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| NTEGRATED CI RCUI T FI ELD EFFECT TRANSI 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 wi dely used for consuner, commercial and other
applications. As is well known to those having skill
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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.
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continues to increase, undesirable effects may originate at the corner of the device,




i.e., in the channel region under the insulated gate
near the isolation regions. It has been found that
the electric field in the insulated gate near the
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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 erabodiments, 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
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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
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patterned silicide film the patterned silicide film
may be used in both N-channel and P-channel field
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[6013] Figures 12A and 128 graphically illustrate changes in threshold
voltage and overlap capacitance, respectively, for conventional field effect transistors
and field effect transistors that inctude differential mechanical stress-producing

regions according to various embodiments of the present invention.




[0011] Figures 1-10 are top plan views of integrated
circuit field effect transistors and fabrication
nmet hods therefor including differential nechanica
stress- producing regions, according to various
enbodi nents of the present invention. [0012] Figures
11A- 11D are side cross-sectional views of integrated

circuit field effect tPshdleddlsparindfonri gure 10,
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[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 relétionship 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
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the figures are schematic in nature and their shapes are not intended to illustrate the
actual shape of a region of a device and are not intended to limit the scope of the
invention, unless expressly so defined herein.

[0620] Unless otherwise defined, all terms (including technical and scientific
terms) used herein have the same meaning as commonly understood by one of
ordinary skill in the art to which this invention belongs. It will be further understood
that terms, 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




reference to cross-section illustrations that are

schematic illustrations of idealized enbodinents (and
i nternedi ate structures) of the invention. As such,
variations from the shapes of the illustrations as a
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ternB used 'Aereéin
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tranS| tors fabrication nethods therefor
ac cioandistogs as&emmﬁéusﬁl@maﬁan@ﬁr@s%&fknpm tpthesedgying skill in the

| NVEDLLPHoca R BIRUNHCA Qi Reih, a Tl el d effect

tran§|s es a substrate 110, an |solat[on
r egi on 18022] Enttodinsanirsdti ket prestaiOnvdnéion crafrirniee adiffarcntiale

region 150 in the, substrate :
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i nstiERfe {;aée OB % %ﬁghg & F'lg%‘ﬁl o FPmBAEed to remote from the

I Nt pERASEEgRh £WhdicSddsthabenidd Ord¥B Y1 in Figure 1. Accordingly, S1
and 82 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. Cormner 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 {ilm, a patterned stress-producing implant and/or a patterned

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




be a single and/or conpound sem conductor integrated
circuit substrate including one or nore |layers

t hereon and/or nay be a seniconductor |ayer on the
substrate. Exanple integrated circuit substrates can

i ncl ude nonocrystalline-silicon substrates or

sem conduct or-on-i nsul ator substrates, The isolation, .

r egFHPRIA0 2ARGEH BeArHeR "I COMRITES 19 ErafdFpm the isolation
i solatdronpantl QfesfRAY bOLIBE ABARRE HIRS K%@@oﬁfﬁe\kﬁ%@n&r
having skill in the art. The'insul ated gate 160 may

i nckfiefds-a gate insul ating | ayer adjacent the
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the. insul ated gate ,160. ts for. the s celdrain
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pr ovégited40fig iexprpitehaisslaipnstdion i Hewilleehelfete® analsécond
kno to those _having skill in the art. The design
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known to those having skill in the art, and need not

be deswaydeld further herein. 100221 Enbodi nents of

the pr esgms;i RYGRL b O $AB «df I Hewordidid a/@&pﬁm1st0fs wherein

mechani cal “stré&ss-producing region in and/or on the

s ubsherdifferentibd metimpichlss tesnfrpG e degion cpmmerceraliiefte pies
nec ' e ' e i ' t. 1. oy

" sor abenPGE S Lkl FRRIES o SRR RN MRS e LB s in
S2 it o, gret eayl congmispdredkatpler elaptre! filioon tilie that & fatmedron the

region, .as indicated b hanical stress S in Fqure
e e e e S ey
di f ffeldesffzctenkiant. cakpikt tess may thenthe pdefdmad tb heecmbdaet ée steess

regi,on 140 adjac t.he jsgl ation region 12Q.co re

{0 FBROPE PO IRTLBIAS Gt GO0 SR GRY thed be
ef f gahSveBY pidialcalfferb@ial R8tHaedalateR! gridulRiz@eliodsG0 @8 channel.
According to sone enbodi nents_of the p eseqt_

i nvdnPigEmhogEnents P RGN PILHTS MECAZTES. he brication of stess

St I 892 RhRAUGINRYs BTk BYLRE hARHASEH tHS kil dn@need not be
patterned stress nmanagenent film a patterned

st r dessripehigeibergraitpl ant and/or a patterned silicide

film.Ac i L f et [ et 5

be. pr coelitf] A Mt HEFEHS ud TP 1050 e Lo ATINIRY be

i solpatidront acegilivg id @0buslpdy eldbe preseahivyentiongmprdyéle the

: SOkl O &?&a&@%ljsagﬁ— Hh%mﬁ% 'i‘ef%?{ﬁn WS,QS Fb%%—%ﬁaﬁh%%idyeffect
arge S0 as to reducé or prevent coner effects.

[ 00 24hsifForMFES) 2 RiQumea st pheagemEEiEmiLD istroddddbat is

var Ip?el“slgnt%{ efl I’neslg gonutnldaarlj,r B1 of the source/drain regions 130 and the channel region

140 that is remote from the isolation region 120. The stress mavagement film 210 is
absent from a second boundary region B2 of the source/drain regions 130 and the
channel 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 presentat 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-




mechani cal stress-producing regions according to
various enbodi nents of the present invention.
Mor eover, the boundary of the source/drain regions 130
and the channel region 140 that is adjacent the
isolation region 120 will be referred to as a second
boundary B2, and_t he bouHQar%rof t he source/drajn
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di fFhsens fomgthe %&h%wrieraﬁe%%%lss BERSBitPG liéfgﬁ %W 35 shown in

t hegighanngk saeskﬂha%gﬁ%rm%rmpﬁﬁmmsém LS kERBaS bdlintiky B, but

fil'mis retai ned he fabrication of stress
nanaag:emﬁtat th st owundpgy B L. Kirhswarmagiuoh aariedi g dok p14 relax the
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ustra I gures a stress
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i n tdigpridsbameselindrid@bd ef f ect tranS|stor ( NFET) of

Fi gure ress 1 rovi.ded
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the_channel region 140 that_is adjacent t he |solat|gpﬁe

r egBanwm@@xpwwcc%ﬁfwsaémdwﬁ B p\se@rdmely, sy stlicing figh
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managemnent bsént fromthe first boundary
Bl uigionHE2. sloammsfd faiaPFiEd gisohewn BUFigwd 7t helicidhippdng region

" ©9i e 10l Phe i DEIRAS M1 N6 ol Oliakt 98 55688 on he

120, é present at a’ second goun ary region
thesammih&hdwamq;mﬁgﬂons 130 and the channel reglon

1.40 t hat [[ohggr] ac eiﬂ%.ncclt aﬁr”?lu tra?e c%ér%gabgglg:legt@ 0} %1% pi’e—g&% invention

differen
wherein the differential mechanical stress-producmg region comprises a silicide film.

In these embodiments, for an NFET, an additional gate sidewall spacer 819 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 aliowed in the




8 producing regions of Figures 2 and 3 may be forned

by patterning a stress nanagenent film 210 and/or

310, as shown in Figures 2 and 3, respectively. [0027]
Figures 4 and 5 are top plan views of enbodi nents of

the present invention wherein the differentia

nmechani cal stress-producing regign rises a e
pateeridusdaergioatings fig wﬁaealﬁéerftﬂ%{m } %wgqa@eﬁi%wthe art
' "Pﬂhét” ﬁlee%bohﬂneﬁ%fotf&rﬁiﬁke% 6.9, QI siliche ﬁﬂﬂ%@E b Wl [BUER o thedgate

onpr éssive stress |iner 420 may formed over the
ent fleatrodat€d stdothglyd Hust h@@d&aﬁls@ﬁ‘ém seqppgd boundary B2. Low contact

Za&%gﬁﬁreh%é% gggghgﬁhéﬁhgﬁﬁgbgﬁngggnanlun1 i mpl ant's

ted. Accordingly, as
shown i n[omg Figured 10 is heop mitn wisw-of higanyitivg einhpdimants af Bigizs 6.
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abs oundary regilon n contrast,

forgm Qﬁ&ﬁs@ﬁﬁ&@cenﬁ%o&hﬁﬂkemn m; gumesdmot titend beyond the
stress- changlng i mplant 510 is absent fromthe second
boutraandbaupdarpipgon B2 hr esent at the first boundary BI.

The ger n@m}] MR 1AL 510 side dfo@d-seodbhal @ledX of e field effect
stress t i s produced by the conpressive str

i nsrasisn of FiguteHdr 8p3E B BiddArHe. TapyahddDnbim ot Figure 10. In
mec ﬁ'ﬂ LGa o stssqﬁ ﬁhﬂéﬁgqgkngoﬁgetgé Ofe 160, a\Wiikide ?é(??dh B8o is

und rs ood i npl anted régions 410 and 510 nay
be pseTht wh tﬂa@cntertdfeher@@d a¢Jm€ﬂTd30§-@%éX oD %hﬁrlé%@w@m the
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Vi e I nventi on or an
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gg%‘?‘#‘geéé@glrg&quggﬁg Jf‘cefﬂi Tite I’Eﬁ%%{ﬁ%? f (}n9 sﬁl&% ﬁager 1110 is
FI QbfeCer® at bdudarpregNnMBl, and isitséx fide H@Iumtzky mgmrnmzm Jobown in

e pBRH Hen e B MBIy Bt AL LA g ) fends

si | bgiwliyng ﬂ’&ti&@a‘aoﬁlrédufd e, F62QY, ds shdval inetnen I]]D,e}rﬂhbgcsml 10
boundary reglon s absent _op the s

bouggeie 160ele é‘Hmé‘Ela}"f’lﬂ 149 Alsp gegnds gy fhey WEFyle%‘e i3pdation ggion

in E%@ure 7, a silicide blocking region 710 is formed
at the first boundary region BlI, so that silicide 720

i s for melP08A Figee 128 comaicabuiusrayeschyisshingesholhygpge of N-
Fi gldﬁa%glelgﬁe@&‘?ffe%t Irkdsd m;o% ﬂatedo%hﬁaus@p@ﬁweﬁﬁmn&ﬁahmsues;

present 1'nvention er el ferential nechani ca

st r eﬂsiﬂmn@ cgirinr{tpfirsistyiob ﬁ@mﬁpﬂ)s@ﬁ ﬂaat driciude ip differgritiad meghgnical

S Ra TR T el Pro R ofiflary B AR GPBL pBRLR invention

s ec @fight bidld BARIEVrerieg)).ofatBRngtha vt 0. éprab&énm amhl Dhe quq: gied. In
Figure 124, patterned stress-changing implants of Figure 4 were used. As illustrated
in Figure 124, 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). Ag 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
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boundary region Bl. Thus, silicidation is blocked in
the first boundary region B2, but 1is present in the
second boundary region Bl. In contrast, for a PFET, as
shown in Figure 9, an additional gate sidewall spacer
910 is formed in the first boundary region Bl, but is

absent t he seco bou gi.on B2, Thus,
S|I|€W885 ﬁ$¢§tBFgﬁﬁ &W %ﬁ%ﬁ %ﬁ%ﬁdMQWd@&ﬁWﬁChMWEdby

S paQEFeter@itOmbihatiBA sfrbdsSds B UREAL ¥ Fi@@é 01A Bhccdadibgliy, S:hreshold
allowed in the 9 second houndary region B2. It Wil

al soolngemaydrdeveed Fi LHBREIR MAYhg néwwd CROTERG i pqme
t hatembb&m%ﬂ@ QTR esH wﬁhcﬁw ERSefy %verIaB% bitén%.de film

al so may be present on the gate electro 160 at both
the firs{0064Lndhe gzramncaﬁ@ﬁ m@ﬁgﬁx@@n@er@éwd@py digdoselow

For sl S L) Lt b

aI t esabihiaveneitradideeriptivectnsioglrand ﬁot foﬁp;urpdmemmf limitation, the
n these.emodi FET, the
s | I ,qup(g@? B’Ieldlé‘fﬁn%“ }I’eé%sre?%lé@gn I{ﬂ T %Iﬁmish e second

boundary region B2, but need not extend beyond the
second boundary region B2. [0031] Figures 11A-11D are
side cross-sectional views of the field effect
transistor of Figure 10, along the lines 11A-11A
through 11D 11D of Figure 10. In particular, as
shown in Figure 1I A along the gate 160, a silicide
region 1110 is present on the center of the gate,

adj acent boundary region Bl, but is absent fromthe
gate at the ends thereof adjacent the isolation region
120 and boundary region B2, as shown at 1120. As
shown in Figure 118, outside the channel region 140
and in the source/drain regions 130 adjacent the
channel region 140, a silicide layer 1110 is present
at boundary region Bl and is absent from boundary
region B2. As shown in Figure 11C, outside the
silicide blocking area 610" the silicide |ayer 1110
extends all the way to. the isolation region 120.
Finally, as shown in Figure 11D, orthogonal to the
gate 160, the silicide |layer 1110 al so extends all the
way to the isolation region 120. [0032] Figure 12A
graphically illustrates changes in threshold voltage
of N- channel field effect transistors that do not
include a differential nechanical stress- producing
region (left side of Figure 12A), and that include a
di fferential mechanical stress-producing region
accordi ng exenpl ary enbodi nents of the present

i nvention
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(right side of Figure 12A). Gate lengths of 0.5m 0.7m

and 1.0m were used. In Figure 12A patterned

stress-changing i nplants of Figure 4 were used. As

illustrated in Figure 12A, the threshold voltage

decreases and the distri-bution of threshold voltages

al sQ.. narrqQws, which indicates reduced coner effects.

[OO§%¥L§#§%¥@@4§B illustrates changes in overlap

capaci t ance fs0ficlll be @aBsistdricoRgliSh@r s, W thout a

dlfferentlal mechani cal stress- produ0|ng region (left

si de of 23EPgi% 12B) and with a differentia

mechani GgliscbifoR S8z ﬁ%@ﬁr&f&gﬁ%@ﬁﬁ’& a&wégectx& in the

enbodi nents of the invention (right Figure

12Bybstmée: shown at the top portion of Flgure 12B, the

overlap ¢ n d|fferent|m

nechanlcgﬁﬁagééggéﬁﬁgggﬁggﬁés%Qg?%ﬁ%wgge used, which

i ndi cat eshadat reghos it tieesiiolrgivobdrage thespactd abrt beirdgirain

chan 0d due to changes in thermal budget, but, rather,
ﬁg changed by differential nechani cal stress

as vvas &h@ﬂmlalterdl dategiirtBe didhue! Agtoor eidgl y, thr eshol d

vol t age qg% omered and distrjbuti,on may

nar r oned ?85“8’1 ﬂﬁcl%aamglo%%réss i) Higr’fﬁ%%?%ﬂ%‘fls P‘H’éigmed to produce

| V@b oM kir&R ANGE Bihn SN @6 di APl ABAGh 80&En 1£H034]

In the draw ngs and speC|f|cat|on here have been

di sSOMpaEd to EmatirR essAtiopResiPhvent i on and, al t hough

specific ternms are enployed, they are wused in a

generic and descriptive sense only and not for

pur poses- of 1A fisld atf¢csfransists ac@éfbpgtﬁlamb\vhmmnhd dfferential
bei b 11 _

0el 86 kal SOLE b ol fed Bl IO Rl IR sebd: %%Lem%h:t fim.
a substrate; an isolation region in the substrate that

defi nes .an a egion.in the tra .S e .
apart sourc e%ﬁ#’ é& f Cg!tr A0t Beeofding g’c@?’\‘fé ?‘Vgﬁﬁe’gﬁ,ﬁe ‘gffemn“ai
c hanedhnics giresa-produting repddn compriegiagnthetdwers-ithsispaeaht.

apart source/drain regions; an insulated gate on the
channel region; and a differential mechanica

stress- pr odugy fgd eSeht etnstshatacdosdigORf C16iH B G héQinRkNAEE@ntial

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 2 wherein the field effect
transistor is an N-chaonel field effect transistor and wherein the patterned stress
management 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.
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di fferent mechanical stress in the channel region

adj acent the isolation region conpared to renote from
the isolation region. 2. Afield effect transistor
according to Caim1l1 wherein the differentia

mechani cal stress-producing region conprises a
patterned stress nanagement film 3. A fl eld %Iff%‘l:cfeffect

transi stor atdBrbiRgt ?@S’@%FW@%Q i § Weerem
di ff.a5a0t ik alp-dBehantiealed bRsSodng %@ieﬁgm& B&HeaRRd stress
conprises a Egtterned stress-changi n mplant. 4. A
f i ehanagdnfeatfilm isgheens from adEedpuday o CHou o CFaigsgioas fpd the
th f a K eQYLbnd

L S
t r dnsidtoo! the Horaidgn ragiaos andithe Chﬂ@eeiemom thet is adjacent the
d| f.f rtentl al ~ mechani cal stress-producing region

R T I\i:)atterned stress nenorized region in the

channel 6. Afield effect transistor accordlng to

G ai m 2 _wher ei he field effec tr

% channdi 1 iFEATsbEsRIR arcERbne IGRRHEH B i id offet
patiRLinedisSh Negsnnd EaRGERR N andi ktbiandSyHRFS 88 pat@dmed stress-

fi rst boundary of the source/drain regions and, the

chaarging @gﬁl%ﬁlstaﬁéﬂm pig frehhowadary of e srlrqelimin Foepys and the
r g eﬁfégmh%ha@ Rsf@ﬁbzefffo%ma i REONEcicRQUA 3 ¥sefat & BRond

source In regions and the channél region that is
adj endary ofibe smgw/camp@@glcrr@ ghdike channgl regiop thet i§ agpgcatihe

n cording to Claim2 wherein the field
f?i@lfﬁotn% %glstor is a P-channel field effect
transi stor and wherein the patterned stress
managenent f|| k'S nt
sour ce/ dr ai n*} éci[ ofrfl%(;?grgm quﬁ agcrpr%n @%g%%%ﬁ%&d& Offec
I enidngisfor B R-tieinhd dichit dffort traegstom:ﬁndzeresn e patemedatress implant
second boungﬁr‘%/ of, th sourczcﬁrdra n rgg ns an t he that is
chafi REFeH: Bt fary § P UREtpheeots &gt “8?%‘3 %‘8%.
8. Ambteetdin alfi®tdtiob sl SH G abe&ifs ol Ngcdl ol:adang (Sf the
wherein the field effect transjistor._ is apn N-channe

fi etouresfdrar regtonaad WE Bhanar deeie R IhabRET AT PaRh Sion.
stress- changing inplant is absent at a first boundary

of the source/drain regions and_the channel {Dstg f?q
that is Wenotdeliglf sifeat Hanssiyaatr§ne iodglpont 5k eld effect

Pr eseiisioRts @ﬁa‘ﬂﬁg feROLRdBEMsior LBV ROLA Qﬁ/ﬁ&éhéﬂ silicide film
regions an nannel region that is adjacent the
i solsgtdsen at :e@xsb}ppundary 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.

11. A field effect transistor according to Claim 10 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. A field effect transistor according to Claim 10 further comprising a

patterned gate sidewall spacer on the substrate that is present at the second boundary
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9. Afield effect transistor according to Caim3
wherein the field effect transistor is a P-channel
field effect transistor and wherein the patterned
stress inplant is present at a first boundary of the
source/drain regions and the channel region that is
renote fromthe isolation region and i s absent froma

s e weisRderiyTeaiony fsl o eHeRRT arehHdyibE Ay spiAkon region
%%%% abrs%g lﬁ%plf hbats bRt 3¢ eRrtolBe L AL Eﬁsodﬁd rtl?élih%ei

ect transisStor according Claim4
V\herlegpnthahe iérhest foeftheiselatien iggenst or i s an N- channel
field effect transistor and wherein the patterned
silicide film is present at a first boundary of the
sour ce/ dBai n A gd effist amxmtisltdmcanhfﬁmg\@l Clrigg# phereindbe figd effect

remote. fromthe i | ati.on .regi.on bset f.ram
Ccommaishh Ayt e BR R R hetsle BRI ML R fimm
chaR aBlent Rgh @ fird Baindes ddicacent/dherepisnd aidi twcﬂamm aagmn that
11. Afield effect transistor accordi g&?

f urig rErote Spmrthsisolgiop fe%‘ﬁ??%f’ﬁ@i?s%’%tﬁ‘i & r%teb%lp ef. I m
on {NGeAEs tdeihng ald 8t chdnflh8S8 N thadh adiARnS8E RBMtion region.

boundary of "the source/drain regi ons and the channel
region that is adjacent the isolation region and is

absent fyom tAEﬁeiIl LS H?M&%a/orm&c I E@a20W sﬁéagmmgnsmg a

regl ons and e channe regli on tﬁ I's renpte from
th epaﬂsnieasﬂloude begkiopfilnd gn tha\ shipsehig ﬂ@ﬁ fsebosent Framdhasteepnd

acc i,n

qat BEe gt e SRR st bR (AR Elop R by RALEER G

at isbletiseregiod afbispeaent at tha fict btthday od tlxeebuhca(dwregpmd the
and _t he channel ?n thﬁ{ tadJ acent the isolation

r egFERPel Z7EPT atai)?g}? elﬁoialronf%gfmboundary of the
source/drain regions and the channel regl on that is
renote fromthe isolation region. 13

transi stbr actBrdicHEr TEUEHe REAIRA B Ghann ﬁﬁg-‘l‘?lf%qoaﬂpﬁsmga

ef f 8fternch ARSI A spaberdnfhechiBang hidiehieifoacthe second
transi stor and wherein the patterned silicide fjlm

abs Bewnday oifihs sprFetrapoasiaayapd die dharrel rgiondha Fegifpomt the”
r egisBl?iﬁ Iﬁf&gzohlaﬁd ﬁ%@&lat 18 Gir @ Boddaady ofig sB%@/Hﬁuf efiGhs and the

ol at ron region and is present at a first
bounhjiamjlr‘cg‘louﬂh@tlsmméfeﬁ@mahmsql@@ﬁl@?@mand t he channel
region that is adjacent the isolation region. 14. A
field effect transistor according to Claim 13 further
conprising a Aﬁaiﬂteé”mtemnsastbn astatding koCleim ¢ fihenringhe paserned

tS ﬁ gs @8%? ﬁ}ﬁ &fra;ﬁolr?sr‘?sg% in se tujage a n nﬂﬁgt ?"glgwﬂ %lt;c% e

I S sddpacenindidpe 1solation reg| on and is present at
the first boundary of the source/drain regions and the

17. A field effect transistor according to Claim 13 wherein the patterned
silicide film is also present on the gate electrode at the first boundary and at the

second boundary.

18. A field effect transistor comprising:
a substrate;

an isolation region in the substrate that defines an active region in the

substrate;

14




channel region that is renote fromthe isolation
region. 15. Afield effect transistor according to
Claim13 further conprising a patterned gate sidewal |l
spacer on the substrate that is absent fromthe second
boundary of the source/drain regions and the channe
region that is adjac nt the isplation region and is
presentSﬁgfﬁﬁ@EVWngdﬁﬁbﬁ@ﬁ??”Uge?ﬁ%egﬁﬂ?ge/draln

regi ons aadﬁgnﬂeha%o&h%ﬂﬂﬁlactﬁ@gbgan bdtaten (Be §ROAL Haft kOMd/Dein
i solation region. 16. A field effect transistor

ac ceeighs éietCéa@ehﬁeﬁiOE@ﬁer‘ilﬁefﬁﬁtén%W@ pEgss therain giggent the
f' l; g@a@ %811 QJﬁ%séumqmt@%o&%@msﬂa@&{ M8, @4@ t he
rs oun . A

ary a second boundary
f| el d efabéuulatadgats osttbe chage®dieliong to C ai m 13 vvher ein
the patterned silicide filmis also present on the
gate electrode at the first boundary and at the
second bigundax field tffect Aatdidrdicefriiog to Claam3s shorin sufficiently

cunSEr O graio RSP aH R Rt B A e aton

subgticatetmpddd eRamed fﬁﬁﬂﬂl& cmuélﬁeéidxi b Bs 1egdea sirh-on bite
active reglon a chann

on i.n the actjye on
Dot SR EHEPSHIRORR A FICGUECBPRTAD RonPBgl U ghEpgezion

chappgke £& RN eiRg di fferent mechanical stress
thereln adjacent the isolation region conpared to

renote fromthe isolation region; and an i nsul ated

gate on jhe chan of ﬁgh%ng %%eld’%ﬁfebﬁfagsﬁgf &rdprising:

transi stor accorgﬁ!i Carm 18 wherein sufficiently
di f f er enformizg laamptaabn mss a s@sﬁa@maa@@‘mpﬁaq gréive rraien the

Ot AR bod Gl SRk M 10os LAGL ARG AR £kl region n

annel on so as to red
t u r me(antn&freglbxebetwhmthebpaw@gum momgh/mxentgloﬂs@ndsmﬁrauha@ﬁ gate
reglogﬁpklor to turE on of the channel region renote
f r off? EEPUE) 5EP® P egi on. 20. A method of fabricating
a field ghhpgta diffaasiabinochacionpiesipglucihgregiorginand/or on the

- coPUHHA o ORI R r e A s

I egiciish ddihctlheASdIAoR rESEH Etnpasedab adiited fr6:@FhddiSolhiibn region.

*  21. A method according to Claim 20 wherein forming a differential
mechanical stress-producing region comprises patterning a stress management film on
the substrate differently on the source/drain region adjacent the isolation region

compared to remote from the isolation region.

22. A method according to Claim 20 wherein forming a differential
mechanical stress-producing region comprises implanting stress-producing ions into
the substrate differently in the source/drain regions adjacent the isolation region |

compared to remote from the isolation region.

23. A method according to Claim 20 wherein forming a differential

mechanical stress-producing region comprises patterning a silicide film on the

15




the active region between the spaced apart
source/drain regions and an insulated gate on the
channel region; and form ng a differential nechanica
stress-producing region in and/or on the substrate
that is configured to produce different nmechanica
stress in the channel region adjacent the isolation

r egiubRas HbEraty toihe sopsteditpipsrRIpIsadineat Reiwirtea g

21 &ﬂgﬁéﬁeqeﬁ&ﬁggﬁﬂtﬂ@isslgﬁé;légmzo wherein forning a

dif?erentlal - ani cal stress-producing region
conprises patterning a stress managenent filmon the

substratg di ff %{efn%p!a¥w9cﬁn§glaq:;§mm&&g 80 8fFreptial
adjacent the Isolation regl on conpare to renote rom
t hemiesiehzti rssmgdwing 128on dompishodemetongliiress difer€htdyy imthe

ot r BEES DR F I oPeht GHLEH R Bop Bt SAE g fom the solation
stragsmproducing ions into the substrate differently
in the source/drain regions adjacent the isolation
region conpared to renote fromthe isolation region.
23. A nmethod according to Claim20 wherein formng a
differential nechanical stress-producing region
conprises patterning a silicide filmon the 15
substrate differently in the source/drain regions

adj acent the isolation region conpared to renote from
the isolation region. 25. A nethod according to O aim
20 wherein formng a differential nmechanica
stress-produci ng regi on conpri ses nmenori zing stress
differently in the channel region adjacent the

i solation region conpared to renote fromthe isolation
region. 16 it
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