layers 210 and 310 may be formed on top portions of the first
and second gate electrodes 204 and 304 and surface portions of the p-type and n-
type impurity diffusion regions 206 and 306. For example, cobalt silicide layers or
titanium silicide layers may be formed on the top portions of the first and second gate
electrodes 204 and 304 and the surface portions of the p-type and n-type impurity
diffusion regions 206 and 306.
Spacers 212 and 312 including silicon oxide or silicon nitride may be formed
on side surfaces of the first and second gate electrodes 204 and 304.

Structures of the above-described MOSFETs 200 and 300 may be variably

changed or modified, and thus the spirit and scope of the present invention are not
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on side surfaces of the first and second gate
el ectrodes 204 and 304. Structures of the
above-descri bed MOSFETs 200 and 300 may be variably
changed or nodified, and thus the spirit and scope of
~_ the present invention are not 10 |limted by the
limited; by the strectutgs efitbe MGBERSTs 0 andi3800. A dual stress
l'iner 400 having a first stress and a second stress is
f orArddal stregshindPMOSFRAVIAQ(a firad stress NVIOSEESECB0Q .strEise is formed
dual stress liner 400 is formed to increase electron

on théTPM(bSFETOZOG aed MEOBNFDSEFET 300 Mier duyd sttedBilinet ¥00fis formed
he sem conductor substrate 100. In detail, the dual

t
to incﬁéés‘:‘es%léétr't&?lr nfORRit R IHC NMOSRET 38D !ah&‘%g?&?é is@ébil?t}oof the

aving a first conpressive stress and a second I1ne
. portion 420 iNA0 a second conpressive stress
Senncgﬂgvgngﬁg%ﬁggﬁgﬁfirst conpressive stress. The first

liner portion,6 410 is fornmed on the P FET 200, and.,
t han s‘&@%dthq Aedl sBees dnerAYq 3! & Ef%te"wmﬁ?n 410
300. The electron nobility of the NMOSFET 300 nay be

having acfirsh cemprgssive stregsandl hi senonddinergeertign 420 having a second
Particularly, the second liner portion 420 has the

compiessivedstressgmakis thansthe disst soraptessiveusthesso The dixst liner portion
conpressive stress applied to the second channel

410 is' Renel o thePrPMAOSFEIVXYEBnd0Re sERYAd Ifnee peliRs 420 is formed on

nmobility, saturation drain current and current

Qg pability of the NMOSFET 300 may be
the Nlﬁnfjcsr#e@agg 6 I ndeed, a plurality of PMOSFETs and a

pl ural i of NMOSEETs, are fQar he sybstrate

Dod e iy Dy oSt e NBDSHEE Sl Mg i Hidtedsed by the

plurality of second |iner portions are successively
secongddingspastion HeOpNaiticwlarnthe seconddrgrmeortipR A0 has the second

bendi ng and/ or war pi ng of the sem conductor substrate
compre3eiveestrass smalleadughna retakicompressivalsiticssapplied He the second
sem conductor substrate 100 may be inproved. The dual

chann®! 7€§idn! 308 bf 46 NMDSFET 3d6. SThus,othenélettro g, mabilltym@%turation
be formed by
drain current and current driving capability of the NMOSFET 300 may be increased.
Indeed, a plurality of PMOSFETs and a plurality of NMOSFETs are formed
on the substrate 100, and a plurality of first liner portions and a plurality of second
liner portions are successively formed on the PMOSFETs and the NMOSFETs. Thus,
bending and/or warping of the semiconductor substrate 100 may be reduced, and
thus the stability of the semiconductor substrate 100 may be improved.
The dual stress liner 400 may include silicon nitride, and may be formed by
a plasma enhanced chemical vapor deposition (PECVD) process and a selective
ultraviolet light exposure process. Particularly, the dual stress liner 400 may be

formed by forming a silicon nitride layer on the PMOSFET 200 and the NMOSFET

300 using the PECVD process and selectively exposing a portion of the silicon
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a plasma enhanced chem cal vapor deposition (PECVD)

process and a selective wultraviolet light exposure
process. Particularly, the dual stress liner 400 may
be fornmed by formng a silicon nitride |ayer on the

o EET . 300 usi t he PE
niride 198 o 318 IUQIFET 0P Aoy <l il | B the RREVD process,
n, tride l.ayer on the NMOSFET 300 to
hvdrog?ter@ﬁ trque Ty (hY Fli o igPo Byes, anyes Gyansiky actual
IS introduced in the silicon nltrlde | ayer, and as a
compressiyet stregstig flenecategris Sbe sdiconrniksidlei layere nEhacethpressive stress
silicon nitride layer. The conpressive stress of the
of thesisiliconnnitrider ilaer| mpgr borelded traxgh ther sglgbtivd@iltraviolet light
sel ective ultraviolet |ight exposure process. FIGS 7
exposhf:‘e proceks. Cross-sectional views illustrating a nmethod
rranuf acturing the sem conductor device as shown in

?I ety rr1'3.ngarreo & !)gé-sgctl tI Views eglr %ﬁ?ﬁ%f. method  of

ned by orm ng a devi ce |so ation
£ fac gortl on em conduct or, q:gél ée 100 such as
ma”“&“"ﬁ’rwpg SERYFRNdY ‘F?E‘?%\Y'C%iaﬁis gWniaf sing a shal |l ow
trench isolation (STlI) process. An n-type well is
f o%iﬁ!@"m tordGadt igtive sxgions Aee daleﬂbQFEQTmIalda device isolation

-type well is fornmed in the active region for an
layer fﬂ}m@o‘urfah@ portigrpef avsemicordiucter gevigg¢00 wath asey phgpe single

formed by an ion inplantation process. Particularly,

crystal $iican wyfer using ashiglloRerdrehmeslation 8T8 prbodisy

inmplanting n-type inpurities into the active region

f ort Agyp éD{)é@ﬁFgfom?éHj it fh% Qcﬂ%pl"eﬁpw i‘qr%?l\)ﬁ@? Frng,qld BYp-type

selectlvely I mpl ant1 ng p-type

w3 0 S TRt PR S oo

e. surfgce of the sem conductor substrate 100 using
well mgbeCiorsied Bor aadarb PIABES8 progess- t Raricylgslyl fha m-tmenwell may
| ayer for gate el ectrode 204 and 304 is forned on the
be forquu bmelesgwaly inplanting innypa impuritiee Jutor thec hetivec eggion for the
vapor deposition (LPCVD) process.
PMOSFET, and the p-type well may be formed by selectively implanting p-type
impurities into the active region for the NMOSFET.

A silicon oxide layer for gate insulating layers 202 and 302 is formed on a
whole surface of the semiconductor substrate 100 using a thermal oxidation process,
and then a polysilicon layer for gate electrode 204 and 304 is formed on the silicon
oxide layer using a low pressure chemical vapor deposition (LPCVD) process.
Furthermore, the polysilicon layer is selectively doped with p-type and n-type
impurities. For example, the p-type impurities may be implanted into a portion of the
polysilicon layer on the n-type well, and the n-type impurities may be implanted into a

portion of the polysilicon layer on the p-type well.

The polysilicon layer and the silicon oxide layer are patterned through an
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Furthernore, the polysilicon layer is selectively
doped with p-type and n-type inpurities. For exanple,
the p-type inpurities may be inplanted into a portion
of the polysilicon |ayer on the n-type well, and the
_ h-type inpurities may be inplanted into a portion of
anisoYpRIC RICE0| Prosass Spethasthe Hisloatgpelagéode 2&% and the first gate
polysilicon layer and the silicon oxide |ayer are
insulafingtlayere202 lare dofmech onltheanityee wei andt thiei secomdogateselectrode
so that the first gate electrode 204 and the first
304 agatiee second gaterigslilating 1232 39Rearé domesd oA th@@-tlyﬁé e
wel |, and the second gate el ectrode 304 and the

SeGRdydr l?o imgulgaty %o’t&%@fsta %gteﬁg ?néprsﬂsﬂm_ 2? tBfned on the

p-type well. Referring to Fl , phot or es

. i . ) o)
active R At haS APl (P SRBOpfand, 2RivE ThlulJoF Ao PygsFeT
L P- | ow d [ [ [ [ 06 :
P ety GonBE s gord E0he s RIS sl B kS actve
. adjacent to the first gate el ectrode 204 by .
regions afligsent, &9 yhe fipstgaterejeetiede 20¢dey selestivelyi implantisionthe p-type
the photoresist pattern and the first gate el ectrode

impuri#ieéd, asingnthegrhotorgsistpatiens kandTthe fitsh igate Sledtrquiat 2@4 ms an ion
is renmoved fromthe sem conductor substrate 100 after

implatahBEKY ThBHatdréBRt bate AR Sleb Vel rhtthe 'seahieded 8 Bsubstrate
Simlarly, a photoresist pattern (not shown) is forned

i Lve ' ; : i to expose
100 a?ﬁrefog@{ [ ebrpgt ip%%b%Q%tgqﬁﬁ@@é%@cﬁ&%%@l ow density
[ ri.ty reqjons 306a are forned at. surface rtiqns .
of ety 4 fholdlesistPaticy ook how) sJorngd i fis activé regions,
el ectrode 304 by selectively inplanting the n-tﬁz_lpe
and hagpan qResing e isxgosadhprastyectaaian jak the NME$RENe N-type low
second gate el ectrode 304 as an ion inplant nask. The
densityhimpuritg iregiopat3han ars formed el Jurfacet pertionsi afotheéuattive region
substrate 100 after formng the n-type | ow density
adjacentpty ithy dezohdngatdlekectridebeso4 ngy ts@léﬂti@elﬁimﬁl@aﬂﬁg sthe n-type
e

212 and 312 are fornmed on side surfaces of t first
impuri@Bd, SSREME PROGrESiISCHAIRIAMOheatorl Yatd R FRRAEEITY as an ion
212 and™ 312 nmay
implant mask. The photoresist pattern is removed from the semiconductor substrate
100 after forming the n-type low density impurity regions 306a.

Referring to FIG. 9, spacers 212 and 312 are formed on side surfaces of the
first and second gate electrodes 204 and 304. The spacers 212 and 312 may
include silicon oxide or silicon nitride.

Particularly, the spacers 212 and 312 may be formed on the first and
second gate electrodes 204 and 304 by forming a spacer layer (not shown) on a
whole surface of the semiconductor substrate 100 so as to cover the first and second

gate electrodes 204 and 304, and then anisotropically etching the spacer layer.

Referring to FIG. 10, a photoresist pattern (not shown) is formed on the
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i nclude silicon oxide or silicon nitride.

Particularly, the spacers 212 and 312 may be forned on
the first and second gate el ectrodes 204 and 304 by
form ng a spacer |ayer (not shown) on a whole surface

.0 ' ctor . trate 0 _sp as to cover
activeledigt, 3 AT Sy dY 8 ciBhBadte v Tabi%n78Y Tig PhiosFeT
then api sgtropically etching the spacer |ayer. )
P-typ@@y@? erﬁ'ﬁltYd ualy {ggiogs ,aégifgfm%tqtewﬁqq%pomons of the
. shown) is forned on the 13 active regions, and has an
activegggifimadiaeertdodbe firdlegalet ¢loetrods)i2b4 byoselettiveBMDSpIEMting the p-
P-type high density inmpurity regions 206b are forned
type iatpusitie$ aosingathei piictordsistheattexn} theefirstgjane elegtesdn0nand the
the first gate el ectrode 204 by selectively inplanting
spacef121R-ad ¥RGoh WABIENt iInfSsk. UThBY RIS iiiesh & r&Abi&d from the

the first gate electrode 204 and the ‘spacers 212 as
. i i ' t ol : :

semicBRabiltr Bt (6 &ner Bomfid 6 Tk, Rb FiBub Irwyty regions
formng the p-type high density inpurity regions
206b. Simlarly, a photoresist pattern (not shown) is
formed on the active regions, and has an opening to
expiddatya phetoresistepatiaini(ppt shewnhvisdemmed n theeadtivgiregions,
density inpurity regions 306b are forned at surface
and hperan opening tchexpeseé e raetive regimdj focethe NBQSEET.ecigbe high

gate el ectrode 304 by selectively inplanting the
density-imagity irégiohs t306b aks foendd &t efaeE 85dribnP AL tABNactivBeregion

second gate el ectrode 304 and the spacers 312 as an

adjace;icrﬁntoi iR %@coﬂ@sgatgm%c%%oé@éiw s%%iﬁ%&eirrﬁqléﬁmqgﬂe n-type

romthe sem conductor substrat’e orm

: 1. -t vpg hij i i ity region 06b. he
meurie, D3P bAPE0R, DY IEE doriE B, oGl o e
fi %élﬂand second ate el ectrodes 204 and 304. Each of
spacefsa’l# % i 1y HFP@BgH@%<- maf€i MAtrgsish Pakiernis remprd from the

~layer, a nitride spacer and an oxi de spacer. The
semicerdueiar sibsteate 16 aftay fareing the n-type high density impurity regions

206b.

306b.

On the contrary, multi-layer spacers may be formed on the first and second
gate electrodes 204 and 304. Each of the multi-layer spacers may include a screen
oxide layer, a nitride spacer and an oxide spacer. The screen oxide layer may be
formed while performing a re-oxidation process for curing the first and second gate
insulating layers 202 and 302 damaged by an anisotropic etching for forming the first
and second gate electrodes 204 and 304. The multi-layer spacers may be
completed by sequentially forming a spacer nitride layer and a spacer oxide layer on
the screen oxide layer and anisotropically etching the spacer oxide layer, the spacer

nitride layer and the screen oxide layer. In addition, second n-type low density
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formed while perform ng a re-oxidation process for

curing the first and second gate insulating |ayers

202 and 302 danmged by an ani sotropic etching for

formng the first and second gate el ectrodes 204 and

304. The nmulti-layer spacers may be conpleted by
impurifeeagions and gecondrortype e deasitniropurity regipes raayibe formed after

spacer oxide layer on the screen oxide |ayer and
formingrthesicregr cdtéyaysrchi ng t he spacer oxide |ayer, the

spacer nitride |ayer and the screen oxide layer. In

adiid alsdve GEKPBEd nst‘rt\(ét@réw Hepak¥rs 12 BABW12 May be variably

regi ons and second p-type [ow density inpurity regions

f t C

changfBor hodeBtand hEE the SR BRd UpeEIaRE 1HELCR BHon are no
- 2, var di fied, and thus the
I|m|tecg%¥ fhe g%%%”?@o?fgﬁﬁﬁp?ﬁgs %'?ﬁi qrEventi on are not

limted by the structures of the spacers 212 and 312.

RefR&feiring tooF iG.cl 1. 1metalsiligides iaviess d 0) 2k B3 02are fermed on top

310 are forned on top portions of the first and
portioneobtie firat anéisecond gate 2@stradds 204 anti384iahdcsurface portions of

portions of the p-type and n-type inpurity regions
the p-8@fe and rﬁf%@e lﬁmurﬂ?(&agioﬁs 2080aht 308.1 Foteexdmpler Sobalt silicide

titaniumsilicide |layers may be forned on the top

I
s A S AT e S ORRYS B A s

y [ 3 Part )
osﬁai?ter'?&tﬁotééo%@%aﬁ 35 anffity Sace i Eh: B the wRypg and n
ace . t onduct or substrate 100 using a

type '@BH?’WGFPQW@S@%@@%&M then a heat treatnment process
is performed in order to cause a silicidation reaction
of ulansta cabrit lyeond aglitasiusn daytar deléernrai onraiwbole surface
i ncluding the polysilicon and the p-type and n-type

of thei seraidohductegi substrafs 180dusifg a rspluttdring prbeess, nghe then a heat
crystal silicon with the cobalt |ayer or the titanium

treatmleAY ProceASCiar sbritHhied Ierdetial csilde §1dliRidR ?ea%%@naétdthe first
310 are fornmed in the top portions of the first and

and setorEht8 et RS RS54 364 ifd8ding4he polysilicon and the p-type and

n-type impurity regions 206 and 306 including the single crystal silicon with the
cobalt layer or the titanium layer. Accordingly, the metal silicide layers 210 and 310
are formed in the top portions of the first and second gate electrodes 204 and 304
and the surface portions of the p-type and n-type impurity regions 206 and 306.

As a result, the PMOSFET 200 including the first gate insulating layer 202,
the first gate electrode 204, the p-type impurity regions 206, the first channel region
208, the metal silicide layers 210 and the spacers 212, and the NMOSFET 300
including the second gate insulating 302, the second gate electrode 304, the n-type
impurity regions 306, the second channel region 308, the metal silicide layers 310

and the spacers 312 are formed on the semiconductor substrate 100.
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and the surface portions of the p-type and n-type

inpurity regions 206 and 306. As a result, the PMOSFET

200 including the first gate insulating |ayer 202,

the first gate electrode 204, the p-type inpurity

regi ons. 206, the first channel region 208, the netal

si Refeding 49 eFI5.218, andsirees JinesefQ02 1ipcluging tgiicon nitride is

NMOSFET 300 including the second gate insulating 302,
successieelydoomed gattee BIMOSFEde2QGD and tihe NMOGPET 30fp uPBl‘t'y:uIarIy, the

regi ons 306, the second channel region 308, the netal

stressSliheci4al aysy ve3formeddusing apPETWD3pdorse had MRgvedna first
t he sem conductor substrate 100. 15 Referring to FIG

comprédsivé Stré&ss 'I+HenﬁF é"tgﬂﬁ?ié%%wé 18ss5id 8% ﬁ?ﬂgﬁ%ﬁ}e@?&n (H)

successi vely forne he P FET 20

L e e e
BTy TN ) e T AR Rk o e

Ilner whi | e erformE‘g_the PECVD process. Referrlng to

PMOSHET 209, and theaNMOBEES BOG\dy meensef relexingr ihedfirsh comgressive
PMOSFET 200 and the NMOSFET 300 by neans of rel axing

stresst bfe af pogioncofnthiee Sticgs lirsdrr 48%a ain theo NNMOSFEN 300eto a second
stress liner 400a on the NMOSFET 300 to a second

compre9sive &bis¥ &ntdilep Bfarbthe! firef sfrésd) A8 ekl thetdus SiredS lier 400
result, the dual stress liner 400 including a first

includ@h{)‘&mﬂrﬁqﬁ]ﬁhé &8rtué?104ftfs‘g?é a SEric qu'?ﬁgﬁ@f:%?ﬁ?%%gﬂo A3n FIG. 6,

orne the

s forn;’?quDSF te BRoRERS addang FRRMRBEET A, psrer a0

be rel axed by selectively exposing the portion of
t h hey § ﬂréégomnﬁ%ss¥ve1@UQS@@ tthé :mﬁgr %@@tr@gs liner 400a on the

ultraviolet light. The selective ultraviolet |ight
NMOSHpbSi0enpy beaskxed\bybselpetivialy arposisg the portiongdftthe stress liner
exposure apparatus. The |ight exposure apparatus nay
400a oM tHe!NRESFETI300 taailiraviole?ightal systemincl uding a

light source for generating the ultraviolet light, a

The selective ultraviolet light exposure process may be performed using a
light exposure apparatus. The light exposure apparatus may include an illumination
optical system including a light source for generating the ultraviolet light, a
photomask 540 having a light transmitting section 540a corresponding to the portion
of the stress liner 400a on the NMOSFET 300, a projection optical system for
directing a projection light transmitted through the light transmitting section 540a
onto the portion of the stress liner 400a on the NMOSFET 300, a stage for
supporting the semiconductor substrate 100, a vacuum chamber in which the stage
is positioned, or the like.

Meanwhile, the semiconductor substrate 100 may be heated for increasing

stress relaxation efficiency. For example, the semiconductor substrate 100 may be
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phot omask 540 having a light transmtting section 540a
corresponding to the portion of the stress |liner 400a
on the NMOSFET 300, a projection optical systemfor
directing a projection light transmtted through the

ansm iting,sectio 40a, onto
neateft, &' ca 85 ple "ot AR Rasbr 0850 Bt ERtgRr, the
) orting the sem conductor substrate 100, a vacuum
Semlceﬁﬁ F supslipiec 0P Haay thegybeated g tempasaturerof alout 450°C or
i ke. Meanwhile, the sem conductor substrate 100 may
abouth®0iGat ed for increasing stress relaxation
ef ficiency. For exanple, the sem conductor substrate

10FIGay4hea ghaph taseting compesgvabiess Pariatlppusf £8fi6on nitride
to about 550C. Particularly, the sem conductor

v YA AR TINhar o AR oK gt win o

t ] I8 n| t rid o
rotrFEGRISTIHE A4 FEE L1 el b R b oss vatton
0Si.tio ccor ance W a, heatinp enper at ur e,
of a S&ﬁgn ,f]lf{gdelqur H“ﬁij A PIgSee rle‘?H@e(ESH%W&% ivaBOE depasition in

variation of a silicon nitride |ayer forned by a
accorgangenhwite aeating temperatare angd@n Wispwislet ilight ¢xposure.

accordance with a heating tenperature and an

ul Rramanlyeta [firghsilieapositride IByemwavas Yornaed i drsta ssdrhiconductor

nitride |layer was forned on a sem conductor substrate

substragd 08inghteREYDDOpRReSS, afd thdh8mhedt 'ﬁr%%&mbh?%g""d@rfd‘r‘ﬁﬁ%d ata

perforned at a tenperature of about 450C for about
t e rid
tempe'?‘étﬂﬂ% go:f naeB: t lﬂﬁf Efgfﬂ‘?c%ﬁo %?HIQEJL ét Cl'-‘l{}thelrjrl}srfoné ? éeeaéé?\d silicon
[0Q ess and_t hen
niride ay¢h WsgeRT ey %ﬁp%@atcenﬁus% Tk BongdReBEGVD peocess,
Referring to FIG 14, conpressive stress of
and theﬁea hﬁﬁ&treéﬁm@waﬁwperffomeq! ay artemperatper) ot abowl5Q056ufor about
10 percent, and conpressive stress of the second
15 migites.con nitride

Referring to FIG. 14, compressive stress of the first silicon nitride layer was
reduced by about 10 percent, and compressive stress of the second silicon nitride
layer was reduced by about 20 percent. However, when the heating temperature is
higher than about 550°C, thermal stress may be applied to MOSFETSs formed on the
substrate. ~ When the heating temperature is lower than about 400°C, the
compressive stress may be not relaxed.

On the contrary, a third silicon nitride layer was formed on a semiconductor
substrate using the PECVD process, and then the third silicon nitride layer was
exposed to ultraviolet light having a wavelength of 257nm at a temperature of about
450°C for about 5 minutes. Furthermore, a fourth silicon nitride layer was formed on

a semiconductor substrate using the PECVD process, and then the fourth silicon
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| ayer was reduced by about 20 percent. However, when
the heating tenperature is higher than about 550C,
thermal stress may be applied to MOSFETs formed on the
substrate. When the heating tenperature is | ower than

.. apout 400C  the, .conpressive, stress may be no

nitrde /gt GPOTEH 8 HFRNGIet G AT F BBNCIROH @6 257nm at a
| ayer was forned on a senm conductor substrate using

temperaireptebrrRESsfor ahaut REMNUIRS. t hird silicon nitride
| ayer was exposed to ultraviolet light having a
wa\Rgfeminghtoo FIG57hmwinenasimeustiameatisly eparforating tthe 46&€ treatment
for about 5 minutes. Furthernore, a fourth silicon

process tanddend aytedvigies ligat BxPosire preciBsCORANE! SilicG ffridat Riyer(s)
usi ng the PECVD process, and then the fourth silicon

formeﬁByﬁhbrP%Vbﬁ%Ee%%ﬁ@%@@etﬁre‘%t&f e Qligbn 'HitﬂH{a layer(s) was

avi ng a wavel engt nmat a tenperature o

for about 5 mnutes. Referring to FIG 15,
remarfaBy e

aneously perform ng the heat treatnent

rocess and. the yltraviolet |ight exposure process on
EniERYip ﬂlgﬁ?r trﬁa@Sondvéy(élfsoqq%ﬁenﬁ oggntydregernyhonds and/or
process, conpressive stress of the silicon nitride
silicon-hydrpgen beomels, padetheatthy disgecialed hydrogen ahay blei rgmoved from
radi ati on may di ssoci ate nitrogen-hydrogen bonds

the silaooay pitrides idyec@h-Hyydnegeaonbfords, Thos, theetompressive stress of the
di ssoci ated hydrogen may be renoved from the silicon

siliconitridedayérRyeinG§ beéedac¥dcuum force. Thus, the
conpressive stress of the silicon nitride |ayer(s)

ey ge 1"6ef§“%egctlu%:r18%{ic i\ﬁe\;vsillﬁsﬁgé ; aitliggtv ;egﬁlos%lrgr r:%HpF]){é\’ratus for

illTustratin Xposure a

.t dyal stress liner as.s in FIG 6. Referring to
fmm'”ﬁﬁ@? #J@,I s§e§;§ ras L E%at us 500 may include a
stage 510, an illum nation optical system 520, a
ph&gqi%@g 940lGnth.a figby expesite Arnasalus a3Rsmay bshde a stage

510, an illumination optical system 520, a photomask 540 and a projection optical
system 550.

The stage 510 is provided for supporting a semiconductor substrate 100 on
which a stress liner 400a having a first compressive stress is formed. Particularly, a
PMOSFET 200 and an NMOSFET 300 (referring to FIG. 6) are formed on the
semiconductor substrate 100, and the stress liner 400a is formed on the PNOSFET
200 and the NMOSFET 300.

The photomask 540 has a light transmitting section 540a corresponding to
a portion of the stress liner 400a on the NMOSFET 300.

The illumination optical system 520 is provided for illuminating the
photomask 540 with an illumination light, and the projection optical system 550 is

provided for exposing the portion of the stress liner 400a on the NMOSFET 300 to a
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The stage 510 is provided for supporting a

sem conduct or substrate 100 on which a stress |iner
400a having a first conpressive stress is forned.
Particularly, a PMOSFET 200 and an NMOSFET 300

referring to Fl are formed on the sem conductor
prOJeCileas't%tt@qmﬁegﬁb LEQ@ e dght frapamittipg Seckion or4Ray serthat the
the PNOSFET 200 and the NMOSFET 300. The phot omask
portios A thessteessi lifrar 40Qenonithei NYIQSIKET 63006hea a second compressive
corresponding to a portion of the stress |iner 400a
stresscsmalter thiMDBteEfrsB@0mpréssivd stuessrat i on optical system
520 is provided for illumnnating the photomsk 540

W tFHurierinbre!the aigh Jids‘ﬂl'f’é apaaﬁbtwsoern%;ﬁmchﬁfé 9%5{@'512 for
system 550 is provi for exposing the portion

heatlnght?\esé rﬁﬁ%nb 34891‘?atgn (?(s]gn ki oggq rﬁﬂ%;{rﬁ%ﬁl’t 565 in which the

rojection ransm
t g ﬁnsmt sectl on 540a so that the portion of the
slage t &% BOPY 'ﬂ@ 400a on the NMOSFET 300 has a second

reSS| ve stress smaller than the first conpressive
st r@@sl uminatiesy igitenay hecludgran ekisvinletdigtdpdren exarpple, deep-
may i nclude a heater 512 for heating the
ultravieketi bghtdoct mid-slitssialet dighbOmapdba wsediuas ctherbibumBb@fion light.
in which the stage 510 is positioned. The

Particullarymheatltravioldtdight By al wavsldeginofd 87y, PO3Hm) D4&hm, 257nm,
For exanpl e, deep- ultraviolet |ight or

365nnﬁnc§i’tHth|kéV' olet light may be used as the illum nation
ht. Particularly, the ultraviolet light has a

t“ﬁ‘éf"’"' g glor BEREH YR 50 Y € Qo@%nasﬁ&%‘@ume 522 for

e | i,ght .source 522 for enerating t
gener%ﬁ"tq ﬁw &ﬁav'@qﬁbhsht # beam 63‘(@)%[?{1?«95 S&pior @?p@%%dhwltrawolet

_ the ultraviolet [light, a collimtor Iens 526 for

light, &-epllimatari Ings 6RE fexpellimetingthe expandad Litgivioletdight ya 8y eye lens
lens 528 for uniformzing the collimted ultraviol et

528 foi gimiformizimpeheucelliplatée ABavibtet light, an aperture plate 530 for

transmitting the uniformized ultraviolet light, a condensing lens 532 for condensing

the ultraviolet light transmitted through aperture plate 530 onto the photomask 540,

or the like.

Examples of the light source 522 may include a mercury-xenon lamp for
generating a light beam of 365nm wavelength, a krypton ion laser or argon ion laser
for generating a light beam of 257nm wavelength, a KrF excimer laser for generating
a light beam of 248nm wavelength, an ArF excimer laser for generating a light beam

of 193nm wavelength, an F, laser for generating a light beam of 157nm wavelength,

or the like.
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transmtting the uniformzed ultraviolet light, a
condensing |l ens 532 for condensing the ultraviolet
light transmtted through aperture plate 530 onto the
photonask 540, or the |ike. Exanples of the Iight
ce 522 na¥ i nclude a nercury-xenon

ge geaphotgmask; g Iso@avﬁ%wds@ysm&@tmﬁﬁ anqirﬂy@tp@wectlon
ion | aser or argon ion laser for generating a |ight

light transmited 2brughnéive Ipbotprhasla S4OFise i diated| aister thieoportion of the
generating a |ight beam of 248nm wavel ength, an ArF

stressdiner #90alonsteie NMOSFET 380 ith@ughlthe projeetion opfical $§stem 550.
wavel ength, an F2 laser for generating a |ight beam of

157 %&tﬂreﬂﬁlﬁhfor REatilie thé k@em%%nag@toﬁ@ﬁ BB AP may be

is supported by a nask stage 542 e projection

Gpol DL 8 SR Sy TR Sy BT s
cham 1 R0 B I JSRESh 5 S8 hoe comect

sem conduct or substrate 100 nay be di sgosed in the
to a vaguate spatem i@ vegeatingthe \@mum, chawber §02i sposed in
t he vacuum chanber. Though not shown in figures, the
vadleanvdiilentibe Whaviokey light @xposoitee frodess angpdel performed in a
system for evacuating the vacuum chanber 502.

steppivganshhée or tifla WehhagohRinnkt 9Bhd CoRREHICAt RISGEAE BRYhe light
be perforned in a stepping manner or in a scanning

expos[]%‘BEBara"t‘u”gJI 508N5d & @ggénﬁélﬁnﬁghﬁcélftot ﬁ%ﬁblcggémcpgv?nt{onal light

exposSur e apparat us are-"su antl

f.a conv nal ra
exposlitShodiens ERRERTar € bealdf Bu, B R0 LA Hie photomask
%k 540. That is, the spirit and scope of the
540. %@&&tt PnSRiFt ABA saopeneh the Rrasedt iyvantien aner net imited by the
el enents except for the heater 512 and the phot omask
differeptiglenteris edceprt foo thenkeatee AR ang thaipitomasks 540. t he
present invention, the dual stress liner may be
f or-\n:edrdiryg td¢hed exemblapy entbddi@ ety 6bthel praséntifdedtish, the dual
sel ective

stress liner may be formed by the formation of the stress liner and the selective

ultraviolet light exposure. Thus, processing steps for forming the dual stress liner
may be simplified, and thus the time required for forming the dual stress liner may be
reduced. Consequently, the productivity of the semiconductor device having the
dual stress liner may be improved.

Although exemplary embodiments of the present invention have been
described, it is understood that the present invention should not be limited to these
exemplary embodiments but various changes and modifications can be made by one
skilled in the art within the spirit and scope of the present invention as hereinafter

claimed.
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ultraviolet Iight exposure. Thus, processing steps for
formng the dual stress liner may be sinplified, and
thus the tinme required for form ng the dual stress
liner may be reduced. Consequently, the productivity
WhatPsfcléfFﬁe&%m conductor device having the dual stress
['1ner may be inproved. Although exenpl ary enbodi nents
of the present invention have been described, it is
understood that the present invention should not be

limted tqQ these exenplary, enbodi ments but various
chdnges 2 AdmR@CrofdRan ARG Heemicgadygtos devicgigampeising:

inthe art within the spirit and scope of the present
formingra EMOSREdsantbar NMOSEET en aisubstra) anlat i s cl ai med
is: 1. A nethod of manufacturing a sem conductor

formindea idoel stoegy lirssrmigeludingr arfirgg porfddORETRgan flrst BtrEanETa second
on a substrate; and form ng a dual stress liner

portioh rmivngd; Y sbrebb r shaley tHN e ir&9siedd 'oH 19 TEAIOIHET &nd the

secon portion having a stress smaller than the first

NMO§:‘I* E?Sﬁlhgﬂiﬁ gﬁe ﬁgggﬁ#ﬁng Fr‘ﬂed %?M&%%@ﬁ‘h rﬁp @10% gecond
portiory f%foaf%gﬁ'@}{h%@ﬁq?ﬁ@ﬁggwwfg? formng a stregs

[iner on the PMOSFET and the NMOSFET; and rel axing a
whereiy thesformingthgstual stfess lingrecarpp@sgs:| i ner forned on the

NMOSFET; and wherein the stress of the portion of the
formingta stsgss limmrorothet ARQSRIEBFENdithe NVIOSFE T \andsel ecti vel y

exposing the portion of the stress liner on the

relaxifg\V@8treds bpagortibr betHeOdtAdss linedférmed or fige NA)ld)SF*EC!'F and

claim1, wherein the stress liner is forned by a

where! & Btre SNBAIMELHoRRAMDBCHRE AARY IfERIStHd RMBERETSS relaxed by

selectively exposing the portion of the stress liner on the NMOSFET to an ultraviolet

light.

2. The method of claim 1, wherein the stress liner is formed by a plasma

enhanced chemical vapor deposition process
3. The method of claim 1, wherein the relaxing the stress is
performed using a light exposure apparatus having a photomask for selectively

exposing the portion of the stress liner on the NMOSFET to the ultraviolet light.

4, The method of claim 1, further comprising heating the substrate

while exposing the portion of the stress liner on the NMOSFET to the ultraviolet light.
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3. The method of claim1, wherein the relaxing the

stress is perforned using a |ight exposure apparatus
havi ng a photomask for selectively exposing the

portion of the stress liner on the NMOSFET to the

ul tg.avi ol ghel hidhod %of diafn &t Mp@réih ﬂié"sﬁb%trat%ufst 'H%%\ted to a

conprising heating the substrate while exposing t

tempé??eré%?‘aPB%ntﬂ?O"ﬁ (P5tplugapEcon the MVOSFET to the

travi o e net hod of claim4,
wherein the substrate is heated to a tenperature of
about 400C to about 550C. 6. The nethod of claiml1,
wherein the relaxing the stress is perfornmed in a
vadium chahgemethod Tt Glaithol avharpisl the, reladingi the reiress is
dual stress liner conprises silicon n|tr| de. 8. A
performschind wcuwm chaotheri ng a seni conduct or devi ce
conprising: formng a PM OSFET and an NMOSFET on a
substrate; formng a stress liner having a first
stress on the PMOSFET and the NMOSFET; and

| t t
tsﬁgeCNN'O\éEEl]ﬁ_etG@Bgﬁﬂd“Br t%}zﬁ@r lci)': g)tﬁ f(%lah'{ﬁﬁsguéleﬁfeéﬁpﬁér E8mprises

on of the stress liner on the NMOSFET has a
Slhconorg{@nd stress smaller than the first stress. 9. The
nmet hod of claim8, wherein the stress |liner conprises
silicon nitride. 10. The nethod of claim9, wherein
the silicon nitride is forned by a plasm enhanced
chémi cal Adpethodegfopanifantusingcesemicondutios dewiceczbnaprising:
claim8, further conprising heating the substrate. 22
forming a PMOSFET and an NMOSFET on a substrate;
forming a stress liner having a first stress on the PMOSFET and the
NMOSFET; and
selectively exposing a portion of the stress liner on the NMOSFET to an
ultraviolet light so that the portion of the stress liner on the NMOSFET has a second

stress smaller than the first stress.

9. The method of claim 8, wherein the stress liner comprises silicon

nitride.

10. The method of claim 9, wherein the silicon nitride is formed by a

plasma enhanced chemical vapor deposition process.

11. The method of claim 8, further comprising heating the substrate.
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11. The method of claim 11, wherein the heating the
substrate is perforned along with the selectively
exposi ng the portion of the stress liner on the,
NMOBFET to the ultraviolet light. 23

12. The method of claim 11, wherein the heating the substrate is
performed along with the selectively exposing the portion of the stress liner on the

NMOSFET to the ultraviolet light.
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