DI FFERENTI AL MECHANI CAL STRESS- PRODUCI NG REG ONS FOR

| NTEGRATE D CI RCUI T FI ELD EFFECT TRAI NSI STORS, AND
METHODS OF FABRI CATI NG SAME Field of the Invention
[0001] This invention relates to integrated circuit
devi ces and fabrication nethods,, and nore
particularly to integrated circuit field effect

transi stors and fabrication nmethods therefor.
Background of the Invention [0002] Integrated circuits
are w dely used for consuner, consuner, conmercial and
other applications, As is well :known to those having
skill in the art, an integrated circuit nay include a
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on an e AP B O A STRESS PR R0 NE RIS ror
i nt eGYEERGRBATEINCTRGUST FIlHLB @FHBCT TRANSISTORS, a8 METHODS
continues to increas f , oduced t hat

can degrade the perfomﬁéﬁ@fﬁﬁﬂ &I%at ed circuit
transi stors, [0003] One widely used integrated circuit
transistor is an integrated circuit field effect
transistor. As is well k iaeld-of Sre Imyentiona i ng skill in

the art, (1] T&@Q{\éﬁtﬁﬁl relglel ﬁﬂlh{eg{a'te@c@rcﬁi fi&Kdes and fabrication
tran5|stor eneral ly includes a substrate, sug?w as a

seninssing mor%mw@mo inipeIatethcirase field efffect egisistors and

suchiagadhrshahlwditench isolation region in the

substra%erlmﬁh(ﬁﬂ% @ne- an active region is the

substrate. Spaced. apart source/drain regions; are

provided in the acti VB LB QDS o5 A0 (t‘.hannel regi on

is provided in the ch‘r-v%—regv-cn—g%t-%eg-ﬁ t he spaced

ap ar t so {002} bhtegirated cag;umnare widely msd f@toedsuget, & omsiercial and other
ed on the c ion. .The.insul ated gate
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el ectaydatydeSauioe eﬁﬂbe:ldfaam dgﬁtces QR a8 6hSsishr§ @n B Y&rated

provided for the source/dr g% %ate regi ons,
r esﬁgﬁ 1§ SPBFYALE- Fht gg?gg@oa & e%%FF%C‘é%‘ﬁtdﬁE‘F%s cRayaues to

| nclintgess ieffe @t fhgy b6 Grod@si Gt aﬁiﬁefgﬁﬁ kiRt @nBite of the integrated
integrated ci rCU|t field effect transistors is .well
knowRCHOT4EISOE- havi ng skill in the art, and need not

be deSC[UObﬁOBQMdEEIuSE@fn?égfhted&Qgﬂlra.@ﬁst&ﬂ? i dagratted circuit

i nt re%ratl on denSItXéj I nt egrat ed circult
t r adéldsfisetdrangister.i Ansgvelldopwe tetheee haumgégﬂlrlame@rt, anmtegrated

ef f Qb ﬁ@&' 8L GLak& I%%BILJ%E]Q&& sufdiratd] S%Cﬂ%gld ge%’lic%ﬁucmr

| e channe regi on under the |ns at e: e near ft
| S olseltstrain, and gin dvdatioh regheys such as a shallow trench isolation region in the

substrate, which defines an active region in the substrate. Spaced apart source/drain

regions are provided in the active regions, and a channel region is provided in the
active region between the spaced apart source/drain regions. An insulated gate is
provided on the channel region. The insulated gate generally includes a gate
insulating layer and a gate electrode. Source/drain and gate contacts also may be
provided for the source/drain and gate regions, respectively. The source/drain and
gate contacts may include silicide. The design and fabrication of integrated circuit
field effect transistors is well known to those having skill in the art, and need not be
described further herein.

[0004] As the integration density of integrated circuit field effect transistors

continues to increase, undesirable effects may originate at the corner of the device,



been found. twat the electric field in the insul ated

Pte near the isolation region nay becone enhanced,

which nay lead to a redaction of the threshold voltage
of the chancel in that region conpared to the

threshol d voltage of the channel renote fromthe

i solation region, The |lower threshold voltage may
provide a parallel path for current conduction, which
has idi.fifi Breehtntebregionmnddralreciadidatédsgatc sear 8 ckoR®iyn regions. It has

adve ffect.the f or man f the device. Comer
ook aE g Bl BB AL SRR Sl o B2 oen SO
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k nowWRTEREengycaon, Whieh ps dimn Bira-opalerprteristiese andaziraderersely
ef f ' i [ EOn. (|

Fech e DR an v el opad r s s pRaif Autues o
contrgéics cemernaibicth aze drasuritgdriyr bamplem US. Buerf 6@P8i8 4o Brown et
regign ' Lan reql from har nel

rogi S Hhael ARG B OR Sh @ s Sna v
Publ Ragtmb 6,4 5%2,7 § et LeAppititl e bod ol Do BreQAS D008 6:3:10r Device

10- %9&1@00%9 7 and 10-2004- 0001894. Summary of the

I nvent i ﬁ 1 Field effect transistors according to
sone enbqeloFe s aled kidve thitelkedilicidd CHeRtsiofy dratRlksE8vated
substrate, an isqlatjon region in the substrate that

def | THEE'S ANcOt 7 dsolaoB P M eHEgth Schalers dpychsan developed to
apargatt&@ dlicfledbaiabts EeSbANSiHubdery BAwREL & Ydtrdefii R Pbgio and an
channel region in the active regi on between the spaced
apar'to/dBreEPHIEae Trrgicbirsckingonas drysbrhieexgene inKorean
the &RANREGPaROAANicadhd 1D HB6£D6]sBS 1, 9)@6&‘-‘06&'907 and 10-2004-
stress-producing  region is provided that 1Is

confl0§if%d to produce different nechanical stress in

the channel region adjacent the isolation region,

conpared to renote fromthe isolation region. In sone

enbodi nents, the diffeSemmaak ofiitednvedtiosit ress i s

sufficie I n.sanme enbodi ts

prevent, TQOOBE}F%%P%%%% Haé%@%gn%g?r%rngé? B?P%%ﬂ]n%ggﬁﬁimt ¢{dbe present

i solietengon inelyide A syirsirate, dndsdwion regioroin thdheubethdniel defines an active
region renpte.fromthe.isolation .region, |[n sone .
ermb o Lt B° NG PAES BREY BB Bk o e adiie regon, 2

st r ehanrpl @gioiif thela@GiedBgio BAREISES spcBPAaR k@ Eb/dr8tar888ns and

managenent film | n other enbodinents,. the
di fﬂg ated gate on the clammel region. A ditierential mechanical stress-producing

region is provided that is configured to produce different mechanical stress in the

channel region adjacent the isolation region, compared to remote from the isolation
region. In some embodiments, the differential material stress is sufficient to reduce,
and in some embodiments prevent, turn-on of the channel region adjacent the
isolation region prior to turn-on of the channel region remote from the isolation
region. In some embodiments, the differential mechanical stress-producing region
comprises a patterned stress management film. In other embodiments, the differential
mechanical stress-producing region comprises a patterned stress-producing implant.
In other embodiments, the differential mechanical stress-producing region comprises

a patterned silicide film. Accordingly, a channel region of a field effect transistor has



mechani cal stress-producing region conprises a
patterned stress-producing inplant. [In other

enbodi nents, the differential nechanica
stress-produci ng regi on conprises a patterned

silicide film Accordingly. a channel region of a

field effect transistor has di Brent nechanic a

stress therein adjacent the isolation, region conpared

t o rdifforert mdchaned bieess $otent adjaventald polatiqr @R édmpared to remote
Embagdi rants ggngh.mlnvention that use a stress
managenent %linw ‘provide a differentia

st r ess- prieIt Enfodieghanf darinkeatiosh: usk & brde Hhabkehantah to

and P- .channel field effect transistors. In

o (R et e e S PR EF ek Wiohoth N-chael and P-
c hanhetnef fielh dffedt bredistért anShasticalar, Wike tRAE I @ ERQE rStf85 $s an N-
nmana %Fé‘i‘ﬂf ilmis present at a first boundary of the

sour A e famsstem e PR RN AW e gitemt filvats Hresent at 2

r et Holuhry 5Be StPlepirhif Redi @R IR the 3RLhnbEre A0S BAL i éx?tﬁlz from
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sour ain i ons and, t he channel .reqi that is . i
oo it PO HE SRl P ROy RROA R T B chfingd Beon i
sec andote diwndihe sohtiod hgionsad ioetdfiait B séRgl onmdaRdithe
channel region that, js _ adjacent the isolation region.
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of HHEBIRePEHENCRVERTIRIAICHE e BoR #roRrEtidnRere embpdiments of

: P- &ht b &lidn &b Bt NLABRRI S0P Shanh ﬁe@(ﬁéﬁécﬁ’fﬂ&ﬁsmfsd In

when the field effect transistor is an N-channe e

ef f @&Ficigh Whea 8y fieldwifecpamsision sgd¥ -rlanseldiebdiefichigansistor, the
| TPl @A nd S51R0S60 iRy ihpldnf Rl i
sou rp? e,/n(:jl rain ELS]r?re glf 0 r%sﬂgadg{ t.ﬁh g&gﬁcg%ﬁ%% b(ratéx\l/&ag’ﬁo?ﬁﬁoufcgmm

r enoegoTsraparihicrebannsbiegion glept iseginots fmudthi $sopaties exgion aatl isgpresent
secq| f aln region' s and the.
channor e SR e b S0 R QAR LB b TR e R
Wherdjabant fhicedodhtioh freptdn. t Whersths field eiffsctaraRsiethais a@hchbhived deld

ef f ransi stor, the patterned s Tess: producin
ot o e L e EP A e Byl at £t bouncary
sount tedbacedfargeginss addhd daned agpiel thitagicatdtd fah tHeSsolation
remote framthe isolation i on ﬁpd i s absent horn a

s o0 SHIPHHUMHARSAL GO fereauthuBEy 8f e sayryiainmgontrad the

Charhginel e giod that Ratjatt adjiatah rddigh.i sol ation region.
10009] en the different] nmechani cal

: I
stress-p @831:%11 Fbéélﬂ%ﬁerg’@;ﬁf?@é@aléﬁeﬁaw@@cmdegion cqmprises a
si | ipgliged sitdi® Mat : RS Jifi GAIRIn dnh bR BELHS R hhfhel and

both N--charutei and’
P-channel] field effect transistors. In particular, when the field effect transistor is an

N-channel field effect transistor, the patterned silicide film is present at a first
boundary of the source/drain regions and the channel region that is remote from the
isolation region, and is absent from a second boundary of the source/drain regions and
the channel region that is adjacent the isolation region. In some embodiments, a
patterned silicide blocking film is provided on the substrate that is present at the
second boundary and is absent from the first boundary. In other embodiments, a

w



P-charnel field effect ansistors. To particular, when

the field. effect transistor is an N-channel field

effect transistor, the pattered silicide filmis

present at a first boundary of the sosirce/drain

regions and the channel region that s renote fromthe

i solation region, and is absent froma second boundary

of the source/drain regions and the channel region.

th atpattemablgmsadﬁwaﬂl specetr sqimna‘isdmnrﬂwsuhmats fhatis §ﬁl§ﬁht at the second

enb dl L1 cj de oC f
pro o?’?d[ ﬁ%bsg’%ﬂi E‘Fg- %Il?g'lm \’ﬂ"é i H%fl Hﬁcé transistor is a
S e C cmd:abmu figRreffeartehnkistod M&erﬁé@iﬂﬂﬂhﬁﬁﬁﬂ Ts9bscROBE &efirst

gé) enmbodi mhent s ELpaélger ned gate sidewal |
spa Hrlgy st oh theseroad Bendame T sogre §rabasiaans, this presence
at the a&@ﬁ&mf%e PQUNORARYis qu'ldeé b?@%%édrsgm&%cfkhﬁ?ﬂm that is

boundary, When the field effect transistor is a

P- ¢ I&rAEfromithq sgoerdrbhasndary amih sressnt aithe fiyshbauarsrad o other
Sui Ghf8aidehfl s r%ﬁ@e%g td%o i ntcfj?%ne 1 c‘f’&e ﬁl& HB%@fd\éd ngatterned

is present oh tHe secon
e b cdiersetatvgl] spdwlsoqﬂlesé)ﬁ‘me thahid &bﬁb’éﬁdi'm tkmfsed:dmd boundary and is

bl o@&egeaﬁblelfn%tﬁa a&” %‘gen%eﬁereg“?ﬁ% Ee Sﬁﬁ’ %8(%“83}8973130

and besprqsér& sefiie gite dléverofie aithe fiouindadaty andatakidi@tond boundary.

enbodi nen this pres absen e of the suici de
filmis ¢°§91 é@?}%‘ﬁl %50%158%8%%%\? eld;cfiEtidapsispapay be
on tpieviéddhstdraihg 1d fidout Smbdisaetts B ELRt SOGANE, wherein an
boundary and is present at the first boundary In all

of {FRELION E7AARR AR ATV regiffe SRACC] FREFRMIFS/ AR FEgIORY, & Ghangel region
pr eseftn BRulkRE AR LAy Sk 86rd:a @sn@hnadaay f AlSterBUDE B Ynical

and at the second boundary. [0010] Anal ogous nethods
of fSHBwEIRERAUCING regien i fermer fornd/arion ks sybgratamgt ipeonfigured to

Pr ovj:glede REEALS gﬂ@ﬂecﬁ%c\,@ LU Eobadh 1 &g(?]n érgéacteﬁlcqhe isolation

present: invention erein an 1so
act irggon engipared te panwel Tapeht isglotian oo diress mgagsmm fnlrns may

ggﬁ\r}% ti OneQ]], ﬁ]’l&ss-ﬁfbg ??%ir"g%tﬁ g?’grg%rg%g%} ca or 3%l Y may be

st r geBerprd alsuwasrt@:scrdgd @boviestofporvidadvariouseraiadlimens dfhdfferential

subs te IS .configured to produce differential
rrecr?téer??ca aﬁpté ggogmlﬂgﬁ%leonf’:hannel regi on adj acent the
isolation region conpared to renote fromthe

i solation region. Stre managenen il ns may be

pat t er ned. stress-pr@%@éﬁ%—ﬁm ant ed
and/or a [muu]:F@amEuhm abeRdp BEin vRRtstod hﬂ%ate@&rd&%eid effect
descri hed above, provi de \ée?rl ous_enmbodi nent s of

di f FEpEseEand f%&%@ﬁ.ﬂaﬂé‘wdﬁﬁe ¥ in¢luding fiigrontigi ehanical stress-
Bri qimdﬂsﬁF edpid ) nace&dldgeo irids 8880 diRAd br fik GHsER inkedtioh,

are top plan views integrated circuit field effect
transi st m0é2hﬁwuxeaéifﬁ-cléﬂ PpsiRperAvdsCcidnel e of ikl sycuit

di f fﬁ[@ﬁ%&b@&mﬁﬁﬁ%ﬁ@ﬁe $6." abctiding to various embodiments of the present

invention.
[0013]} Figures 12A and 12B graphically illustrate changes in threshold

voltage and overlap capacitance, respectively, for conventional field effect transistors

and field effect transistors that include differential mechanical stress-producing

regions according to various embodiments of the present invention.



produci ng regions, according to various enbodi nents of
the present | nventiou. [0012] Figures 11A-1113 are

side cross-sectional views of integrated circuit

field effect transistors of Figure 10, according to

vari ous enbodi nents of the present invention. [00133]
Figures I 2A and 12B graphically illustrate changes in
threshold voltage and overl ap capacitance,

respectively, for convenpi@nad Deic@iptioef f ect

transistors and field effect transistors that include

di f f er enfQUA] AsciRsetien il Be desetiprdgenie iy hereiyftenwith reference
accQf teRBednthadAhl A4S Whﬁ@lrhtxﬁmglfe ehfB6ciRRS ®Plhe invention are
i nvention. petalTled Deser| do+n 014] The I nvention

wi | Isheyen.dElsig mvm@@nmehwﬁvw bp embpdied mmanmffvrent forms and
ref %ﬁ(ﬁ.ﬁ&ﬁ%btegoﬁsl&% @&Cl ”&! 'tﬂégex% eﬂlggdlmle ‘QQ'fS srein.
exanpl e enbo Pent s inventton are

i nv&atliegrhmaiycloshd mb@hmeﬂne aephoddsddo ltlm thwq;sodbsﬁjeemﬁ r’mb

r n houl d. not, b nstrue [ tedto
o arra AR Pt o B B e Bt b el Fhose
gl S(slkﬂ)lﬁ@(h tﬂiﬁbllfﬂ ldInl'Iﬁdﬂﬂlﬁ‘g&fge, tbd;lﬁiet gﬁldelﬁﬁxlldslﬂa’ﬁ of la%ﬁs a1|1dI regions
i sclosure w t hor an o) te, and._wi .
ful %A iﬁmgzewﬁé e&%&vo%?%eﬁ: ﬁ%ﬂ@ﬁ%ﬁlﬁtﬁa’ff gihgd gnd illustrated
ki | ltegkid Mckb& 1@%0111})1&:&35&%@'0@%@1@&)’ typbemBb&R e well. Like
relative sizes of [ayers and regions nmay be

exadyBwasaefer grike F]&PPWWmMﬂh@B‘ver each.  enbodi nent

descri be (ﬁeg tivhill WS LRt 8shd RRNRIER ah BEIUAES 1dyESis referred to as
conpl enentary conductivit y type enbodi nent as wel

Li kéeinglimbel @nnestadriot andfdr Keouplediie rnsthehelemeti outayer, it can be

[ 00: I

| ay ecfruégt gj erlrnrecggc?? §1re§ Eoﬂig o{h,lalaélqﬁ%h? glb l% er tr‘ﬁ'gmémﬁ’é elements
and/oo ﬂayéxsomsm tedrasetit. motnkrest, whmrﬂlerxmnt isa(9fen¢d fotas being

be tly.. connect ed .or -
of enthteTon) oS BieuBORET b Honlr CRERL b RN g Rlement o

may loer, ph&s all‘d:tno lﬂltlarvelﬁﬂg elasitnts mhhperapreﬁne ne#tisetl Serein, the term

referred to as "direct

Con By iy SelieBy ancifl BRgAtieBh i OF Bty aspociated ised
el eneprfs, or |ayer, there are no i ntervening el enents

or |ayers rese As _used the termor"” Y. .

i ncl ude 3 d""‘gle URGERESP % opgh R terigs g}l%rsécog‘? thigg ete.,
assqgiyteated he?&:ﬁ &% dési:rﬁfésvmbﬁ)@éler@nté toMbdoen®Sregions, layers and/or
under stood that, although the terms first, second,

t hi rsgctiogg.c¢hese ehﬁvm@éoa@eaenﬁ% Fegiamst |8y eaadiar Bretipns shgulg not be

el enpRted byqR F‘t“?hesé £9hOBRy bk 8RN dRMYuR one eﬂement
sedti ons, these elenents, conponents,, regions, |layers

and /c@mpggmt,| Tegien, é&y@mqgl/qf,@gctqgg from another region, layer ‘and/or section.

For example, a first element, component, region, layer and/or section discussed below
could be termed a second element, component, region, layer and/or section without
departing from the teachings of the present invention.

[0017] Spatially relative terms, such as "beneath", "below", "lower", "above",
"upper" and the like, may be used herein for ease of description to describe an
element and/or a feature's r,eleﬁionship to another element(s) and/or feature(s) as
illustrated in the figures. It will be understood that the spatially relative terms are
intended to encompass different orientations of the device in use or operation in
addition to the orientation depicted in the figures. For example, if the device in the

figures is turned over, elements described as "below" and/or "beneath" cther elements



limted by these terns. These terns may be used to

di sti ngui sh one el enent, conponent, region, |ayer
and/ or section from another region, |ayer and/or
section. For exanple, a first elenent, conponent,
region, |layer and/or section discussed below could he
ternmed a second el enment, conponent, region, |ayer

and/ or section w thout departing fromthe teachings

of t refepnesentlditnerioriented [{b40:l The dpateicalehlt of BlafifidsV € hus, the
ter n'gstﬁgg a.,g) Fer,l,eath "bel ovg' “'rower”, "above", "
upper A IRITdTh PefoM 20 FRRpmpass Yqthay qrspiation efiabpvesnd delgF. The

descddvpkinesy beotdpsies bikditallrot@bEN RN, AbiRr §SMMbEs)Snd the
hip.to, anot her el enent(s) and/or featur e(s?s

relatio :

hs I CPAT P R E R ifRedsintentretyg pqcoringlinder st ood

that the (60 8L te¥miBl AL Y& HBANR 18R ﬁr@&s@%‘f‘ﬁgsc}lﬁn articular
enconpass different oriéntations of the device 1n use

or off@odimests goly andigapttipiendeddo bhkimising efithativentiate pissisediherein,
in thekh) nfO i ' gvi;ce in.. t

1T B 0 AL o LR o s v,
and/ wiless Benesitgicleady frslicagts ethenise. ABwilf eafutth@Smiastbet that the

t he Qriented,”above” .di e ot her el ements or o

{ oat . RS or B R Dl e B BT fmen used in s
enc osppafsatibntshedfy the presinad ofumtal feabey anaRgs, BRbOWperditfis,

devi Ge @ bcg ot her vi SE Od{gi ent e érot ated 90 degrees

or at otte RO ORPS Eh Yt QiGt PR dsipa Presece gr gdgitiar o ene or
des chbplotiesfedsed, Repeksbidps] PeREEALHA6H0 HinPH s, and/
(CI)IOtgér Tthe term noI&ggy usipgdcqb. her el nei S fgr ?he tpsh?npoosrgoups
of E¥i bi ng particular embodinents only and is not

i nt ended (802 9P€xhh Pk LinBGdiREN BEHE RUSMdnRe déé%ééﬁ%grem with
herein, the singular terns "a", "an" and "the" are

i nt SRGEACY 1§ Fosetserdien tlnstrgians Hiat fro sehsmatic ektrationsiol idsdized

t he GRLEXhtGLEATlYmidid 1.s€: 1t, W ll be ..
further und tesg(st 0 o%}&?fw&a% tglﬁ&ec %%SZE};@‘E }%%Sn%"r‘%' euwh, varfations from
" cortp? $hapasepl the illvrtlatioless aagmiltoior ¢xampley df melufahemguatdiques
in thi Lficati egi the presence, of .stated
Foat A5 R B o e Rl O R SR Bl aaehts of e
andtinvegtioxgwpdimenbsconbmedds limied pr e bardenliti@afes 652p0Es

or ey of one or nore .other features, .integers, .
O o i iMolcRedio R0%s BloaeelE aOhiaivin bt S fpdpaididisalians n

t herseafes a1, Exanphple efido dianmfRetdise. Aor bRBni18 W8 KhbeRted

are Sﬁscrl btﬁag c‘{1ere| n W|1th. reference to cross-section

i || U PRI S areciing s Wile RRICALY- DAY S repRdetliop garzedyieatures and/or
| deal draisht 6Mmpddit GBESAidN e iFR:dEB; thlhdl thn &Einﬁxﬁ' change from
oftl.ae i nyention. As such, variations from the shapes

of tHBIEREH ifsRIaPbRE daseIan.  lkeivies arityFicd fogimnripimed byfmplantation
Mar lmdyfrédittih sdrhdint@ahiiod 4 fhe 1R QtwdpligS ﬁ%g gt?g#)en% the

be expected. Thus, the disclosed exanple e
of tSWdace through which the implantation takes place. Thus, the regions illustrated in

the figures are schematic in nature and their shapes are not intended to illustrate the
actnal shape of a region of a device and are not intended to limit the scope of the
invention, unless expressly so defined herein.

[0020] 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 firther understood
that terms, such as those defined in commonly used dictionaries, should be interpreted

as having a meaning that is consistent with their meaning in the context of the



i nvention should not be construed as /nmalted to the
particul ar shapes of regions iilust:raiedherein

unl ess expressly so defined herein, but are to include
deviations in shapes that result, for exanple, from
manufactturing. For exanple, an inplanted region
illustrated as a rectangle will, typically, have
rounded or curved features 'and/or a gradient of

| Mp kdVantCoNee Mild tdeaidiglosies ardgi@S1of B RRFpretB&M A idealized or
bi nary change from inplanted to non-inplanted region.
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Li kaVirydormal priss Wless syt OrdeBardRFsifpl ant ati on  may

resul t i posgMBoiERiadahlAR dwof iR ef8AIQBui RAL WELR iR ors
buried region and the sit ace through which the

i npPehEbEqaEan matbeds WEwEs accpriBg torvaEOwseihodinents of the present
i UL Rne g.ﬁ'sﬂowﬁ ﬁef"iédrg Yr fﬁel@@ﬁeecg E‘?J?ﬁr' 190 'gl{r?:g[ag z% ﬁfebgtrate 110,

and : helr shapes are not I nten l'us
act ealsolshapegionflad fethe erpsivdte 314wt deéneavol aatie mgibn 150 in the

i nt to limt. the sco of ._Jdnvention, | ess

oy DEEfle 'sGacel B Kl BEAR foalos I Ein YR8 1R 2l o
def rapeah, 148kd tr?ta ectivg r¢ginchardiaght gabai gatt s@ﬁﬁb/@rﬁiineégicinfsiIBO and
terns se erein have the sane_neani ng as co n

B R B A P Y S o T PR e S b 110 may
whi &ha tifiEls ahdedkiRindeef@8uctdlinblated RRclitdubifike including one
understood that terns, such as those defined in

confRDRPYF IrsEdhered 1AMy e 2SHBIsPRHUSET l4yeeinbe ubgatas

havisRgn ﬁ;é@gﬁagfr LiftutiR@stbRs EANAdISIEAbnoMRIER I on sub
nmeani n_gﬁ?n the contuext Sof ?he 6 rel evlclant art anldm%ShueSt[ates0r

pr esevicondnger-eisinselatonfithsiates. Tetisolsionaeaiorpk28treny tieformed using
| dealiz&drnly is&&fc{d]o%ad{o?m oBEN S HeE R B RIS hl indQkill in

defi ned hereln. 1] Figure 1 1s top plan view of

i nt 8gragt dde tisnleigd tzateilél dhegfifcbwie atgatzrisiuddtiop Sayemaghcent the
fabr| ' t hods rding to_various

| SoSSALLED AR LSl P SAETR it L B e

Fi geubstrdte 180.f A ghtd seibfvelt tpaterdiog ialsd aray bO dorired londeilewall of the

bstrate 11 i i ion. 120 in th

S Un BT AT ed7 o0 Pty tob e SRy e PRt ama e B et L0
s ﬁ baks tm_TajE be ﬁ@&ﬁeﬁi-foﬁ@@hso ﬁale&lﬁlﬂg&ﬂiicdie&édhpiq&@ﬁ Wiﬁ%kgoﬁlﬁ?%@se

t he, act i regl on a C el . re on: In e

act PORE $) BriatviHarEes B 400 BB eation G e aatist it Pl Rect
r egiremsstck3hs @Bhbean ihisidt-atHH 1gakal LERAA tiienhsMaNRel in the

region. The integrated circuit substrate 110 may be a _

si ngTenaRE gt E%g‘if»_(%‘?ﬁﬁl fudhfr 88 Buct or i nt egr at ed

Circuit mEPAtEALRIMAG! HthOBrebdnt inverti JARES plo@WE & ifferential

thereon. and/or maybe a sem conductor |ayer on the

subgerhapisal stEscaprpiiecingeeign & ad/or ep thasubsteishllirthat éopBgured to

In g*:)i'bqgc?' RRACENRL ALk Sl 1 GOPLSHASLGAL %ﬁac%ﬁt the isolation

sem cond?acior-on- nsulator substrates. e 1solation

r egragnl &0ndiestecbey meehrpidalistriessgp2 in Figure 1, compared to remote from the
isolation region, as indicated by mechanical stress S1 in Figure 1. Accordingly, S1
and S2 are not equal, so that different mechanical stress is provided in the channel
region 140 adjacent the isolation region 120 compared to remote from the isolation
region 120. Comer effects may thereby be reduced or eliminated.

[0023] According to some embodiments of the present invention, the

differential mechanical stress-producing region may be produced using a patterned
stress management film, a patterned stress-producing implant and/or a patterned

silicide film. Accordingly, differential mechanical stress can be present in the channel



shal | ow t =each isol ati on and/ or many ot her techni ques
known. to those having skill in the art. The

i nsul ated gate 160 may include a gate insulating |ayer
adj acent the substrate 110 and a gate el ectrode on
the gate insulating Fryer renote fora the substrate
1.10. ea. gate sidewall spacer 1.62 also may be forned
on a si:dewall of the insulated ;ate 4.00. Contacts

for fefien SOUIGRERItAE 1561aﬁ&gﬂe@16ﬁ 120 bcﬁln;tahﬁ tb &bt EeRh thls@lation
160 al so v(é} be provi ded r cxammi e using sthcide

t eobfiPqudel- elsﬁﬁﬁdw tteéuﬁ“ﬁt?élgy lafign A0 178 sterRe o Arepprd gomer
art.efftg@ design and rabr3.catioa of integrated circuit
field effect transistors as described in this

par agr apH0®¢e Figaras ki top planhéeye iRusimakieg wiious diffarentid

art [
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i ndi cat e nmechani c tress 5 Figure 1,
comeeh b rEhos Bom B st e 10 il P togs a s
i ndi gahesly BY. mechanl cal stress Si in Figure 1.

Accor di n%l‘i%é and 52 are not equal, so that
di ff er entl0 l:ﬁ@f#f‘é&l and § 1agssiep plen yiegis o Bld Eﬁfeﬁtﬁ@n@ﬁaﬁﬁw@prem

r egi @04t nadindeefticd] Bigesk- 5f8d§&h§fégfoﬁ%&?m§e%g @%
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ention, tl cha suer

Ss- pﬁ@djeﬁfm mEpsistg tomammyenblée qndind gmepkemernye& quath¢ e@rneedlof a
str t roduci ng ,

i nple%n and %gggb pé\ﬁper necl'E%I ?%18? éqrf%egto memore" the stress

Accofratn figlsiressaitfiflefibn intathe clmméia fihe afress hitddsHlncany then be
present in the.ch el .re n.14 ent the
P or SR g At PRl S EhGRE by taboppis the channel
i sol Iatomen emb@®hens, mi)strea’srretrﬁl& fi&f $s WRhebe TRufdbHedteAbT tress
Iar SO as redu g{? corner, effects.

B?e

[ 00 ?ﬂar%?faw SIS Fstig vipe SRl ip the gl Pt Repgnot be
V&rl@g@t@ﬂﬁﬁﬁéﬁﬁ&h@ rrechanl cal stress-producing
regi ons accord| ng to varjous enbodl ments of the

present [P42PkAs isiraies pulgewes 2 pbd BotRwdrapagymeng lm may be
sourGaLaE@iddofda tQ @ﬁmé&ﬁwaﬂa dr il %réaé@rm%hum{ @cgflugﬂdé- #Q

that is adjacent” the isolation region

r ef efi{fergnti m&shaawgb%r@ﬁfdpromaglyn ﬂlzls @rtbe Nirhannel field effect
b
Ourkg%elxtogwﬂhlgt%ww f%sgé 'anE f@gﬁﬂ) AL A8 that is

chan I S renote rom at | O regi on
120 nresent dhe firbenadery Bbofdke @utqet‘ckmn regions 130 and the channel region

140 that is remote from the isolation region 120. The stress management film 210 is
absent from a second boundary region B2 of the source/drain regions 130 and the
channe] region 140 that is adjacent the isolation region 120. In contrast, in Figure 3,
for a P-channel field effect transistor (PFET), the patterned stress management film
310 is absent from the first boundary B1 of the source/drain regions 130 and the
channel region 140 that is remote from the isolation region 120, and is present at a
second boundary region B2 of the source/drain regions 130 and the channel region

140 that is adjacent the isolation region 120. The differential mechanical stress-



boundary Bl. [002:9] Firuxes 2 and 3 are top plan
views of field effect transistors wherein the
differential mechanical siri ss-prod;t th uing region
conprises a. patterned stress managenent film Stress
managenent Filns are well known to those having skil
in the art, and may conprise, for exanple, a |ayer of
silicon nitride that is f'bzrrned on the field effect
tr ar;rmcmbmg ;eOﬁcﬁxs QﬁBE‘gQ:eIs angd B ena3nd fQfned @%ﬁt@eﬁﬁhg@sﬁsg ess
on the c Id effec% transi stor. i ke
annéaf"d %ﬁbe%65 Fﬁgﬁ“Fdn RS 22d S, Fﬁﬁﬁﬂey
stress itm Flgeres%ﬁ@s aﬂtbﬁpld@vfewkmélﬂﬁdauhéh%s SRR ent
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fur Chgre b 1400 G5 b AR SERAL DBbantS sufebiriShum, g
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pr oglﬁ?fe'c ﬁ’@mgd*np?aé‘ éﬁﬁﬁs QWS?%@HE‘E? ot ]%‘l“Pg%rg r?ﬁ“ﬁ‘cﬁ?ef“ﬁjg

r egiabsent Fdil she firft HollRddry ph@Ineh chitekdrphipeet devme as shown in

tra ISt% (NFET&}of FI.gure 2 a_stress managemnent
fil thesststsovaEins LRREnt S0 issbeepe femghe seepidrbgpndary B2, but

bou nﬁﬁééént%t ﬂle%sttﬂaﬁu&@y' BEEThd ééﬂn@mﬁﬁgin@ﬁits@@ ?f 419 €elax the

channel region 140 that is renote fromthe iso tion
r egisBFvs thedifyprodpped Bt the sememusitagapEAiner 420moh0etyproduce the

abs %!ﬁ‘erénﬁﬁ%@ch%ﬁ@;ﬁ@geﬁgy&glgﬁﬁ {«%%H qgwx’llﬁﬁfo &nlagrstoichgxat the

sourceldrain regions 1 anne reg on
t hatmplgntadijegioant 1@ tral 1 ohaytbeored eigioohtht 20¢d flona separate

con for a P-channel field effect
143 ssﬁeregg%é%ﬁele ﬁ?’e

transi patterned stress nmanagenent
film 31[0028]sF iglrsehend 7 emtérthelad viewts obonbvdansnt&f tof présiaﬁt

t.h
¢ hatt PRSP D EPPL AP oSy, PSR ot st picchenical
pr eSEﬂ}s-paiduang mmmmdaﬂmdﬁ@mg fin béﬂlncﬂﬁr H@ow% 4mOF igure 6,
sour.ce 0 e C nel reqgjon
t hat 8 dF ﬁgo %@5 Iﬁ%‘ %E# ISPLYIGH- A Verthgsecond boundary

di f Bar ehild éi:lposm@thb @it GahndstySBR SA&foﬂﬂlk’gly ng a@fﬁgidﬁlﬁ%teﬁfsﬂmde
patterning a Stress

Fi gures 2 and be fbrrned y
e SG S ORI LAY TOBIOREY, 441 18 HOHANAR theserpfogadary
2 af’@lc&ﬁﬂp &8 by, fod D8R, aHdHGWHES FRuAN a sPicRiE B1dbRRg region

pl an_vi ews of enbodi nents of the present I nventi on
wher & 1 fered gt the S hepvngdaniresing Bil cil thaftsiliside 726 ghformmrg on the

r €gkQBnE HRAAS $5pibh B2.
[0029] Figures 8 and 9 illustrate other embodiments of the present invention

wherein the differential mechanical stress-producing region comprises a silicide film.
In these embodiments, for an NFET, an additional gate sidewall spacer 810 is
selectively formed in the second boundary region B2, but is absent in the first
boundary region B1. Thus, silicidation is blocked in the first boundary region B2, but
is present in the second boundary region B1. In contrast, for a PFET, as shown in
Figure 9, an additional gate sidewall spacer 910 is formed in the first boundary region
B1, but is absent in the second boundary region B2. Thus, silicidation is blocked by
the second sidewall spacers 910 in the first boundary region B1, but is allowed in the



patterned stress-changing inplant that is selectively
inplanted. i partia ut ar, for the TF L' T ofFigure

4, a conpressive stress liner 420 may be fornmed over

the entire active region 150, as shown, ands
ess-reiaxi:n™ in lasts, such as germanium inplants

410, maybe selectively inplanted. Accordingly, as

shotivn in Figure 4, the stress-chant ug inplant 41.0

I S PEREEBbundbrytrdl8o:SBZ.ON Vil alsn dangdefs&@'mw tHode havisk k] in the art

absent fron1the first boundary.,.r. n contras

Flor Gt h ebaKiigR? EEE EUES Sholh iR ERgy e §e Bipfat of the gat
st r ersusraRgiNghth fRlAA LS 51 aPFRNecdddBub iy BRC0BE contact
boundary 82, but. is presen at the first boundary ELI.

Ther@%@mﬁﬁg%wpmdaﬁ%@ thefdwdﬁw‘b‘-‘r omAgl r el ax t he
stress tp@g aﬁ%% §£fi‘> ?Kan%%@%t@ﬁ%h%%ﬁﬁoﬁﬁﬁ&t%f%gm 6.

420, to pro uce differential mechani ca

str e?sssshwmdlﬁlgtng 19, dgitheee etbodighdnts oflas SVHEE, theddiciteddagking layer
t hat nt e

gL AT 84 EALG0 408 B G A0 it o
I|neamdaﬁmnﬁ&@2&§anBgures 6 and 7 are top plan views

f enbodi ¢ ¢
o (TSR Bl 0P S2ER: b VERL R b

mec handigad of ﬁé\i’:@ﬁ@ ane dieding 911291 ANheREP I iB43Daof Figure 10. In

silicide fi . partj cul as s ure
for PéW"NPE‘F]S shaw Eie Hroclers &Efaaieﬂﬁgnaoﬂﬂ%dep% aiw is
to GRuekt ohig: &ﬁﬁpaﬂm@ ralet aMent ﬂa&gﬂaﬁﬂhbé&n BXP&S istBsdnhBom the

first boundary . ecor |§g inasiiieriding

st epgatesi mE@P@FéhefeQﬁ?dJaéeqtﬁl?ﬁ atish regien $30ragd bemﬁq@arregm B2, as
r eg'sﬁ%étj 128Uk s b3 %l%nmﬂ B@fsﬁe ﬁfe@qafaepfégﬁhm and in the

regi on In contrast or a T, as shown'in Fi ure
aowice/irpintegibhotHi adgmré ih&qhermei mmmléO,fa(ﬁlm@ layer d D is

tor MR Pt SO L 1 3B Bl Pl Reshovoin

Fi g Lﬂlme 81 @ ruatsBieithd sikdidealtleckitdraea @fbthdisitieniedayef 111§extends all

nti.on wher di fferent
D 360l DR Eh A0 PR PR Rl OB
t heske enbogl, eRilRidellofer BIIONE%E'Exteads ail‘iﬁe tviap nathe {patadion region
si de Ii spacer 810 is selectively fornmed in the
sec " boundary region 132, but is absent in the first

boundary [66g] e1gu&3lA ﬁb};ﬂﬁcaﬂsj‘ lﬂlms&até:a&haﬁgbsuﬁ &bésh@lh@dltaga of N-
the first bounéhry reg rese i.n

seccfﬁaﬂnsbﬁﬂa &5t FéEﬁl%?FS Bt gcr ﬁot&ﬁiqqe gleghap},g (Stress:

as ingNegifil @&t 8ddof @%\nacﬂﬂm bfkBhbd mﬁ@&@a SitRWadl |mechamcal
spacer 915 is formed in the first boundary reglon
but Fressane@stngitpgion HEOKIEFHENBBTFIRIOfiReRt Ol Ezsenfrirweﬂmﬂ

s pac(gf’i]tl 5 %!F#M‘ %iﬁ})b RN EENOf olsipgh, DERRShAS, ﬂﬁn Wé}e used. In

Irst boundary region 11, but
al | dlieste il BAL pagterned stress-changing implants of Figure 4 were used. As illustrated

in Figure 12A, the threshold voltage decreases and the distribution of threshold

voltages also narrows, which indicates reduced corner effects.

[0033] Figure 12B illustrates changes in overlap capacitance for the same
transistors, without a differential mechanical stress-producing region (left side of
Figure 12B) and with a differential mechanical stress-producing region according to
embodiments of the invention (right side of Figure 12B). As shown at the top portion
of Figure 12B, the overlap capacitance does not change when differential mechanical

stress-producing regions are used, which indicates that the threshold voltage is not

10



second boundary region 132. It wll also be understood
by those having skill in the art that, is enbodi nents
of Figures 6-9, the silicide filmalso maybe present
on the gate electrode 160 at both the first boundary
Bl and the second boundary Fit. Low contact

resi stance gate el ectrodes 160 thereby nmaybe fsrxned,

10030], Figure 10 is a top plan view of alternative
enbobfpbHEBEidupiiyeheas® in thagnal frodastbat, Fitharr ie baiog chanoed by

t hes&fﬁf@ﬁﬂﬁ'u’f@%ﬁéﬁca@gﬁéy a% sholW2§ %’Eg}u?é 28 bAé?:Sr , threshold
layer 6:t0" extends on th secon% oundary reg

132, vejiage mer e hotera @déﬁ&b@émn@y bh earrcsm:l(andnrchngmckamja

Esg;s §géglona %%géggbfﬁﬁméghéﬁ%ggi?%%fqmgF%%S|stor

of Fi gur €00®4] Iatteniyawings dndrspmﬂcihﬂéa,ihe‘ré\havtemémﬂjiblosed
1HM1 of Fi p ul ar, as shown

i qurBeogtheats e v uicy dps Mhop alne BRe Rk oy are
IS el $eDfenefc biPdBeiPiRE séiife bilQ aBBh® foARkRGEYS limitation, the
boundary gion 131, but is absent fromthe gate at

t he ?ﬁﬂ%oétﬁ F’é%‘f“"&dﬁe%‘éé?ﬁf"%%‘ the Bllapingflamsi on 120 and
boundary region 132, as shown at 1120. As showmin
Figure 11B. outside the channel region 140 and in the
source/drai n regions 130 adjacent the channel region
1.40, a silicide layer 1110 is present at boundary
region 131 and is absent ft nnz boundary region 12. As
shown in Fir; are i IC outside the silicide blocking
area 610" the sil:ic dde layer .1.110 extends all the
way to. the isolation region 120. Finally, as shown in
Figure 1. 1D, orthogonal to the gate :E O the
silicide layer 1110 al so extends all the way to die
isolation regio .1.20. [00321 Figure 1.2A
ggraphically illustrates changes in threshold .col age
of N-. chSnnel field effect transistors that do not
include a differential nmechanical stress' producing
region (le _t side of Figure 12A), and that include a
di fferential mechanical stress-producing region
accordi ng exenpl ary enbodi nents of the present
invention (r ;ht side of Figure 12A). Gate |engths of
0.5um, 0,7 pmand I.Qorn were used. In Figure 12A,
pa-,:.ern--d stress-changing i nplants of Figure 4 were
used. As illustrated in Figure 12A, the threshold
vol t age decreases and the distribution of threshold
vol tages al so narrows, which indicates reduced corner
effects. [0033] Figure 1211 illustrates changes in
over|l ap capacitance for the sane transistors, wthout
a differential nmechanical stress-producing region
(left side of

11



Figure 12B) and with a differential mechani cal
stress-produci ng region according to enbodi nents of
the invention. (right side of .Figure 12B). As shown
at_ the top portion of Figure 1211, the overlap
cdyhatiis Glaimeddss not change when differenti al

mechani cal - L ' :OnNs are used, which
i ndi caltl'es tﬁ?ﬁa‘?ﬁg‘*‘?ﬁ’%@%{%{%‘%‘%e is not fO being
changealsutgtretet o changes in thermal budget, but,

rather, is, heing.changed b dif ezez ti: .nechar .ical

sli cesn 5elafip r%?ﬂi\/\h‘f tﬁﬁs“}hs%?ﬂﬂ that id‘?é%ﬁs 2R 260V FEI9gI1Y the

t funeghel d  vol tage maybe | owered and distribution may

be narrowed according to sone enbodi nents of the

i nvent spaned afag-soutcetinzin gegionsaudhnd apive ageaai;t ance.

[0034] In the drawi ngs and specificatjon, there have .
been it SEmBEsEod b B asEn wEbR tehurbemactd Satoarce/dran
ategtmwgh specific ter3ns are enpl oyed, they are used

in a generic and descriptive sense only and not for
pur pos#singflatefl ghtemithe chanhel regioopandof t he | Ervea, ri on

~ei ag r i e..follow ng.clauns. |J. t

< o sl sctghbal M bR e Pl BUD conligurdl® produce
cdififpreins meghanical Sd3s i th @hardRd] fegRInaldjRBnt tBYisOMtibA rddiéh compared to
substrate that defines an active region in the

h
StEBwis Bew.theisglabion segaen; vdstaie BredliHerential gneshaniral stress-producing region
' r.egicon: I ' 0.k [ Vv ion :
SEPSEARIP s BOOR0R LSEL RIS FEH R on i o
| et wlagen eegom drdds ebrennedmraagt@rd, bawndarg of the source/drain regions
di fder el$1ti allé_ rr.ec%gi.ca. st{](lﬁss- roduci.ng region that
| GUIBRPIPUFIESIB U SHrfearendios 0/ dion ragiekani cal stress
in the channel region adjacent the isolation region
conpared to renote fromthe isolation region; wherein
t he di3f er ehtiickd effast tramsister acsordgwestoiflaidu t iwhgreire thealifferential
ir%e&lr ese S:%r at adf i.rst bounda}g}# of ttrt1e s(fur ce/drain i
rEgT Bhs Y ahd Y HQ BHARAEOT LYTYITet ARRUGTRSG Bhrst Banggegygnt Hlm.
the isolation region and is absent froma second
boundary of the source/drain regions and the channel
r egi or-t hatA ffigldeffost barsistoreaceerding to §Haie § wbnreipthe differential

fi f |stor according to Claiml| wherei.n
tﬂﬁé&h%?{ilg?%%&#%ﬁﬂ&hi ?eglon co%?p ses gpat?erne(P stress-changing implant.
4. A field effect transistor according to Claim 1 wherein the differential

mechanical stress-producing region comprises a patterned silicide film.

5. A field effect transistor according to Claim 1 wherein the differential

mechanical stress-producing region comprises a patterned stress memorized region in the

channel.

6. A field effect transistor according to Claim.4, further comprising a patterned
silicide blocking film on the substrate that is present at the second boundary of the
source/drain regions and the channel region that is adjacent the isolation region and is absent
from the first boundary of the source/drain regions and the channel region that is remote from

the isolation region.

12



mechani cal stress-producing region conprises a.
patterned stress managenent film ;. Afield effect
transi stor according to Caim1l wherein the

di fferential mechanical stress-producing region
conprises a patterned stress-changing inplant. 4. A

field effec nsi stor .according to_ d ai | wherein.
the differ e%téei‘?e&?fé 64?3?1§t8’é‘!‘°°§{£1_g%@-(a?’6‘&1 ﬁg%uﬁgerrqgg}p&gmg a patterned
COITPEidER S Spaad drethR&Mbsiald thhdE Plfe:sl\%rmat fre st@%c;émﬂ@ogn&frff 6Ethe

transi stor ‘according to Claim erein
diduresy drpini ragionyrashihn cbainektegios shas ioajadenythe égilation region and is absent

c ri.ses tterned stress. nenorized region. in the .

RO e B R s O3 RERGs B0 et Bioy Hhac is remote from
Ghaiigsldionfresibher conprising a patterned silicide

bl ocking filmon the substrate that is present at the

second boundary of the source/drain regions and the

and 1 <> absendild Pt iandbAEEBG CHRR Ve T Pitemea sficide
sthlnt el m@esent @gitenftedettiode acthaming botfdirp Aind ftake §e3ond boundary.
renote from the isolation region. 12 ?. Afield

effect transistor according to Claim4, further

conpriging . ' Il spacer on the

substr%te t g?ﬁ§%ﬁ%ggg%%§3%§n®¥§ﬁ§gcond boundary of

t he sosubsedtdr ai n regi ons and t he channel region that

i's adjacent .t he isolaﬁi i.on d is absent, fraom

on re .
the fitsPOBBLMESAR 1810 FrosiEat fhabfeings AN pelycoigion iy therfabstrate;
channel,aEQUirAR sbB@k/dkdin F&BHsGn oM .sol ati on
regionpaA ngI5 effectntransigté%ﬁggggggrkg to daim
4. whe¥ dianneliregipain thenetvesiegionibdtvechitharsjaseddmma source/drain regions;

present_ .on.th ate electrqgde .at the first boundary

and at ah IH%ulgtg(i 5%8 O%ﬁ%g}m& TYOA field effect

t r ansi sdiffersn@iNhEcHaAal AreSHPRILEHE regidh tSRRIALNpatterned silicide film
region in the substrate that defines an active region

i thattip sonfigysed tatnsoduce Wiideentapephenise stressy intld ¢hanegiregien adjacent the
I - Y 14Qn; . ion in the actjv
T e e
aranisisg lispdreN - dhatuee] dield dfeecchasivedr ahe giteisin &he patterned silicide film is

differentjal nechanical stress-produci ng region

JBRESAE & %f‘%‘sfab%équfé@ %ﬁurqeédrai@eﬁgipﬂs arxd?fh@ clr?agmel region that is remote
oL . . . . _ '

PRI bl LR ARl SREORILARID B RSk s

codpbe eunhd reginntlet is @bacehiethé solatibh oegioggindn, wher ei n

the field effeqgt. . .
a pa(gterned sﬁ}mde blocking film on the substrate that is present at the second

boundary of the source/drain regions and the channel region that is adjacent the isolation
region and is absent from the first boundary of the source/drain regions and the channel

region that is remote from the isolation region.

10. A field effect transistor according to Claim 9 wherein the patterned silicide

film is also present on the gate electrode at the first boundary and at the second boundary.

11. A field effect transistor according comprising:
a substrate;

an isolation region in the substrate that defines an active region in the substrate;
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transistor is an N-channel field effect transistor and
wherein the patterned silicide filmis present at a
first boundary of the source/drain regions and the
channel region that is renote fromthe isolation

r egi onspanell afiag saisefirain regioms is demctivbmgiwary of t he

source/ drai n region and the channel. region that is,, . .

i acehehapn E0h 31 3 fdion BARERR hETDERNa SoutcYdrain regions
silicigeinbhiaeliigh@ onitheniemnbinegisbstrate that is

present at the second boundary of the source/drain L

regi ons didfeeentinbmeshanivel stresgrpmdueingredien eqippraseg a psterned silicide film

isolatio regi on,and.is absent fr.0 he i1, - .
oG Bl fP i g R e Moy TR bbbl sogipn aacent he
r 8@la€ion tdpadn doSnpafdiinthb @erhb@frdnf ¢helisclhtadn rRPioheFha@Bin thdfield effect
field effect transistor_according to Caim9 wherein

1l ng . n . :
t ensisdartie pm dochanng] dielfbeffact fransisorandovisren g pasisrmen gilicide film is
r :
S gy P BOUGRE B AGER s v
cfroprths isobptioarepidisdndat abseanfromal sstomibavadagofithe dohece/drain regions

substrate that. defines an active region in the
SHBE P?@aéeneﬂfsogﬁ%éﬁadawm ﬁ@&?ﬁ%@ﬁ FEIPR #¢gi ons i n
the acy Béﬁﬁede%gga%idévﬂp%gl?@rl on'tROLMRtrhiR hGs AeldnY & the second

regi on between the spac apart source/draln regions;
aboundsiyl cfttledsogateddrain regiencirsithe Fhanagl regiondhat is adjacent the isolation

di fferential hani cal , stress- produci ng, regi an

st Bl Ahyer] ot oL hqundrg 179 SUTGeHigpiRgions and the channel
CRBIINGHAEH rdntPFrOAUGE isdldtfoR€6n.MeChani cal stress in

t he channel region adjacent the isolation region

conpared to renote fromthe isolation region, wherein

the field effect transistor is an N-channel field

effect transistor and wherein the patterned silicide
filmis2 prageidefféct&ahdistst chrapiiiigry of the

source/drain regions and the channel region that is

r enot e2 SYUSBAFL he i sol ation region and is absent from a

Secon dinpﬁUﬂg@ﬂ yetgﬁJa{lt iﬁ“l!?fs?e a%gfr&g gk tﬂ finds edi aBfive re@ﬂ)ﬂ dfl:l Eﬁe; substrate;

channe regi on adj] acent e Isolation“re

and a gaté¢kapaedogatkiran degiads in shxeative oepidihe substrat e
that is present. at the second boundai;lé of éhe . o
sour cef ShaEPF TPEGP SR ECATHVE I8 HREhYAn the SRAGRA fiksh sopece/drain regions;

adj aceﬁﬁinEﬁlﬁteh%Qﬂe%tnitHé‘chafnﬁgli&gioﬁ,nd i s absent from the
first boundary of the source/drain regions and the

channed diffeefgitiahmmwals stresmtoeiuti!ng e gibe c¢rgpqigpg o patterned silicide film
;@gt{g nglégzdre(ﬁofﬂrg lgceedfifffgr(éltlt &lg(ﬁlrglrslljcglt Hess ARG CRander regi%n adjacent the

isolation region compared to remote from the isolation region, wherein the field effect

transistor is a P-channel field effect transistor and wherein the patterned silicide film is
absent from a first boundary of the source/drain regions and the channel region that is remote
from the isolation region and is present at a first boundary of the source/drain regions and the
channel region that is adjacent the isolation region; and

a patterned silicide blocking film on the substrate that is absent from the second
boundary of the source/drain regions and the channel region that is adjacent the isolation
region and is present at the first boundary of the source/drain regions and the channel region

that is remote from the isolation region.
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an isolation region in the substrate that defines an

active region in the substrate; spaced apart

source/drain regions in the active region; a channel

region in the active region between the spaced apart o
sour celHr ai 4 fiebdypidons transasior apsondingste clpamel 2omhartia the patterned silicide
c reaql.on; i ff i chani cal

TR DSlsc SR on el T R H P RE20lire paa the second boundary.
silicide film that is configured to produce different

mechanj cal stress in the channel_ region adjacent the

i sol at 1bn r etyiligh dEichErsterEorMisig. f r om t he i sol ati on

regi Onasw@?ét@j nthe field effect transistor is a

P- channe ield effect transistor and wherein the

pat t er aeidolgiidn wigtha ih ithesubstrate me défifes amaetife regibn in the substrate;
boundary of the source/drain .regions and the channel

regi ons%ﬁ%@taﬂag SP\érr?ﬁ{déam ARSI R 86 ASHY QS88HL r egi on and

| S presaihndlredoh id Sk aBQWIEBIoN KRy delehSYULE&LARHRbBrce/drain regions;
regi ons and tr?lggo channel regi on 't hat iséi}aédﬁé%nt ﬁwcg RREEORS
i sol atdnonsylaigil gate oarie ehapa¢ltregined si | i ci de bl ocki ng
filmon,the bstrate that is .abhsent .fromthe second
boundad TSt EHe SOk Gal S hor R RE R st P TRR T gimed silcide film
r1agH i9 Borfiiked B proliiRe Afferbhend hahidilis@Bss ih ¥ MHaAnAd Jedidn adjacent the
present at the first boundary of the source/drain

risQjridersregion conwaraddn memote diginpthe igdhation; regippnphescifitinficld effect
t ji.sal.ati [ 4 A field effect transi sto .
AT S b s R S

fdbsentifonah siest boesdny oDihe sbgrc@dtatn Rlgheis bad theahakid¥g region that is remote
first boundary and at the second boundary.,

: : 14. A
Hirm gheipelation tegimsingtipPreggiigt 2 S1sh eeuraiaésu%@be squsce/digin regions and the
| e Qo B Q0alaPerk 16 SUBRLE Alforl BAd def i nes an

active region e substrate; © spaced apart
sour ced phtteimed rgatyl sidesval lnsphéee oachd substragitanis dbsahdonethe second

region in _the active region between the spaced agpart . .
J5Upy eh s ufEigUR sos S e e seR Uk siccnt the solation
GBgiBRahd [s89tRRAi atdhdiifst 85 &MahPhf HESHRRY/&aln reﬁié)as and th,le ggannel region

stress-produci ng region conprising a patter sul C

fthats renkete fiom the ifolagionedgivm pr oduce di f f er ent

mechani cal stress in the channel region adjacent the

i solation region conpared to renote fromthe isolation
region, wherein the field effect transistor is a

P-channel field effect transistor and wherein the

patt erifed st ffickd afeect irinpister cogtpsising: from a fir st
boundaar%ﬁr?%até.he source/drain regions and the channel

regi on at I's renmote fromthe isolation region and

i s premdsdlatiin r@giohlis the Sabstratht @dfirdel én s&iifeGESIGA &l fhe substrate;

regro ns%ac?erc]ldapglrrt] Eource/drain regions in the active region;

a channel region in the active region between the spaced apart source/drain regions, ;

an insulated gate on the channel region,;

a first patterned stress management material that is present at a first boundary of the
source/drain regions and the channel region that is remote from the isolation region and is
absent from a second boundary of the source/drain regions and the channel region that is
adjacent the isolation region; and

a second patterned stress management material that is present at the second boundary

of the source/drain regions and the channel region that is adjacent the isolation region and is
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channel region that is adjacent the isolation region;

and a patterned gate sidewall spacer on the substrate

that is absent fromthe second boundary of the
source/drain_regions and the channel region that is
adfjsaetdram thedinsishouadiry of spwgs/divinregions apd toehantel ragimm that is remote
fi the source/drain regions and the
cﬁgﬂtﬁ%%g?%g%ﬁegﬂ{nhat is renote fromthe isolation

region. 15. Afield effect transistor conprising: a
substrate, an isolation region in the substrate that

defines an active region in the substrate; spaced

apart gourcg/ fﬂ:[(ﬁéﬁbcgfrgﬁs‘m& Aol BCLYE1S %eﬁéﬁl tH field effect
channel region in the active regi-on betweén the spaced
apansista ouarc N dinsiah fieklgiftaes transestori nsul at ed gate on the
channel region; a first patterned stress managenent

material that is present at a first boundary of the

sour cef7r ai A feROLARE trARktbNRcEARPS 1581 O RWHRBA HeSfirst patterned
renote fromthe isolation region and Is absent fromap
&iél@mam@mmlya@ﬁaltihep@tﬁ@m@gﬂﬁiﬁcidb filmegi ons and the

channel region that is adjacent the isolation region;

and a second patterned stress managenent material that

i s present AffilddfeeaomnibstOHpsainy to @laikhe7, Stier&R IR sBEdhd patterned

regions and the channel region that is aotIJ acent the
| SGFHNRRAECRER| BafcHMdS p pattargedigieide blockimetia. f i r st

boundary of source/drain regions and the channel

region that is renote fromthe isolation region. 16.

A fielld. ef f&dild effoesiraisistoragcaiditigng AlainCl Riwhelddn the second patterned
wherein the field effect transistor is an N channel
fEPMeRFesRent inaRdflds gpatterned gote sidpwalbfiaset transi st or
according to Claim 16, wherein the first patterned

stress managenent material is a patterned silicide

film 208. AAflickl effeef frawisteraaosidstgdo Cidool Yiwhgrdio thel pattenned silicide

i PR Brdeh Bl ERRSHRERNT o it bRy 14 Abihocond boundary.

field effect transistor according to Claim17, wherein
the second patterned stress managenment material is a
pat t erdled g‘gfléldsﬂffﬁémanswﬁqm@e(vrdlng(w Chaifri ¥, avhefdiethe field effect

Sl St orpagcor dj ain, 17, wherein the
tﬁga??léiro?ﬁes I;-lflﬁ%rlm gh&ﬁieﬁ%cﬁ%ang’lsgo& present on the gate
el ectrode at the first boundary and at the second

boundarzy. ) ) )
22, Afield effect transistor according to Claim 21, wherein the second patterned

stress management material is a patterned silicide film.

23. A field effect transistor according to Claim 22, wherein the first patterned

stress management material is a patterned silicide blocking film.

24. A field effect transistor according to Claim 22, wherein the first patterned

stress management material is a patterned gate sidewall spacer.

25. A field effect transistor according to Claim 22, wherein the patterned silicide

film is also present on the gate electrode at the first boundary and at the second boundary.
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21. Afield effect transistor according to Caim1l9,

wherein the Held effect transistor is a P-channe

field effect transistor. 22. Afield effect transistor
according to Caim?2l1, wherein the second patterned

st r ess26ranagdiskhéffemtrandiabr iccomipabt@aine 5, svlerdi e first and second
film 2. Afield effect transistor according to Caim

JPAttered ST mq{@gpmplgtm%gﬂql%?wé:enhgqrp ggprﬁgppgg:g ipt mechanical stress
tor ] ™ siLici de: bl . . ' _
P Bl M S 0 U DR SR b oo e iclaton

tiegiohi r st patterned stress nanagenent material is a

patterned gate sidewall spacer. 25, A field effect
transi stor according to Caim22, wherein the
patterned silicide filmis also present on the gate
el ectrode at the first boundary and at the second
boundary. 16 26. A field effect transistor according
to Caim15, wherein the first and second patterned
stress managenent materials are configured to produce
different nechanical stress in the channel region
adj acent isolation region conpared to renote from the
i solation region.
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