STRAI NED SI LI CON MOS DEVI CES FI ELD OF THE | NVENTI ON [ 0001] The present

I Aivention relates to MOS devices on integrated, circuits, and nore
particularly to strained silicon MOS devices. BACKGROUND. [0002] A
conventional . netal -oxi de-sem conductor (MOS) transistor generally includes
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 layer that is forned on"the sem conduct or substrate. The -

nmobi I'ity of carriers in a _channel- region in the sem conductor substrate
underneath the conduct i ve S§BANERSEFNEMATREYIAS ty of MOS devices. .

[ 0003] Generally, for a givéen electric field across.the channel of an MOS
devi ce,” the anount of current that flows’ through the channel is directly
proportional to a nobility oFIED OFGHE INVENT®Nhannel . Thus the higher the

mobi. | it the riers.in the he nore current can flow and the .
faster @Oﬁhcwt r?rﬁﬁlrtF%vﬁﬂﬁlW@ﬁteﬁéqwsrﬁe&@%ﬁ?dPe diofseitsy AN or 5.
[ 0004] pRtibd&A1HS ed §kco &ﬁ@@ﬁeﬁ&gl ces continually grows 'in the industry,

the desire for evice having an increased nobility al so increases. Thus,
.a method for fabrlcatlng a device having an increased carrier nobi ity -

woul d be desirable. SUMVARY OF Tﬁﬁﬁi N [0005] A structure to inprove
carrier nmobi l ity of a M3S device grated circuit. The structure

conpr i SEM02] Sem CDBshvERhASHIEL e em RRRIR D HEARMGQChaRlPRcRAg 2 drai n |
region;- a conductive gate overlying a gate dieleCtric |ayer dn the

s eni -coneRmEtandueobsteates such as siliedtpharing ssouessa tﬂminmnﬂcnmndmw pae.slimr ce

regi on, and, t he co |ve |on -t he
struct u?&éllaﬁ%@ %é@ﬁ%&ﬂlggﬁf logae dc%’ﬂﬁfh%g ?h%{? at&%fﬂ@?‘ﬂ €a source
region @ﬂﬁc@duﬂbﬂuﬁs&a%'ﬁ@m&ﬂﬂ?ﬂ%dré’ﬁ 393%51%169 onYh 4 sémiBhdct el ectric
| ayer  on.the sem conductor substrate; a plurality of stress f| | ms covering.

the soufiberateyndsmeathiies conduative gaje defermings ﬂnermlahtmd MOS deviggat e.”  Mor eover,

JI[, E‘SI 3}[,] r @ﬁgéﬁr € na)beﬂefnﬁr,l rea gzvesneeqéc%'? ngelfg ;[J.Cg'gss € Cl tallf:ll% of ancl\%BtSaderr}llcg a source

amount of current that flows through the channei 1s directly proportlonal to a mobility of carriers
in the channel. Thus the thher the moblhty of the camers in the chahnel, the more current can
flow and the faster circuit can perform when using h1gh mob111ty MOS ftransistors.

o " [0004] -  As the demand for faster dewces contmua]ly grows in the mdustry, the desire for
a device having an mcreased mobthty also 1 increases, Thus amethod for fabricating a devme

having an mcreased carrier mobﬂ,lty would be desuable

" 'SUMMARY OF THE INVENTION
[0003] A structure to improve carrier mbbility of 2 MOS device in'an integrated circuit..

" The structure comprises a semiconductor substrate, éontainiﬁg a source region and a drain
region; a conductive gate overlying a gate dielectric layer on the semiconductor substrate; a
conformal stress film covering the source region; the drain region, and the conductive gate. In
addition, the structure may comprise ﬁse:;ﬁiconductor substrate, cpntainjng-a source region and a
drain region; a conductive gate overlying a gzite dielectric Iayér'on the semiconductor substrate; a
plurality of stress films covering the source region, the drain region, and the conductive gate.
Moreover, the structure may comprise a semiconductor substrate, containing a source region and

a drain region; a conductive gate 6ver1ying a gate dielectric layer on the semiconductor substrate;



a drain region; a conductive gate overlying a gate dielectric |ayer on the
sem conductor substrate; .1 a spacer disposed adjacent to the conductive
gate, the spacer having a width | ess than 550 angstrons; a. stress film
covering the source region, the drain region; the conductive gate, and the
spacer. BRI EF DESCRI PTI ON OF THE DRAW NGS [ 0006] A nore conplete
under st andi ng of the present invention can be obtained by reference to the

dr s ngt e irRod i, STRELLIEONY 4l MO BB SEF 0r C, OF
MOS dev angatromé; talstrassdihmfoovatinl titd soems rdgidn] the (B4R figion] e céndubtiveSateddrRiShe
across-sectional ™ view of a MOS device with two stress fil ns; [0009] FI G :

3" i Il usR®F%t es a cross sectional view of a MOS device as shown in FIG 2
where an inner stress filmcovers source region and drain region; [0010]
FIG" 4 illustrates across-sectional view of a MOS device with spacers

adj acent ' t o a conduct i BRIEFEDESCHPAIORDICESEREIWONGS[ 0011] This
descri péiﬁgiMOf the exenplary enbodi nents is intended to be read in
connect i8R0 t h thBIOERSO NAdsstaading ohis prepentinyeatian een beebtaisedbiier ed part

of the ' ' tE%éH .1 Pl ' L P the terra "cover"
shoul d %fegr%:%ﬁg%g% e t%@ﬁ%ﬁh@pﬁ qn;ﬁﬁggl?@?chogmgﬁbeaqpmr%wngove.r
Mor eov edrawings, ih which' cover” shoul d be constructed to include "located
di rect Ineé 6) 7 .and. bogﬁlted above. " 1%9012] As' shown in FIG. 1 an exenplary.
enbodi nRY7lof st FEFnkbUlustatesiancrpswexStiona) viewsof MR geviers svith avenformaldiressor
subst.r .110 .cont ai ni-ng source regions 120, .130, and drain regions 122,
132, condlctive gates- 124, 134 overlying agate dielectric layer 126, 136,
and a d6608]r nmal ' FIGIZ #asrates horokbBectibha visandfor VBl detios Ka& thd-dtfasstihscover s
t he so_u[r 85 regions 120: 130, .drain. regions R
~ [0009] FIG. 3'illustrates:a cross-sectional view of 2 MOS device as shown in FIG. 2 -
‘where an inner stress film covers source region and drain région; = ,
[0010]" - FIG. 41llstrates a‘cross-sectional view of a MOS device with spacers adjacent to

- a condiictive gate.

_, | " DETAILED DESCRIPTION

[00¥1] - Thi'.sidé'scription‘?Ofithe:e}cemplary embodiments is intended'to'be read in
connection with-the-accompanying drawings, which are to be: considefedpartf'ofthes entire-
written description. In the description, the term' “cover” should be constructed to include -;‘ﬁllly

~ cover” and “partially cover”. Moreover, the term “cover” should be constructed to include
“located directly on” and “lqcatéﬁfrﬁbdve.” | | ‘
[oo12] Ks shown'in FIG T, an exbfnplétjr'embodiment' of straitied'silicon MOS devices
comprises a s’em_iééndiiétbi' substrate-110 confaining source regions 120; 130, 'aiﬁd';draijiirégiﬁﬁs
122, 132, donductive gates 124, 134 overlying a, gate dielectric layer 126, 136, and'a’conformal’
stress filin 150, The conformal stress filin 150 covers the source regions 120, 130, drain regions
122; 132; #ﬁd"condhcti’ve: gates 124, 134, The conformal stress film 150 can be a tensilé stress = -
filin or a compressive stress filin. This embodiment includes two MOS-devices. The firstMOS
device lias-f.tli_efsource region 120, thie drain region 122, and the conductive gate 164 A thickness
of Conformal stress film I'50 i5 Ts; 160 on the source region 120, Ti; 166 on the drain region 122,
and Ty 164 on the conductive gate 124. Likely, the second MOS device has the source region
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122; 132; and conductive gates' 124; 134: The conformal stress film 150 can
be a tensile stress Mn or a conpressive stress film This enbodi ment

i ncludes two MOS devices. The first MOS device has the source region 120,
the drain region 122, and the conductive gate 164: A thickness of

conformal stress film150 is Tsl 160 on the source region 120, Td, 166 on
the drain region 122, and T$l 164 on the conductive gate 124. Likely, the

second deyi.ce has,.t.he urce region 130,. the drain region_132 and
t he conﬁtﬂ??%mﬂé‘?%mi % a‘%f '_3?1? H@’é’g g8if 13%3&1?#&168%& F%%ngF"iFWSiﬁ e Ts2
170 on ' e lGEH : . -] Thol £GI-ON nd Tgi 174
on the Isz%%gm:jﬁli?@g Sg‘g?ééﬁ?%ﬁ%orﬁgﬁ?gﬁ%‘ oﬂﬁbndg?ﬁggé@sfsszf | nfg? {étg&f ﬂslgr el atively
uni f or meontuctivei gateckd4oThe tdnfmkmnabsesd@linEwris kbtivel dhiforandA Y@gdantsof ess t han
150 anggtroms. | n-a diii on, \_%gri nce of thickness between Tsl, T92, Tai,
Tdl, Tgfucknsss bpaveer Tpipdd, i s d6F angstrame. i adpitiona varigase of MOS and t he
second | ;-f eF e i i O ‘ i ' L ment, an
bR TS Torin i fo OR Toc s b 150 e O B R,

i nt egrated circuit c evice or

devi cesMOSambtie sabiEMOSaniodivediffefent SipRasioms. th hdalfertio Bnbsiseritian 800
angstrons can_he di sposed, adj acent to the conductive gates 124, 134.

[0013] PHeT#ied dicul can equensise ongdd Ordsvise pae pliweadityf ¢fdMO8 devicast Bresomerntherr om
t her i vati on £ egid 40, 14 d 144. The si vat |
oot onsSRIGEAGH Sods AR VB RE D ERIertibRischhBs SBPSeR aaetBIE o, {rel o

oxi de ceundnétiien@ies 124, 138xanpl e, silicon dioxide. A thickness of confornal
stress film 150 is Tpl 180 on the passivatoin region 140, Tp2 182 on the

passi vatl0d?] r egi obhetust and papomdpBiCare sepatated feoss bagh otbonanddiyimnothert 4. A
[ f thick . bet Tp2 Tp3 is.| . th 0 t .
Vh anot Feboakl Y RERTeck HHPRL Dol 43 i Bk o BoasiimcRBione B0, 18 s Feg! one

and act i44ecah &8s trdhoh isbAEVETT). idEDs: s _
W isbREoETS) & HAE AP l[né,g%xa%ﬁte?oh Schoﬂﬁ'ilgs.t s

conductive gates, is less than .150 angstrons.. e conform

film 158 § elecontormalsbrssdilnxioaes Tys 180 cthe passivatdi regioh 168 T,, tBAmithe i de,
S o 5 B RO TR e RGeS B B )
Atomi ¢ bevedn eI, @8d Tys is less than 150 angstroms. In another embodiment, a variance of

thickness between passivation regions and active regions, that includes source regions, drain

regions, and conductive gates, is less than 150 angstroms.

[0014] .  Theconformal stress film 150 comprioes silicon dioxide, silicon nifride, silicon

oxynitﬁde; silicon carbide; SiCN, or a combination thereof, The conformal stress -ﬁhn'ISO can-

be formed by Rapid Thermal Cheémical Vapor D.eposition (RT-CVD), Atomic Layer Chemical

Vapor Deposition (AL-CVD), wa'f’;e‘séuré Chemical :Vaoor Déposition (LP-CVD), or. Plasma

-Enhanced Chemical Vapor Dei_aositio,n (PE-CVD). The conformal stress film 150 canbea

tensile stress film with a 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 temperaturé, pressure, and flow rates of reacting gases. The’

tensile or comprossiVe stress caused bj the conformal stress film 150 affects the lattice structure

'of nearby semiconducto; maf_erial to improve carrier mobility. '

[0015]  The conformal stress film 150 can be further doped with at least one material

 selected from a group comprising antimony, indium, silicon, ai‘senic, phosphorous, boron, argon,

or oxygen. The doped conformal stress film is then annealed at least one time. The annealing
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Vapor Deposition (AL-CVD), Low Pressure Chemi cal Vapor Deposition
(LP,-CVD),. -or. '"Plasma Enhanced Chem cal Vapor Deposition (PE-CVD). The
conformal stress film 150 can be a tensile stress filmwth a stress

rangi ng approximately from 100 to 2000 M Pascals or a conpressive stress
filmwith a stress rangi ng approximately from-100 to -2000 M Pascals. The
strength of conformal stress film 150 is determ ned by reaction paraneters
during .a chenpical - vapor depositjion process such as tenperature, pressure,

and f | opvoeess:sdo-Fseradamperpyreppprosimarelys fromy35A 4o TRO-Gelsiundagressaressithen 88

caused b herconformal stress.film 150.affect.s the lattice structure of
near by @éﬁ&eéb%ﬁ@ftﬁp’ T r%eﬁgé‘f'lsf%uqdﬁfﬁ%sé}e'gmcagﬁaﬁ%g‘&%%%sﬁ ity. [0015] The
conf or nEp16T I eSS Th bhdRndtRiineéhi: theconrnabstreSSRBA 504k Dteplild seoG!filRmepdtat®r | al
sel ected froma group conprising antinony, indium silicon, arsenic,

phos phobiE;CH3r Brringithe deposition presgethe. temperatiopisabow 760 Celsiusdegreessther I m i s

then anneal ed” at |east “one -tine. The  annealing 3 process is-ta raise at
erpor at FGURIBARR AATERS o AN Tk S R OB Sris et st han 00
m nut esss do%cﬁﬁé%&'ﬂﬁfﬂo%ﬁafe%%ﬁ i¥abeut B00 @fc!n? dug&dhb M sulnhiBu@d) RRAohfoREalPr OCess.
-[0016] tn one enbodi:nent, the conformal stress film1:50is a tensile
stress dtresnfiltelfisiomprising kilicdini B wiBurthickneshef 6P asgstroms:igfoonsels She he
tenmperatur.e i s about 75Q Cel si us-degrees; the- pressure is_about, 240 torrs,
t he fIW*Wa@e’:qfé‘-ﬂ%@aﬁs@G%fe]@?ﬁl;s’@?ﬁé-ﬁiql 35 @é?@%ﬁﬁomas{ﬁﬁ?sswé 'y

5500: s 40185 & ' | t . ‘ out
34, . m n%?gss,ﬂ_lﬂglhe co% or n;c;%[e& &gfﬁggé?%g%gl g@%%??‘ge?ér%bds&ﬁ@%gegl tride

wi t h.a thivknéssefeonfiirmilid@ssfiigstsoaanges: approimatelydtor T0®to I0@ah gatroty aTheance:  of
a.thickness of conformal stress film 150 is:; 63: angstroms-:.-The.

conf or nIPCeSE tepperature TapgesappeRInAely Epm 200 o, 600Galsipsdograss Ehegifopmieefi . I n
an al t ef BB ggtm 17BN decideB Bv. [&h%g armal - stress:fid -
150~r aﬁ%es, é%gr% oXt naligg{}ildi‘c}&g?n%%)%%o ) %%é S@?%E ns?er[ﬂ@"lmeh%’p%%s?%%’ef?s%s

t enper afttés of vaxinge gisepiptieegrogkel y from:200, to 600 Cel sius: degrees The

uni f onnj t{@of conformal : stress-film150.is deci ded by reaction parameters

such  d§0iBnper afllirdlOPdevitesparba fooned bysaonsensipnal mataisls agd swthodnknavar
%?ES?Z‘P g[egpﬁ%ﬂ;g?% .;o*}%ﬁ MV% e HE¥ a8 8ive Mol $24, BAED QYO0 R0 A etal,

or SiGe with: a-thickness:ranging approximately-from 400 to. 2000:angstroms.. The:gate:dielectric

-

layer 126,.136 can comprise silicon dioxidé;-:ﬁaﬁliumoxide, silica; or zirconium oxide with:a- .
thickness:ranging approximately:from:8:to:507angstroms.

[0018] - - Asshown.mFIG 2, andther ejfempiary embodiment of strained:silicon:MOS .
devices:comprises 2 substrate 210 containing a source region:220: and a-draft regionis-222; a-
conductive:gate:224-overlyingia:gate dielectricilayer:226, and'two, stress:films containing &n
inner stress:film 230 aﬁdi‘an:outen- stress.film:240. Stress films:230;,240:cover the-sourceiregion -
220, the d;ainregibn222§handithef conductive:gate:224.. The stress ofiinner stress:film:230 may-
be less tharrthe stress:of outer film:240. In addition; the stress films.230-and 240-may comprise:
different materials:and be: formed by. different methods. Because stress:films 230-and 240 can be
formed by methods:mentioned:in the-above, the related description is:omitted: here:

[0019] - FIG. 3;illustrates an: alternative. emb’qdi:ﬁent where two stress films.cover #MOS
device. The MOS device contains a substrate 310-with a source: region 320.and a:drain:region
322, and ‘a:conductive:gate 324-overlying a gate.dielectric layer: 326. ‘The source region 320; the-
drain-region:322, and;tﬁe:-‘conductivez.gate:324 are.collectively'called an-active:region. An inner
stress film-340 comprises_ nitrogenized salicide on the source region 320 and the drain region 322.
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to people in the art. For exanple, the conductive gates 124, 134 can
conprise polysilicon, nmetal, or SiGe with a

t hi ckness. rangi ng: appr oxi mat el yfrom 4. 0. 0. t 0. 200. 0, angstrons.. Thegat u.
dielectric |layer 126,136 can conprise silicon dioxide, hafnium oxide,
silica,. or. zirconium oxide. with a. thickness ranging
approxi matel y~from 8>to 50 angstrons. [001.8] As shown in FIG .2, .another

exenpl ary enbodi ment of strained. silicon MOSL . - :
devi cesTgQ)\%?fl siess thmpathednside the spbstsain? H) ofiondheto efithe suhstge oAt oPiGT

el ot r e oy SRPLOEEE Brosfpan BANIEE I ERALE R a0 SoleRl b s declify €
st r ess: 340 AdR3EbnafHNs Ry BRY, BlotiRs Sords] thé M@ Ostres! MBSO can only cover a '

fiinms:23.0,,240:.cover the.-source=region 220, the drain region222
_andt hepertioelofthe eetivg segiom In somaerabagiiments specens 328 areslispesed adjatdnhto tb80<may

e b 3 et L Ry

di f f er e300 BEMOHS mABUEALPSsed been theichiuctivedat BAGnd§PicaanPe formed by
met hods. . nenttoned i N the: above,. the: rel ated. description is, omtted:

here: [[020] FI GThednner btrags filna84sis farmed hy sidicidationeand nirdgenizationt Matesials t wo.

stress filns .. cover..a evi ce. .The N evi ce coptains.a substrate 31.0
o s SR Cobale gf iokelomay et i SThgidator g S ROBaD A Sz Byer sich3s
conduct 4 %ﬁz& o 1Yl ol ; : ‘

| ayer - gﬁl e,@%nggﬁg%%gﬁﬁé%?ﬁgﬁgﬂg}%ﬁ%‘rageaieglﬁl_oﬁ%’fo'fo%d. t he:

conduct hiwegerdatailidiié fime_col |.ecti vel ycal | ed: an. , active:region. An inner
stress" _film 340 c%@rrpri_.ses ni trogenj zed salici dF on.the_source. .region,
)

320 andlQ0RY Ur ai rAS PGB i BEb 4, an opREDIaRnERbOREX of 1 RFREcRR MOLIaTise he

substra ' - 4 .A0 - t ~fil.m 350
W th |-a§°3” rn%éét) 3? g%gﬁe%%%gﬁtﬁ%oha{i oé a%‘ﬂ‘gcei ﬁ‘ﬁ@% &§ %gsa@???éﬁ4%§t%%rag&% e inner
stress. fitt 424 SAflympd gatealidendllaydrvls,gat epader 430 dispdsbd ndjueents thet he i nner
stress fil.m 340 can o,%% cover a portion of the active reﬁ'%hon, | n. sonme

enbodi nARductive gats 4df s Thogpacer 430 Arsswidiiyt3adpss denoSP gngsheme. o hbg widhf 4yat e

324. A thin.:fi fi f0XI ' W .a. {hi r i p LRptely from
20 1o FoEHinpeEhRU I 08 ot s cthland b 6RFSRe LA BRATRER BB X O
spacer s4fPvers Wr2Bhircd hegidn 48] the A efoh 402, IHdcondudtive weid 4Dy, 28 thechsbats on and

nitrogeni zation. Materials such as Cobalt, or N ckel, may be used to

si | i ci a4 Fespacer 430candgivbnround shapk of Habapon Al thipdimsnfoxida giner with a
' thickness ranging approximately from 20 to 200 angstroms may be disposed between the

conductive gate 424 and sj.nacersA 430.1 In this situation, the thickness of the oxide lineris -
iricluded in the thickness of 2 spacer. The stress film 440 can bé formed by methods méntioned
gbove. ‘ | o § '

[0022] Although the invention has been described in terms of exemplary embodiments, it
is not limited thereto. Ratﬁer, the appended claims should be construed broadly, to include other
variants and embodiments of the invention, which may be made by those skilled in the art
without departing from the scope and range of equivalents of the in_vention.l



TiSi is formed in or on the substrate 310. Nitrogen plasma is then enpl oyed
to form nitrogenized silicide film [0021] As shown in FIG 4, an

exenpl ary enbodi nent of a strained silicon MOS device conprises a
substrate 410 containing a source region 420 and a drain region 422, a
conductive gate 424 overlying a gate dielectric |ayer 426, and spacers 430
di sposed adj acent to the conductive gate 426. The spacer 430 has a width
435 Iesgn& g%é$§$ y@ngstrons. The width of a spacer is measured fromthe
edge -of "a con I've gate to the edge of the spacer. A stréss film 440
covers the source. region 420, -the drain.region 422, the conductive gate
424, and the,s 430. The, s be of a round shape of

shape. g t hi4 EF‘&‘FFP%? W?Wéaﬂeﬁ&g@x?fﬂg\@%ﬁ@%%m*a%raﬁeggﬂ%fgr OXi rrat ely
fron120mkﬂxﬁg% angstrons maybe di sposed- bet ween the conductive gate 424
and spacers 430.." In this-situation, the thickness of the oxide:liner is

i ncl uded in. ammmmmﬂmkmﬁmhﬂmﬁ:axﬁmmngasmﬁhﬁe@bnemS&&mhmmgéﬂ can be forned by

met hods rrenti.oned aboveé.” | 0022 Al t hough the invention has been descri bed
in terms of %SOBAVALNE gateRBEHInEALas diclectny yeran seid femiconduetor sehsttaliat her, t he

R b G R L

vmthoutcoshdmtivtﬂgmg fromthe scope and range of equivalents of the invention.
.5 Wat i's clained.is, ‘1. A structure to |rrprove ‘carrier nmobitity of a MOS

device in an int egrat: ed circuit, comprising::, a sem conductor substrate;
cont ai NG ATHEQHAAEEath | Whrelh S iafic o%.'tﬁielm &ﬁaﬂ%ﬁfoiﬁal sﬂéstsslﬁve” ying
agate dielectric layer on said sem conductor strate; | 'east ..one
conf or nent saﬁaows régionysadirin. neglos,amd s&id uomhcﬂnesgams lesaﬂndu dﬁ(hAngstregs on, - and.
said conductive, gate.”. 2. The structure of ¢l aimi V\:heI’EI n a variance of
a thickness of_ said:conformal stress film

3. The structure of cla:[m 1 Wherem sald mtegrated clrcmt contams at least two MOS

devmcs and sa1d conformal stress ﬁ]m covers sa1d source region, sa1d dram reglon, and sald

conductlve gate of each MOS dewce
4. Thestructureof cla:lmSWherem a variance of a thickness of said conformal stress film
" on said sbﬁrsé I'CglODS,S&ld dramregmns, Lsﬁaksaid' conductive gates is ljés"s"‘thatt 150 Angstroms.

3. The structure of claim 3 ﬁlrther comprising a plurahty of | passwation Tegions adjacent to
said source reg10ns -and'safd' drain reglons wherein a variance of a thickness of said conformal

stress ﬁlm_on said passivation regions is less than 150 Angstroms.

6. Thestructure of claim 1:firther comprising a spacer disposed‘adjacent to-said‘conductive
gate, said spacer havirig:a width less:than 800 angstroms.

7. The structure of claim 6 wherein a variance of a thickness of said conformal stress film

on said source region, said drain region, said conductive gate, and said spacer is less than 150
Angstroms. ' |

8. The structure of claim 1 wherein said stress film is a compressive stress film.



on said source region, said drain region, and said conductive gate is |ess
tthan 150 Angstroms. 3. The structure of. claim1 wherein said integrated
circuit contains at | east two MOS devices and: said conformal' stress=film
cover's -said 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 confornmal stress film on said source regions, said drain
regions, and_sai d conductive gates is less than 150 Angstrons. 5. The

struct (e ofTheishngtrg of Gl?-l%%w @@Wﬁ’rﬁﬁﬁsrﬂﬁ s3id BPOPTETSTHe et DFEIEIBGRt i on regi ons
adj ace sai‘d’ drain regions wherein a variance
of a t%f?ﬁ‘éﬂé‘%‘%g‘@awﬁi ?aﬁ@gress film on said passivation regions
is |less than 150 Angstroms 6 .The stfucture of claiml1l farther conprising
a space sed adj acent .t ~sai d, C ti.ve t i d spacer having a
width | s ﬁ%’é‘e&?é@‘ﬂ BH’S‘ eret saif 355@‘8&% ﬁ}egg%fsgéﬁsﬁ% 6 wherein a

vari ance of a thickness of said confornal Stress film on said source

regi on, sald drain reglon saj d conductive and_sai d spacer, is _|ess
than 150. Agsiskesiere ofclam 0 whergia siressof s i 618 g TANES B RRPIOEPAEY £ | m

is ac v, ilm 6°9. The structure of claim8 wherein a
st ress%ggﬁgj ﬁgmggsg?]%/e stress.filmranges approximately from-100 to
2000 M Pascal s. 10. The structure of claim1l wherein said stress filmis a
tensile stress film The  stru re of, clai m 10, wher.ei ress.,of said
tensi | oI r e stpgtifeo llg%%l ar#é&trgﬁ m@mﬂnimikcan%@wﬁe diffide, 15,
The st r S doll o Zﬂ{mﬁl ﬁﬁ&g% ’ﬁbﬁ ﬁﬁégon?&ﬁ%gtﬁ&éop conprises silicon

Sl

di -oxi de, SI|I on nitr icodn oxynitri si-l i con carbide, SIiCN, or a
conbi nation thereof. 13. The structure of claim 12 wherein said stress film

i's dop j-al- sing
ant i m)e& I ﬁ@*egﬁﬁlé Si ?c@ﬁﬁl ré%@%hdﬁﬁg%ﬁ%ﬁ%%ém Qg)étﬁggfe%?n%ﬁ%%él oxygen.
selected from a group comprising antimony, Indium, silicon, arsenic, phosphorous, boron, argon,
| Or oXygen. | ' |

14.  The structure of claim 13 Wherein said stress film is annealed at least one time.

15, The structure of claim 14 wherein said stress film is annealed approximately from 350 to
© 700 Celsius degree.

16.  The structure.of claim 15 wherein said. stress film is annealed for a period of time less

than approximately 90 minutes.
17.  The structure of claim 14 wherein said stress film is annealed when nitrogen is introduced.

18.  The structure of claim 1 wherein a thickness of said stress film ranges approximately
from 200 to 500 Angstroms.

19, ' The structure of claim 1 wherein said stress film is formed by RT-CVD, AL-CVD, LP-
CVD, or PE-CVD. | -



14. The structure of claim 13 wherein said stress filmis anneal ed at | east
one tine. 15. The structure of claim 14 wherein said stress filmis
anneal ed approximately from 350 to 700 Cel sius degree. 16. The structure
of claim 15 wherein said: stress filmis annealed for a period of tine |ess
t han approximately 90 m nutes. 17. The structure of claim 14 wherein said
stress filmis anneal ed when nitrogen is introduced. 18. The structure of

clai'm 1, wherein a thi ckness of said stress .fi.l mranges 0Xi ely from
200 to b0 Afbﬁfflr‘%;"%g@‘.m T -@H%&%ﬁ%ﬁ@%-%ﬁﬁip%@?%@ﬂ%@tress fi-lm
i nf or ] 5%y cLP- CVD, or PE-CVD. 7 20. The structure of

cl ai m%&%?g%ﬁg\s@fn stress filmis formed in,a tenperature rarging
approximately from 200 to 600 C. 21. The structure. of claim1 wherein.

sai d. .canductj v , i . i G : E (e, .ol he
struct uré _01(‘:1&1 Elsﬁ-ilgnh@fi%\?\g%%ii h&lglse ’ﬁ%@%ééﬁs&g?gggﬁﬁrgﬁgg%Y%@Iaat (,)r ranges
approxigeel y from 400 to 2000 Angstrons. 23. The structure of claiml
wherein said gate dielectric |ayer conprises silicon dioxide, hafnium

oxi de, silica; or -zirconium-oxide. 24: The structure of claim1l. wherein a
t-hi ckn ofmsal of cding bCa th¥EEss bRDSESondadive e iRl Y from 8 to 50
Angst'r%. 2@%ﬁ%#?hggureh?@%e¥par ove cszsirr%}lgf r]%obi I i‘?y”gi‘ﬂga MOS device in
an i nt egppadxadatelyfioui 400 to200pAhgstogs. a sem conductor substrate, containing a
source region and a drain region; a conductive gate overlying a gate '
di el ectric | ayer on-sai‘d sem conductor. substrate;.. a plurdlity of stress
films cpyeriTg shadthreD?biafe | ﬁﬁﬂteﬁﬂsaicﬁgdtéjdiéléﬁﬁalaﬁfefgdoﬁipﬁs@rsﬂicsﬁdﬂngide,.

. hafiium oxide, silica, or zirconium oxide.

24, _T_hg:-stmctur.c of.claim 1 wherein athickness of said gate diclectric layer ranges
apﬁroximately from 8 to 50 Angstroms.'

5. A Structuﬁ to improve carrier mobility.of 2 MOS device in an.integrated.cireuit,
c'omprisigg: | |
! semicondﬁctpr:substraté-,'. cbntaining a-source regiomand a drain region; -
“a conductive gaté overlying a gate dielectric layer on said semiconductor substrate;.
a plui‘ality of sﬁess films 'coven'ng said source region, said drain region, and said

conductive gate:

26.  The structure of claim 25, wherein an inner stress film of said plurality of stress. films _has
a Stress 16ss than that of an outer'stress film-of said plurality of stress films.

27.  Thestructure of claim 25, wherein an-inner stress film covers z-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 conditctive gate.

28.  The structure of claim 27, wherein said inner stress film comprises nitrogenized silicide.



conductive gate. 26. The structure of claim 25, wherein an inner stress
filmof said plurality of stress. films has a stressless than that of an
outer, stress film of-said plurality of stress filns. 27. The structure of
claim25, wherein an inner stress filmcovers a portion of said source
region, said drain region, and said conductive gate, and an outer stress
filmM with larger stress than said inner stress filmcovers said inner
stress film_said source region, said drajn, region, and said conductive
gat e. 2‘[? T@emqygﬁaf@ma%lWWW%#SW&%&I%WWW@W@@ s film
conprises nitrogenized silicide. 8 29. The structure of claim25 wherein
said stress filmis a conpressive stress film 30. The structure of claim
29 wherdh n dhesirestwe of claim 2P wharpin esess of said eagspredsivensiress didrs rangppr oxi mat el y
from-1.00 to,.,2000 scal- 1. .-The structure of claim25 wherein said
stress %?Fﬁﬁ?%déngﬁgbﬁg*gﬁpg§@§?¥#ﬁy 32. The structure of claim 31 wherein
a stress of said tensile stress fil mranges approximately from 100 to 2000
NIPasc%lsi i%é The structure of claim25 wherein said stress filmconprises
si i corldi oxing&trucdure pEelaim 25 Whereja said siress §im 58 tensileisless imy i con car bi de,
SiCN, or a conbination thereof. 34.- The structure of "claim33 wherei.n said
stress filmis doped with at | east one material selected froma group

conpri iZng dhestmmtsre of elaim i Whirbihl(a@trﬁssgf saémﬁtmileﬁt;os;%imrrom@s am:]zcmldmateur gon,
or oxygen. . ructure of claim34 wherein said Stress filmis :
anneal ﬁ%éﬁ@@pgﬁwzﬁﬁe 36. The structure of claim35 wherein said
stress filmis anneal ed approximately from 350 to -700 Cel sius degree.

37. Tagfe StT&ngt ure of claim36 wherein said stress_filmis annealed for ' a
period B t iR struedye of ¢laim awhesin seid iess Gibm gpmprises siligw dioxife sHiceict ure of

claim qﬁm’\‘i@,%ﬁﬁbﬂ of‘ﬁ:fitﬁdé,ts{]ﬁﬁﬁ chr!:nldE:T,1 éiéN?mec%hﬁ)ﬂlamg theflok " 09€n Is introduced.

- 34, Thestructure of claim 33 wherein said stress film is doped with at least one material
selected from a group pomprisiﬁg antimony, Indium, silicon, arsehic, phosphorous, boron, argon,
or oxygen. o

35, The structure of claim 34 wherein said stress film is annealed at least one time.

36.  The structure of claim 35 wherein said stress film is annealed approximately from 350 to
700 Celsius degree. |

37.  The structure of claim 36 wherein said stress film is annealed for a period of time less
than approximately 90 minutes. | o

38.-  The structure of claim 35 wherein said stress film is annealed when nitro gen is introduced.

39.  The structure of claim 25 wherein a thiclcﬁess of said stress film ranges approxiniately
from 200 to 500 Angstroms. |

40.  The structure of claim 25 wherein said stress film is formed by RT-CVD, AL-CVD, LP-
CYD, or PE-CVD. ' ‘ '



39. The structure of claim25 wherein a thickness of said stress film
ranges approximately from 200 to 500 Angstrons. 40. The structure of claim
25 wherein said stress filmis formed by RT-CVD, AL-CVD, LP- CVD, or

PE-CVD. . 9 41. The structure of claim25 wherein said stress filmis
formed in a tenperature ranging approximately from 200 to 600 C. 42. The
structure. of claim25 wherein said conductive gate conprises polysilicon,

conauit e ook Sty of i 3 AGHHERA RS R Dppl R oJb ol eiigig® °,,°

The st r appraximately frine2003%50043er ei n sai d gate dielectric |ayer conprises.
si l'i con di oxi de, haf nium oxide, .silica or zirconium oxide. 45. The

structure of claim=25-wherein a thickness of said gate dielectric |ayer

ranges 423pprmé|sffﬁétﬁﬁe)bf EIaRﬁYES Rherbi sﬁd%ﬁiﬁﬁﬁw EiFcompes polyhilkbh, YadtAll & 1O
inprove carrier nobitity of a MOS device in an integrated circuit,

conpri s$lﬁ'g; a sem conductor substrate; containing a source region and a.
drain region;. -a conductl ve gate overlying a gate.dielectric |ayer on said
sem conduct or substrate -a spacer disposed' . adjacent to said conductive-

gate, s48.d SIIE@&&cth;&\oEBMZSWHéerMQEﬁkﬁeBMsEﬂQoMﬁW iiangesa stress film
covering said source region, said-drain region, said conductive gate, and

sai d sp%é}mﬁ7yﬁpﬁé4@ttpae@wsﬁﬁmél aim 46 wherein said stress'filmis a
conpressive stress film 48. The structure of claim47 wherein a stress of
said conpressive stress filmranges approximtely from =100 to -2000
MPascal 4.  The structure of claim 25 wherein said gate dielectric layer comprises silicon dioxide,

hafnium oxide, silica;.orzirconium oxide. -

45.  The structure of claim 25 wherein a thickness of said gate dielectric layer ranges
approximately from:8:to-50- Angstroms..

46. A structure to improve carner mobility of aMOS device in an integrated ClI'Clllt -
compnsmg
a semiconductor:substrate;. containing:a source:region:and a. dram 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; | | |
a stress film covering said source region, said-drain region, said conductive gate, and said

spacer.
47.  The structure of claim 46 wherein said stress film is 2 compressive stress film.

48.  The structure of claim 47 wherein a stress of said compressive stress film ranges

approximately from <160 to ~2000 M Pascals.
49, lThe structure of claim 46 wherein said stress film is a tensile stress film,
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49. The structure of claim46 wherein said stress filmis a tensile stress
film 10 50. The structure of claim48 wherein a stress of said tensile
stress filmranges approximately from 100 to 2000 M Pascal s.. '51. The
structure of claim46 wherein said stress filmconprises silicon dioxide,
silicon nitride, silicon oxynitride, silicon carbide, SICN, or a

conbi nation thereof. 52. The structure of claim51 wherein said stress film

i's dopegh Wit S ‘ d.fr rou r|S|

ant i m)ngq I'n |e§ku&§ﬁ%l ?8@%4§%§gﬁn@wﬁﬁcﬁﬁﬂ%&8’ﬁ&s ?ﬁdﬁ“aﬂﬁﬁ gpproxigate xygen
53. Theft&th 100t 2O Padealkm 52 wherein-said stress film.is anneal ed at

| east one time. 54. The structure of claim53 wherein-said stress filmis

anneal ed approximately from 350 to. 700 Cel sius degree. 55 The structure

of cl ai-¢qp 54 of time | ess
t-han apspmr' oxi%ﬁgﬁéﬁgg’%&%%?ﬁ&gj& L]%PS&%S rucﬁljﬂggse%?il%q \}bﬁ%} ein said
st ress-ﬂitxidméibcoammgﬁtr&id sifiven cadbide OYYEN, bﬁadoﬂiﬁiﬁhﬁﬁ@ﬂﬂmoﬁT The structure of
claim 46 wherein a thickness of said stress filmranges approximtely from
200 to 500 Angstrons. 58. The structure of claim 46 wherein said stress -
filmis5% or Mg shictift-oCMRim AL whfBln salli@tres@ﬁﬁﬂ i dopEFwftY i lemPoncHfefl F UCt Ur e of
claim46 wherein said stress filmis formed in"a tenperature ranging
appr oxi Selecter from agrompeompistgantinosy Indlire, séiconctranie, pHosgHoadus) bbfonyagori N sai d
conductd Xgeate conpri ses polysilicon, netal, or SiGe. 11 61-The:

st ruct uFe &% 1tl ai m 46. wherein” a 't hi ckness of said conductive: gate ranges .
apprOX| nately from 400 to 2000 Angstrons. )

53, The structure of clalm 52 wherem said stress ﬁ]m is annealed at least one time.

54. The structure of claim 53 ‘wherein said stress film is annealed approximately from 350 to
700 Celsms degree.

55.  The structure of claim 54 wherem sa1d stress film is annealed for a period of time less
than approxmzately 90 mmutes

56.  The strpchlre of claim 53 wherein said stress film is annealed when nitrogen is introduced.

- 57.  The structure of claun 46 wherem a thlckness of said stress film ranges approximately
from 200 to 500 Angstroms,

58 The structure of claim 46 wherein said stress film is formed by RT-CVD, AL-CVD, LP-
CVD, or PE—CVD

59 Thestructure of claim 46 wherein said stress film is formed in a temperature ranging
- approximately from 200 to 600 C.

60.  The structure of claim 46 wherein said conductive gate comprises polysﬂicén, metal, or
SiGe, |
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62. The; structure of claim46 wherein said gate dielectric layer conprises
silicon dioxide, hafniumoxide, silica, or zirconium oxide. 63.
The-'structure. of claim 46 w. herein ;thickness, of said gate dielectric
| ayer, ranges 'approximately from. & o,'50. Mystrons. 64. A nethod of
inproving carrier nobility of a MOS "device in an integrated circuit, said
MOS device ', conprising; a sem conductor substrate containing a source

region gnd. aTWs%‘u@hxf@cﬂ‘cﬁiﬂn%%@r £BRIHGE Bi’%xcg@tgﬁuésﬁ‘g@gh&dﬁgﬁsg gate

dielectric layer on said sem conductar su d conprises a
st ep of afpooximaiglydfron AOGH0I2A00 Ahpstmmsf i | m over said source region. said drain
region, and said gate. 65. A nethod of,inproving:carriermbility of a I\/DS
device, in an integrated circuit; said MOS device conprising .a

seni ConglCt OThefstHacthFerdfolaiR A6 hBieitkarl g%wmaecuﬁ@ay&rboaa@ﬁlse@ sﬂfc@ﬂ&ioﬁx@&' on; and
a conductjve gate overlying a gate dielectric [ayer on said sem conduct or

subst r abaniusaxide, ﬁb@ﬂa@dm?@mpm@@@ a step of formng a plurality of. stress
films-over said source region, said drain region, and said gate. 66. A

met hod of inproving carrier rmblllty of a MOS device in an i ntegrated

ci reui t 63. s dllnt strutffs. ofelaine d6-o/hofein Sthivkness stvaidpridielbatic Bybishiges @ contai ni ng
‘a source regi and a.drain region, a conductive' gate over y|ng a- gate'
di el ect?@@%?@g’wgmipéwe@ﬁductor substrate, and a spacer--"with a

wi dth | ess than 550 angstrons -di sposed adjacent to said conductive gate,
said rrethod conprises.a step of forming a stress films over said source
regi on, 6kai dh thethod of iproving eaier mehility of aMOS dévicespan integrat®d cireuit, said

MOS device comprising:a semiconductor: substrate:containing a‘sour_ce.reglonrand;a-;dra:megon,;
and :a conductive gate overlying 2 gate dielectric layer on said semiconductor substrate, said
method' comprisessa:step:of. forming a conformal stress film over said source region, said‘drain

region, and said gate,

65. .- Asmethod-ef'improving carrier'mobﬂity of a MOS device in-an-integrated citeuit; said
MOS d_evi_’ce compfisiﬁg;a semiconductor substrate containing a source-region: aﬁd*-édréiﬁfregibn-,
and a conductive gate overlying a gate dielectric layer on said semiconductor substrate, said
method comprises- 4 step of forming-a plurahty of stress films over said source region, said'drain
regwn, and said gate

- 66.  Amethod of improving carrier mobility of a MOS device in an integrated circuit, said
MOS device compnsmg a selmconductor substrate containing a source reglon and a drain reglon,
a conductive gate overlymg a gate dielectric layer on said semlconductor substrate and a spacer
with a width less than 550 angstroms dlsposed adjacent to said conductive gate, said method

comprises a step of forming a stress ﬁlms over said source region, sa.1d drain region, sald gate,

“and said spacer.
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