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[0001] The present invention relates to MOS devices on integrated circuits,
and nore particularly to strained silicon MOS devices. BACKGROUND [0002]
A conventional netal-oxide-sem conductor (MOS) transistor generally

i ncludes a. sem conductor substrate, such as silicon, having a source, a
drain, and a conductive gate. -The conductive gate is typically |ocated
above a gate dielectric Ia;iyqﬂﬁﬁ g seim conduct or
substrate. The nobility of §h396§5gﬁ ﬁﬁgﬂbégglon in the .

sem conductor substrate underneath the conductive gate determ nes the

qual ity of MOS devi ces. [000311 Ceneral | or a gi'ven electric field across
the channel- of an MOS devi ce, FIERP O WHB&NVENTLQ:Nrent that flows through t he

channel i rect f.canr LN channel
on " dUBOtH " e HBAPLL ARk 8 MORUIAY oR bGP il W08 0"
current pzmmdrlyamstmﬁcbdtsﬂﬁoﬁmsaievﬁes:l rcuit can perform when using hl gh '
nmobility MOS transistors. [0004] As the demand for faster devices :

continually grows in the industry, the desire for a device having an

increased nmobility also increasesgad [%,Iget hod for fabricating. a .device
havi ng an increased carrier nobility vvoul e desirable. SUMWARY OF THE :

| NVENTI ¢80920005] - A conventionai metaboxidesemieondaster (MOS)&hnﬁmthgeﬁéraﬂiy hEldeavi ce-in
an int e%r at ed; ci rc sf.ructure conprises sem cqonduct or substrate,

contai ni WB‘GQD%E?F SF@E;lsBal a5 §Hican, daving a souse %)ﬂmﬂaa‘%%%éﬂqm’% ggatideover | yi ng
)3)9 ate dbRhREYe babe % %3 PIbcﬁtQ@ab%‘??h gﬂE BRLRE 1 aé)épﬁlﬁtr ﬁ?o%nfaﬁon fgnf ormal stress
rce I"on

m cover | ng t regli on raln re € conducti ve.

gate: | nemmdnﬁtmtoosubstrdle 'Eliermtﬂ:txhtyef mersﬁm)dhml fogivlith teReicbaiuctubst r at e,
cont ai ni qg a soyrce region and a drain region; a conductive gate overlying

a gate SPBFaeUpiang ?CWUQWEE%QPWM“@MMQS deviges. plurality of

conanct [90%ato. “OrRRLY I ERYRE ROkl pubiTy i Bh PEB 90 AP . o

subst r aimpurtofitatent thet Rovwrahioteh the Bhfel ddirecly fropbiofisd & PRobifitycsTRewieti ve
gate overlying a gate dielectric |ayer on the .sem conductor substrate;
in the chanmel. Thus the h1gher the moblhty of the carners in the chahnel, the more current can
) ﬂow and the faster a circuit can perform when using Ingh moblhty MOS transistors.
. [0004) - As the demand for faster devices contmually grows in the mdustty the desire for
a device having an mcreased moblhty alsoi increases. 'Ihus amethod for fabricating a dewce

baving an mcreased carrier moblhty would be desirable.

D 7 SUMMARY OF THE ]NVEN'I‘ION
[0005] A structure to improve carrier mobmty of a MOS device in an mtegrated cu'cmt
“The strucmre comprises a semiconductor substrate, contaunng a source region and a drain '

|

region; a conductive gate overlying a gate dielectric layer on the semicqnductb‘r substrate; a

- conformal stress film covering the source regioi the drain region, and the conductixfe_gate. In |

* addition, the structure may comprise a sez_ﬁiconductor substrate, c.ontaining'a source region and a
drain region; a conductiv«_a gate overlying a géie dielectric layér.on the semiconductor substrate; a
plurality of stress films cove_:fing the source region, the drain region, and the conductive gate.
Moreover, the structure may comprise a semiconduc_itor substrate, containing a source region and

' a,_c‘lra_in region; a conductive gate 6verlying a gate dielectric layer on the semiconductor substrate;




'z 14 February 2007 a spacer disposed adjacent to the conductive gate, the
- spacer having a width less than 550 angstrons; a. stresg{li:l I m e g@}’l ng the
source region, the drain region, the conductive gate, g er

BRI EF DESCRI PTI ON OF THE DRAW NGS [ 0006] A nore conpl ete under st andi ng of
the present invention can be obtained by reference to the detailed

descr i pt a spacerfdispoted diljarent & the con@iitive Ghtk ARe Wabd? \hﬁgé’ﬁﬁ@m@ g draw ngs,

i n which 0007] FIG_1 illustrates an: cross-sectional view o I\/DS devi ces
with a C@EL‘HP%F stggsp £l coveringithe soyrop@gion thGiraifirbgion thewondistivegatd, anditht Vi ew
of a Mg,deyice with two stress filmns, [0009] FIG: 3 illustrates a
cross-sectional view of a MOS device as shown ih FIG 2' where an inner

stress filmcovers source region and drain region; [0010] FIG 4
il lustrates a: cross-seq N V|ew of a MOS device with spacers adjacent
to a conductive gate: B FHON OF Tel PRAWINGShi s descri ption' of

IEE T T Ryt e

accorrpanyl ng draw ngs

wr i t t en refesoed qouhmtauhmdés&qmdsspém@dmﬁents I%n i3 wAAA &zﬂ%kﬂl
constru t ed to Q| ude "“fully cover" and pajﬁltﬁl ally covaé;F gover the
term C #'pe constructed to incl ude "l ocated directly on" and

"| ocate 0@[7 ve n.. Fl.G. n..e enb di nent. of
strai neglO silicon %%Sigjél\%@%%:ag%ﬁrﬁﬁh%@ ﬁ@gﬁﬁi‘ﬂn&ﬁ St g 4550
cont ai nfilg; source regions “120;  130,--and drain regions . 122 132,.. conducti ve

gates 1@ %1}'34 overlving.agate dielectric |ayer 126, 136, and a conformal
istress Pk 1150 Flgrkillagratesawmiss-seational viaw ofialOS dovies witli tvey stiess’ Blensy €gi ons

20, 1 rai-n-n 132,..anqd conductive gates 124, 134. The
conforﬁ@l gtress Fﬁ?ﬁﬁﬂ 5ﬁ°5§s'5°°319ﬁ§|"¥°§’%ftar1\49§ eﬂ?ﬁ%sb?%m&iﬁp%sm ve
stress Wh&mﬁﬁm@glcmsmlr@&ﬁﬁm evices: The first I\/DS

-[0010)"  FIG4 ﬂlusu'ates & cross-sectlonal view of a MOS device with spaccrs ad]acent to
: aconductlvegate ' ‘ SRR SRR

¥ | " DETAILED-DESCRIPTION

foort} - Thisdescriptiont of the:exemplary embodiments is intended'to be read in

connectiom:with the-accompanying: drawings, which are to be: considéred: part of the enﬂre
written- description. In the - description, the term “cover” should be constructed to inclide “fully
. ~ cover” and ‘partlally cover”. Moreovcr the term “cover” should be constructed to include
) “located dJrectIy on” and “Iocated bove” -
| [0012] As shown in FIG: 1. an exemplary embod:ment of strainied silicon MOS devices
comprises.a semmonductor subistrate 110 containing source regions 120; 130; and drain‘régions
122 132, éonductive gates 124, 134 overlymg a.gate dielectric layer 126, 136, and'a cofiformial
| stress filii 150, The conformalstress-film 150 covers the source regions 120, 130, dtain ) regmns
122; 132 and conductive’ gattes 124, 134; The conformal stiess film 150° can be a tensilé stress
| filin ora: compresswe stress film, This embodiment mcludes two MﬁS devices. The firstMOS'
* device has: the source reg::on 120; the drain region 122, and the conductive gate 164. A th161%hess
_ of conformal stress film- 150 15 Tg; 160 on' the source region 120 Ta1 166 on the dtain region 122;

" and’ Tgl 164 on the conducnve gate 124 leely, the second MOS devzce has the source reglon |
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+devi'ce has the source region 120, the drain region 122, and the conductive
gate 164. A thickness of conformal stress film 150" is E£¥]}60 8@,}he
source region 120, Tat 166 on the drain region 122, and i 4BY8Y t he
conductive gate 124. Likely, the second MOS device has the source region 2
14 February 2007 130, the drain region 132, and the conductive gate 134. A

t hi cknes O{hﬁ onformal .stress film,150 is Ts2 170 on the source region
130, TaoipPets A Bewnd3 ﬁﬂggh%ﬁﬂ ugiive gateil 3g A thickness of spafasmplstressifita 1861 e
134. Th I e £ 5044 i yvel ' m ri ance of-
134 s TRt he Sh TG 1 18000 i LA Rk YTLET T Aoyl erce of

addi t i orronduotize gate¢24. dFhe cotforrval esess fith WOER rdlstively db@Brm TAlvarid@b of Tol . and’
ns .al though the first - MOS and the second MOS

Tgl is | ‘th 15 tr

rrgy LZV&E%}%‘F%\EE‘%W?“SIS?:&%;&{}&@W lessetharg) 0angstnomse Inaddisidnnayariancerof i nt egr at ed
[ it | davi or . | Ikt f devi . :

ot her  Aeese B T 1 Y0 Tabotw. 5 Feles? b Toh esBom® Aol 6F E R an o

di sposed@fjand tetsedond MOS map hekeliffatént ik RSiod? 4n ak 3emtO sdbodtsnt 4 St and

second MOS arg separated from each other and fromother conmponents by
passi vatiitggraied girgioan somprisepne MO devire ot pluslits 0fMOS devicesg Imswnelotier 142,

and 14 BiriesS I trench. isolation (STI) or fileld oxide copprising,
for. ex;élr]r:%?e, §t|s1 élijg%)eﬁ e(%%?(i ; lgsﬁﬁﬁ%é?“b%caﬁgﬁfdbﬁpﬁﬁﬂ a@?‘l‘e@’é@ tg“-']r:)l m 150 is
Tpl. 180 comiuctie: @e890¥aBai n regi on 140, Tp2 182 on the passivation region

142, an(E TES 184 on the passivation region 144. A variance of thickness
bet ween 93] Tp2, Thafirstrpa stoond MOS artseparhfed frongedch oter addrfrcanethérer

T do; ons Etpporind Bl pRRGGt Styseiont g Bnant e e bireirimmureBioml Boluet ve
gates, 144t shilRy thth BBARLS (T8 or e e UR R GHE A6 Blarsife! S8n didee 5O
I'Tcon e, 5|p|cn e, Si

conprises silicon dioxide, s nitri OXYAItTI con

car bi deA thickpess off conformalisimasitfibmr 50 feF ¢ 080 orfihe passivhpivekios 146 fa2lomHeH0 can
be o iRl ToeL TR, L oL aper, Dbl o0 (T Lo ayer
s B M O g B A,
- rangi ngthigkpess betwatrepassitativmrdhstaad 280 rddidiasHat iiclides Source regions, drain
regions, and conductive gates, is less than 150 angstroms.
[0014] : The conformal _su'ess- film 150-compriées silicon dioxide, silicon nitride, silicon
_ oxynitride, silicon carbidé, SiCN, or a combinatioﬁ thereof. The conformal stress lﬁhn'lSO can
be formed by Rapid Thermal Chemical Vapor D.eposition (RT-CVD), Atomic Layer Chemical
- Vapor Deposition (ALCVD),LowPressure Chemical ‘Yaf:or‘Déposition (LP-CVD), or Plasma
-Enhanced Chemical Vapor Deposition (PE-CVD). The conformal stress film 150 can be a
tensile stress film with z stress ranging approximately from 100 to 2000 M Pascals or a
compressive stress film with a stress ranging approximately from —100 to ~2000 M Pascals. ‘The

strength of conformal stress film 150 is determined by reaction parameters during a chemical

~ vapor deposition process such as temperature, pressure, and flow rates of reacting gases. The'

‘ tgnsilc or compréssi\fe Stress cauéed_ by the conformal stress film 150 affects the lattice structure
of nearby semiconductor material to imprbve carrier mobility. | _
[0015]  The conformal stress film 150 can bé further doped with at least one material

' selected from a group comprising antimony, indium, silicon, aisenic, phospﬁorous, boron, argon,
qr oxygen. The doped conformal stress film is then annealed at least one time. The annealing
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-conpressive stress filmwith a stress ranging approximately from-100 to
-2000 M Pascals. The strength of confornmal stress filn1éﬁp I S dé@&gﬁined
by reaction paraneters during a chenmical vapor depositi %?ﬁ%@ uch as
tenperature, pressure, and flow rates of reacting gases. The tensile or
conpressi ve stress caused by the conformal stress film 150 affects the
lattice structure  of nearby sem conductor material to inprove carrier
nobi | i t yProgestis 4y ramsea imneraurirappreximetely fom 3301150706 &ielshis degreasiferlesdtipadOwi t h at
| east . ong; Y1 ed. -f.roma group conprising .antimony, indium
siIicon?ﬁgﬂgéﬁkgghgwggkﬁ%%§g f?"lPﬂﬁ?&Hﬁﬁ%ﬂPﬂ B ten. The doped
conf or THOOK " €SS Tl dndlemBodinRft, HBREFLRSH Sress ARS 15PRE térslBstredd Wim RPARBA | Ng 3

14 February 2007 process i's to rai.se a tenperature approximately from 350
t o 700- &yIFH-(¥Dy dyiring thef dspodiiangrodess the Gemperature dssabolrt7sAditlshisaliagréesi theogen gas

cont or mtHEEF ol S0 RIBCR NG 157 BEERR 1 dpvbloot 7 Bob ot ol bR O,

During 5500 sleROsidithONowtREEOS: i 85”6@;% % UR B ﬁib;alﬁ, ut - 4R0 4o ﬁfﬁgﬁa] .
degrees; .- tﬁg@’ pr-e%gg??giiﬁg&gﬁzolh'?% 5&4 tO?’%’é’, A?ﬁlleﬁ’lg bW“raﬁtgg'g%ed g I's about
50 seemptressdilifl Shconaprisingfsilisbi3nitrideaiti g thickha@d oS TIOMangstotna s fbinead: Tak e - of N2
i's about 1500 seem After ;abogé?ig 34 mnutes;. the confornal stress film
]}50 cgnﬂ}"ﬁg&‘ﬁ%"g@ﬁ’%@? tE’ﬁF‘i firees f nigres ﬁ%@lﬁﬂ%ﬂﬁ%@@@pmla 'a"h@%qﬂfmf_ s
or nmed. - ) ‘ ] S nformal stregs film
s 63; %;gw T g] téé%{rl\% %ﬁi?ﬂ%fgiggg%@?mﬁlﬁﬁhﬁ%saﬁ% ‘{@Dﬁgﬁe@ﬁ&%"e‘s s of
1.59 G oétanforiml stresefile! Slatniges aptDaRhRE from 0o J0Dasishess Tie
confornal : stress fil mj;150:ra,ng_es_ ggggroxi mat el y ?romOZOOia?% 500qhgest r ons.
; e 3 pP@E%@@WE’E@&P&%@W@W@B’Mﬁﬁ%@@'?ﬁl e =@ m-t@gf-cgi_gs
egr eeSannfiiSial 10 10 :0f . £QRf OF i, 15 .0 is: deci :
regct i o%orﬁsgﬁl%eéﬁlms%%ﬁgé%c?&p g%@@nﬁ gé:n?egqi%%lgeh%Ten%gegz\i;gre,]péetsggs,glﬁwva?/i ous -

gases i ratdshévgrions gaesin{thdfédesihe MOS devi ces can be formed by conventi onal
mat eri al s_and nmet hods: known. to people in the art. For exanple, the
conduct %% lgat es TﬁQM@SLQWiaﬁafnrm@éamhmﬁbnﬁmteﬁahmm methodsk@o®a. wi th a
ks AP ASROR SR ELY. LomA0D. £ 2000, srelr o The, gate
si | ggaaﬁgsﬁ»gqﬁng._a-.&méﬁneﬁﬂ@giﬂgéﬂgrméﬁlﬁ%ﬁ?mo 2665 H AP PRV R Rl T oM 8
layer 126,.136 can comprise silicon dioxide; Hafhium oxide, silica;.or zirconium oxide witha: -
thiclqwss;';angingagpprdkimatelyf-ﬁ'omz8:rt05»;50?{angslroms. :
[0018] . AsshowninFIG.2, anothercxemplary embodiment of strained silicon MOS
devices:comprises.a substrate 210 containing a:source region:220:and a-drain regions 222, a:
D conductive: gate.224dyéﬂyingzaz'gatet'dielectﬁcflayerj2-26',..and‘;tw0,-.stnessi-ﬁlm;?containing*an
inner stress:film 230 aﬁd?_an:outen stress film:240. Stress: films:230;.240:cover the-source:region - -
220, the d;ainreg‘ibnﬂ&.’?& and‘the:conductive: gate:224.. The stress of inner stress:filin:230:may- |
be less thamthe stress:of outer film:240; In addition; the stress: films 230-and 240:may comprise:
different:materials;and:be- formed by different mettiods. Becase stress: films. 230-and 240 canbe
_ formed.bytmethod's,-:mentioned:in_ the-above, the related description is:omitted:here:
[0019] - FIG. 3:iilustrates-an: altemative:emquirﬁent where two.stress films.cover aMOS
device. The MOS device contains a substrate 310-with a source:region. 320 -and-a:drain-region
322, and'axconductive:gate. 324 overlying a gate:dielectric layer 326. ‘The source region 320; the-
.di'.ainﬁregionﬁ-zz,,and:thefconductive:.gate:324 are:collectively-called anactive:region. An inner -
_sp'ess=:ﬁ]n'_r‘-'340 compris;as nitrogenized salicide on the source region 320 and the drain region 322.

4 .




+[0018] As shown in FIG 2, another exenplary enbodi nent of strained
silicon-MOS devices conprises a.substrate. 210: contain%gg a so 6@? regi on
220 and a drain regions 222; a 3 conductive : gate 224 gFWFﬁé
gatedielectric: layer 226, and two: stress: filns containing an inner
stress film230 and an outer stress. filnm40. Stress fil nms. 230, 240: cover

t he: source-:region_ 220, the drain region 222, and the conductive gate 224:.
The st r eBle ignerishpss film mep be inside therpubsta®:3 1frayon the taped thetshbsirateh dngmtesss  of

G111 ex ertiohae 150 by e of et e S Ao i E AR, BC,

films 23Moand RABndRAvRte 1227 HECthbwdTES ﬁﬂq]]%mgﬁgsé gml??i}d dantoﬁg cBheye, the

rel ated description is omtted here. [0019 ustrates an
al t er natnorion eftkroadtiveenegiomhbrsemievwmbsdimests, spadetsl 328 amalisposed afabent thethie ce.  The

and. asarEPRTPR O T4 S HE i oet i s moghg SRR LORES, .
i o1 ect 1h00b ity bolose MR dBANA2ec $15ng LA b0 0N 322, and

. the. conductive: gate 324 are-collective T active: region. An
inner dJ0028s fi | Thiferctress film 840 is formpegdyisitieliiatia dndinitfogeiizatione Muesiak e

regi on. 3@0 ﬁgq% -heNgcraf'un rggi on 322.. 4 14 Febryary 2007 _The inner stress
film mayfBet3s » O hlickel, Bigy pepeed 4 silicidate hempfiverregion A silisidatigdayensuch ann

out er : L i IGEeT W& I 7L han  fh f i nner stress
film 34?%%52%@% e&?gﬁﬁgrs{ﬂghtujra %s%s‘fl nqggliﬁ@%g ﬂ{eﬂgﬁlggngaéjgoﬁo% gate 324. In
ot her waitetsgenitzéksilicideeilmst ress fil m 340 can only cover a portion of the
gaati ve rQefgziéa)n. I n some enbodi nents, .. spacers 328 are di sposed adjacent to
tHe cof ive

g dhownan FIG. dhamexemplariotmbndingat pf awraing sihicen MéiSalenies s

rangi ng - OX | ' 0 _ 200 ‘angsir ons Jqmay _be di.spose et ween tHe
conduct ic%%ﬁgg%ﬁﬁtgﬁy%%%ﬁ%ﬁ ?'P}'gfe rf%@gﬁora?ﬁg d]raﬁ%%elglogtqfrz PS40 is
formed ggtesidd b@ér@aigia@ateaﬁ&gd&iidlﬁ?ﬁﬂ%,zaﬁ& bifers W30 @iodéPadjdremito @ Cobal t, or
Ni ckel , may be used to silicidate the active region. A'silicidation layer
such as conducire gatprddtd Thawpeeer 430 hase widthed35 dese then 650 Migstrorge il widiheofas t hen

o AT b by Bt i ©
R R R R L R S e
di spos ed3GdTtecsparer 439 cah e of 2 round shape or L shape. A thin film of oxide liner with a
o thickness ranging approximate]y frOni'iZO to 200 ’angstroins may be d'isposet_l' between the
conductive gate 424 and s;'aacers' 430. In this situation, the thickness of the o.zgid‘elliner is -
included in the thickness of a spacer. The stress film 440 can be formed by methods mentioned
above, = ' | ) 3 o
) [0022] Although the invention has been described in terms of exemplary embodiments, it
is not limited thereto. Rather, the appended claims should be construsd broadly, to include other
variants and embodiments of the invention, which may be ;i:ade by those skilled in the art

without departing from the scope and range of equivalents of the invention. -




conductive gate 426. The spacer 430 has a wdth 435 | ess than 550
angstronms. The width of a spacer is neasured fromthe eggf of a &@pductive
gate to the edge of the spacer. A stress film 440 cover Freiacy 29 regi on
420, the drain region 422, the conductive gate 424, and the spacers 430.
The spacemnd4B80isanahre@fia round shape or L shape. A thin filmof oxide
liner wwth a thickness ranging approxinmately from20 to 200 angstrons

maybe di SpOSGdAthMﬁﬁﬂlﬂeh@o ﬁm\_&ﬂsb@t t¥er o @oh2diand SRAMeESd4dde I N this
situation, the thicknes e oxide liner is included in the thickness
of a spaceP. THEEraE] f‘HI‘rﬁ“&&o CHPWEFEf med by met hods nentioned above.
[0022] Although sheiddndertoonsitasrheen descinbed i nnderesrofi@xenyl ary
enbodi ments, it is.not limted thereto. Rather, the appended clains shoul d
be constrGed Brb4dPY "t o include other variants and enbodi ments of the

i nvention, whi ehcasmgx.bﬁmadeam/ dvieaseiskid lcedei Aidhectaric lwréhait departing
fromthe cope and rgng@o %g%l V€l| ents of the invention. 5 14 February

2007 \What“i's Tlaime SFPUTt a8 to i nprove carrier nobility of a

MOS device i naanléastegnat ech Ginmed ttreonpiiilsi ngver e sandustoce
substrat er? ,alsgl di%%iogr ggoﬁegénocp %ng ancgu %Ilvel’ eg;{ on; a conductive

gate over ng ‘a gafe rrc’ layer & 4&f ddHduct or substrat e;
~and at | east oreexonf ermdl S‘sxa’@s@ﬂml s cn/@lotnyrﬂgsis&ai étseascEllm egi on, said

drai n [ ©9L0Pn A 5Bt GANNGH, B GPLS0gNDET SihooBbds s ess LT T a

conpressi ve stress min ange of appr oxi mat rom-100 to -2000
MPascal s &engile ¢nsese Stlmeds fitandenod ﬁ%lg@(l@fatabpr@mmétoél yofrom 100 to
2000 MPase@h@ -mpascang. structure of claim1l wherein a variance of a

2. The structure of claim 1 wherein a variance of a
thickness of said conformal stress film on said source region,
said drain region, and said conductive gate is less than 150

Angstroms.

3. The structure of claim 1 wherein said integrated circuit
contains at least two MOS devices and said conformal stress
film covers said source region, said drain region, and said

conductive gate of each MOS device.

4, The structure of claim 3 wherein a variance of a
thickness of said conformal stress film on said source
regions, said drain regions, and said conductive gate is less

than 150 Angstroms.

5. The structure of claim 3 further comprising a plurality
of passivation regions adjacent to said source regions and
said drain regions wherein a variance of a thickness of said
"conformal stress film on said passiVatiOnrregions is less than

150 Angstroms .




t hi ckness of said conformal stress filmon said source region, said drain

region, and said conductive gate is less than 150 Angst
structure of claim1l wherein said integrated circuit %Q%E’H'?%ggﬁast t Wo

MOS devi ces and said confornmal stress filmcovers sai d source region, said
drain region, and said conductive gate of each MOS device. 4. The
structure of claim3 wherein_a variance of a thickness of said confornal

stress filPm onT88i YHeUice of cgidofis ! Sartdhisdr &PRPELYBhS, SBAESai d
conduct i vaigpssed Sadh@&&nt tﬂtﬁ@alaoc&ﬂgﬁitﬁﬂgsgaée, Hastpaedumgvohgcl aim 3

further co of passivation regions adjacent to said
sour ce reang tsrhg%sssg{i DPEH%?FS wherein a variance of a thickness of
said conformal stress fi I m on sai d passivation regions is |less than 150
Angstroms 6 1 Febtr uar g He structure of cl ai (r%p 1 further
conprising-a si%e? HS 5§e8| a%i]]aé@e "REEE @ EBRUUS V& Bate, said spacer
havi ng athictiedsess shbm c&@ﬁo@dﬁgStsmS ?uxﬂ'hﬁz slaridckoni-eOfreghiah /m 6
wherein a i e of a thi cknes conformal .stress filmon said
sour ce reﬁ%g%,%(sié)i a°drain arnélgls%h con §1é|lvec%ntcﬁjcfaflges Cfg,paﬁ‘ﬁﬁl sai d
spacer i $slbss tthan 150 Anrgstronss. 8. The structure of claim1l wherein
said stress film conprises silicon dioxide, silicon nitride, silicon

~oxynitride, silicon carbide, SiCN, or a conbination thereof.
8. The structure of claim 1 wherein said stress film

cormprises silicon dioxide, silicon nitride, silicon

oxynitride, silicon carbide, SiCN, or a combination thereof.

9. The structure of claim 8 wherein said stress film is
doped with at least one material selected from a group
comprising antimony, Indium, silicon, arsenic, phosphorous,

boron, argon or oxygen.

10. The structure of claim 9 wherein said stress film is

annealed at least one time.

11. The structure of claim 10 wherein said stress film is

annealed approximately from 350 to 700 Celsius degree.




9. The structure of claim8 wherein said stress filmis doped wth at

| east one material selected froma group conprising antj n]¥, I 2&# m
silicon, arsenic, phosphorous, boron, argon or oxygen. € ucture
of claim9 wherein said stress filmis annealed at |east one tinme. 11. The

structureiof clrabmdf.cwheeebn salich 3iress-did Buig s@nReakedyapproxi matel y
from350 to 700 Cel sius degree. 7. 14 February 2007  12. The structure of

claim 11 HBPRISH Sordaspeed P Mg leasnéaprR PR xanpkttv®%f tinme | ess

t han apprexhoeéely 90 mnutes. 13. The structure of claim 10 wherein said
stress filmis annealed when nitrogen is introduced. 14. The structure of
claim1 wherein a thickness of said stress filmranges approximately from
200 to 50Q@3Angsheosmructhpre dheclstimuctukeeofinClsaim dernher €immsiad d stress
filmis forne RT-CVD, AL-CVD, LP-CVD, or PE-CVD. 16. The structure of
claim1l \Aﬁ%?%aﬁecgé‘lhﬁnsﬁié’lsosgeﬁ Fh 15553857 Ed in a tenperature ranging

approximately from200 to 600 C. 17. The structure of claim1l wherein said

conducti ve,gat conpri.ses | ysi.licon, metal, or SiCGe. 18. The structure
of "ol ai m 14 Gher B s BT EEnge ot &t T a: e ate oF aee
appr oxi materysd rigimd@Ondes 20000x Angstinomeom1B00 Tee 580 rmduremsef. cl aim 1

wherein said gate dielectric

15. The structure of claim 1 wherein said stress film is

formed by RT-CVD, AL-CVD, LP-CVD, or PE-CVD.

16. The structure of claim 1 wherein said stress film is
formed in a temperature ranging approximately from 200 to 600

C.

17. The structure of claim 1 wherein said conductive gate

comprises polysilicon, metal, or 3SiGe.

18. The structure of claim 1 wherein a thickness of said
conductive gate ranges approximately from 400 to 2000

'Angstroms.

19. The structure of c¢laim 1 wherein said gate dielectric
layer comprises silicon dioxide, hadafnium okide, silica, or

zirconium oxide.

20. The structure of claim 1 wherein a thickness of said gate

dielectric layer ranges approximately from 8 to 50 Angstroms.

21. A structure to improve carrier mobility of a MOS device
in an integrated circuit, comprising:

a semiconductor substrate, containing a source region and
a drain region;

a conductive gate.overlying a gate'dielectric layer on

said semiconductor substrate; and




| ayer conprises silicon dioxide, hafniumoxide, silica, or zirconium
oxi de. 20. The structure of claim1l wherein a thickness ]%f ai d g&}e
dielectric layer ranges approxi mately from8 to 50 Angst ruary 4007,
structure to inprove carrier nmobility of a MOS device in an integrated
circuit, conprising: a sem conductor substrate, containing a source region
and a drain region; a conductive gate overlying a gate dielectric layer on
sai d seni conduBtRTWEUBSYr at ST5E7E 81405 FEVPUAY YRR RFAY §OPFEfal ity of stress
filnms overkyidtg said SQUCeeh€ghpnd aladddedidudtegkogataind sai d conductive
gate; wherein said stress filmis.a conpressive stress filmin .a range of
appr oxi mat el y ’f’ﬁ%l?ﬁl-nlﬁﬁlaosyﬁﬁfo fﬂ‘/gﬂsﬁ%llas COPPEeS I Bl iotE 8t rese fPfImin a
range of appsrmpd wEt epyrdxriamc200 foom 2000 MPasmalosMpa2callherstruct ure of
claim 21,t(\a/\1/r115e.rleei gtansén ]ﬁr stress film,_ of sai.dagl Era it% %f tress filns
has a stress 1ess than NG L9SUCE SRRTREL AL S did g?ur ality of
stress fiko®0 MPascihe. structure of claim 21, wherein an inner stress film
covers a portion of said source region, said drain region, and said
conductive gate, and an outer stress filmwth larger stress than said
i nner str23s fThenvovwersrsaid dlaner 254 nésgeihi dmmimeirdssoescefidegi on, said
drain regbpn, andaaleh« CORIUELLYE MAhS n2éa TRESLT AL GaRT LA M 23,
wherein saird 1nner stress film .

of an outer stress film of said plurality of stress £films.

23. The structure of claim 21, wherein an inner stress film
covers a portion of said source region, said drain region, and
said conductive gate, and an outer stress film with larger
stress than said inner stress film covers said inner stress
film, said source region, said drain region, and said

conductive gate.

24, The structure of claim 23, wherein said inner stress film

comprises nitrogenized silicide.




conprises nitrogenized silicide. 9 14 February 2007 25. The structure of
claim 21 wherein said stress filmconprises silicon dio si | @O’n
nitride, silicon oxynitride, silicon carbide, SiCN, orxféqgg %\ on
thereof. 26. The structure of claim25 wherein said stress filmis doped
with at | east one material selected froma group conpri si ng anti nony,

I ndium silicon, arsenic, phos Qro bor.on, argon or en. 27. The
struct ure%f cFaf rﬁtfélc\mé?e ﬁ gfr“&esreflpl R S%ﬁﬁéaﬂ: at | east one
tinme. 28. c&h;&ﬁersueﬁmt@oxofdmkaum Z-Jll\anehenﬂtlsﬁlsj stressnfilmis anneal ed

mate m 350, t o 700 Cel si egr 29. .The. strycture of claim 28
o o Teb i ehs PrH e 2aaRRaS) Sa e o S b tar ot e ERE Than o

approximately 90 minutes. 30. The structure of claim 27 wherein said

stress f| anneal ed_whe i_t.rogen |ntrodc d 31..The Structure of
claim21 V\g]er elh a rﬁjicg ﬁ%s%goqaéénl %g }ferre%? ff Sszé]prﬂ)r dxi mately from
200 to 50Qoprhstitbnet 18t Bhe sdtraicitalr eebécmcmfrmﬁlavd;mm n said stress

(s, LIy e M, WO, o BRE ydiy igart et ure of

appr oxi mabetan,f porP200r taxy®8d. C. 34. The structure of cl ai m 21 wherein
sai d conductive gate conprises polysilicon, netal, or SiCe.

27. The structure of claim 26 wherein said stress film 1is

annealed at least one time.

28. The structure of claim 27 wherein said stress film is

annealed approximately from 350 to 700 Celsius degree.

29, The structure of claim 28 wherein said stress film is
annealed for a period ¢f time less than approximately 90

minutes.

30. The structure of claim 27 wherein said stress film is

annealed when nitrogen is introduced.

31. The structure of claim 21 wherein a thickness of said

stress film ranges approximately from 200 to 500 Angstrcms.

32, The structure of claim 21 wherein said stress film is

formed by RT-CVD, AL-CVD, LP-CVD, or PE-CVD,
33. The structure of claim 21 wherein said stress film is
formed in a temperature ranging approximately from 200 to 600

C.

34. The structure of claim 21 wherein said conductive gate

- comprises polysilicon, metal, or SiGe.

10




10 14 February 2007 35. The structure of claim21 wherein a thickness of

said conductive gate ranges approximately from 400 to O%OF Angs . 36.
The structure of claim21 wherein said gate dielectric 21I4 g}:uag%%éfl ses

silicon dioxide, hafniumoxide, silica, or zirconiumoxide. 37. The
structure of claim21 wherein a thickness of said gate dielectric |ayer
ranges appr.oxi E@tel froms8 %/o 50 Angstrons. 38. A structure to |rrprove

carrier nmoBili HREEC Y T ﬁla‘fﬁh?ﬁﬁlé]graal:]éﬂc}fﬂerséuf’tf <'i‘:]cfjrrprl sing: a

sem conduebatustibat wate, r&qsabpbAgk dnaseUl Cerdegicontangbo@ drain region; a
conduct i v% ga%e overl ying a gate dielectric layer on said sem conductor
substrat e; spacer di sposed adj acent to said conductive gate, said spacer
having a width | ess than 550 Angstroms; and a stress filmoverlying said

source re |on, id dr i conductl at sai d spacer;
wher ei n Sgl d sttpflgsst]?uﬁ LN Ojggcclc?r%“r ggs‘i%/eresltrg% algtr% %ﬁef%d?ralr?ge of
appr oxi matlelyr f emupri60 $d1c2>®0@1<hﬂa;&cahsfoxuza odiensi belixtar,ess filmin a

range of %ggégﬁdmto%gefrom 100 to 2000 MPascals. 11 - ------- ---- --- 14
February

37. The structure of claim 21 wherein a thickness of said
gate dielectric layer ranges approximately from 8 to 50

Angstroms.

38. A structure to improve carrier mobility of a MOS device
in an integrated circuit, comprising:

a semiconductor substrate, containing a source region and
a drain region;

a conductive gate overlying a gate dielectric layer on
said semiconductor substrate; _

a spacer disposed adjacent to said conductive gate, said
spacer having a width less than 550 Angstroms; and

a stress film overlying said source region, said drain
'region, said conductive gate, and said spacer;

wherein said stress film is a compressive stress film in
a range of approximately from -100 to -2000 MPascals or a
tensile stress film in a range of approximately from 100 to

2000 MPascals.

11




39. The structure of claim38 wherein said stress film conprises silicon
di oxide, silicon nitride, silicon oxynitride, silicon c ﬁhﬂe, g@ﬁN, or a
conbi nation thereof. 40. The structure of clai m39 wher®&i S5 4“8t ess
filmis doped with at | east one material selected froma group conprising
antinony, Indium silicon, arsenic, phosphorous, boron, argon or oxygen.
41. The structure of claim40 wherein said stress filmis, _anneal ed at

| east one 3P meTRASTEHTEUEE r UL tUrPEMoP VR TR SRR r i SSaf 4 8t ress filmis
arnealed aﬁﬁﬁﬂﬁﬁﬂﬁ@QgYC$ﬂQﬁb3?e?tO&ZQQmﬁEhﬁ%ﬂﬁk?EQEEEcoﬂ3.dTh? strucfure of
claim42 erein said,stress filmis, anneale . a_peri of time |ess
than appr 831 WRURISF /00" LHTNEESP 00, SR oOF b (T BRE L1 A TRFE fher of n sai d
stress filmis anneal ed when nitrogen is introduced. 45. The structure of
claim 38 wherej,n a thickness_of sai tress filmranges_approximately from
200 to 50 Anggﬁ?dﬂﬁ?“:ﬁé? %%éﬂ§?th?u CISF D Pattn 3 S e?égﬁ $hid stress
filmis fopeedviby RT-1RA3t AbeGvixediRICYBleotedPErGNDa difouplhe structure of
cl aim 38 i aid stress. fi.lmis ..f.ornmed in_a tenperature_ranging

Sppr oxt e vt 1 s a85 506 Pt e TR Te L Frare BRCRTTRia8 wher o n
sai d condbetéwe aggbe ccxomueses pol ysilicon, netal, or SiGe. 12 14 February
2007 49. The structure of claim38 wherein a thickness of said

41, The structure of claim 40 wherein said stress film is

annealed at least one time.

42. The structure of claim 41 wherein said stress film is

annealed approximately from 350 to 700 Celsius degree.

43. The structure of claim 42 wherein said stress film is
annealed for a period of time less than approximately 90

minutes.

44, The structure of claim 41 wherein gaid stress film is

annealed when nitrogen is introduced.

45, The structure of claim 38 wherein a thickness of said

stress film ranges approximately from 200 to 500 Angstroms.

46. The structure of claim 38 wherein said stress film 1is

formed by RT-CVD, AL-CVD, LP-CVD, or PE-CVD.
47. The structure of claim 38 wherein said stress film is
formed in a temperature ranging approximately from 200 to 600

C.

48, The structure of claim 38 wherein said conductive gate

comprises polysilicon, metal, or SiGe.

12




conductive gate ranges approxi mately from 400 to 2000 Angstrons. 50. The

structure of claim38 wherein said gate dielectric |aye ri silicon
di oxi de, hafnium oxide, silica, or zirconium oxide. 51.hH%%g§¥¥g@iLre of

claim 38 wherein a thickness of said gate dielectric |ayer ranges

approxi mately freM i ud8 cANGSikONE. whdkeih BELAOEAfss BRI S¥idg carrier
nmobility of a MOXS device in an intg@gated circuit, said MOS device

conpri si nGCEANSEM JREG T UIISUBBPF At B atshYar it % $8uft region and a
drain reghgsatraid a conductive gate overlying a gate dielectric layer on
sai d sem conductor substrate, said nmethod conprises a step of formng a
conformal stress filmover said source region, said drain region, and said
gat e; wheléin Shedsistucesse bfldsndisn ascwmgrasSiseedsfaesslikilémiit a range of
appr oxi mat el from.-100 to -2000 MPascal s or a tensile stress filmin a
e of ABBVBITREAFS® (7 ohorg0 PE 000 RRRLER % s SRLEANGE of f mprovi ng
carrier nebrtonijumobxaddOS device in an integrated circuit, said MOS device
conprising a sem conductor substrate containing a source region and a
drain region, and a conductive gate overlying a gate dielectric |ayer on
sai d sem ebnduthersmubturat ef cla@ic ARt Wotkedonpr theskresssvépsaifd form ng a

plural i tyg\%{;le Sif883cLELm Quer rﬁgirq?sfn Saﬁ%ﬁ:%ﬁimé@@if’hmﬁab d.gry n region, and

said gate erein said stress a conpressive stress filmin a range
of approxfrageigmrs.-from -100 to -2000 MPascals or a tensile stress filmin a
range of approximately from 100 to 2000 MPascal s.

52. A method of improving carrier mobility of a MOS device in
an integrated circuit, said MOS device comprising a
semiconductor substrate containing a source region and a drain
region, and a conductive gate overlying a gate dielectric
layer on said semiconductor substrate, said method comprises a
step of forming a conformal stress film over said source
region, said drain region, and said gate; wherein said stress
film is a compressive stress film in a range of approximately
from -100 to —-2000 MPascals or a tensile stress film in a

range of approximately from 100 to 2000 MPascals.

53. A method of improving carrier mobility of a MOS device in
an integrated c¢ircuit, said MOCS device comprising a
semiconductor substrate containing a source region and a drain
region, and a conductive gate overlying a gate dielectric

- layer on said semiconductor substrate, said method comprises a
step of forming a plurality of stress film over said source
region, said drain regibn, and said gate wherein said stress
film is a compressive stress film in a range of approximately
from -100 to -2000 MPascals or a tensile stress film in a

range of approximately from 100 to 2000 MPascals.

13




13 14 February 2007 54. A nethod of inproving carrier nobility of a MOS

device in an integrated circuit, said MOS device conprisj a
sem conduct or substrate containing a source region and aﬂdﬁ%lnﬂ'firy?%%;f on, and

a conductive gate overlying a gate dielectric |ayer on said sem conductor
substrate, and a spacer wwth a wdth | ess than 500 angstrons di sposed

adj acent to said conductive gate, said nethod conprises a step of formng
a stress>fil nPol@rixhiod $BRFCE Pegrohiesailidt &y Pt gMoR, I%Hi<¢ 1gate, and
sai d spacef; ivfeefreitedsal st €88 d iNdD i@ vace COIMPYr@sShyes stress filmin a
range of ag}gr oximately from-100 to -2000 MPascals or a tensile stress

filmin a®PRhgEBF toapprRiG e efy 11 ot 08 T FC0G PRS2 14310

region, and a conductive gate overlying a gate dielectric
layer on said semiconductor substrate, and a spacer with a
width less than 500 angstroms disposed adjacent to said
conductive gate, said method comprises a step of forming a
stress film over said source region, said drain region, said
gate, and said spacer; wherein said stress film is a
compressive stress film in a range of approximately from -100
to -2000 MPascals or a tensile stress film in a range of

approximately from 100 to 2000 MPascals.
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