METHODS OF FORM NG SEM CONDUCTOR DEVI CES US| NG
EMBEDDED L- SHAPE SPACERS BACKGROUND OF THE | NVENTI ON
[ 0001] The present disclosure relates to sem conduct or
devi ces and nmethods of form ng such devices using an
enbedded L-shape spacer.. [0002] Both theoretical and
enpi ri cal studies have denonstrated that carrier
mobility in nmetal oxide sem conductor field effect
transi stors (MOSFET's) can be greatly increased when
a stress of METHODSDF FMM%NGCEM!SC@N@UJ(BTHORJDEWCES
conduction chann a transistor to create a
strain therein. F—kﬁj&ﬁqb QﬁQgLﬁH/i\?Er%%AQE&S
proposed to increase the performance of MOSFET' s by
appl ying a stress enhancenent |ayer to the channel

r eg BOGKGRMMNDOF FHERINVENTHONS require the use of
mul ti ple. spacers and nultiple etching steps.
Unfortunately, the use of nultiple spacers can lead to
Si 9?6019 TRE p?é%ﬂﬁﬁédl&tﬁ@%l%té&“t@ ééﬁcﬁ:%@u&&r HH%EéQLaﬁd methods
etching steps, particularly when etching caus

si gaf foreéng sm@"céewe@s usingtam embedded Lehaps samtbnr
etching away of silicide, which can |l ead to decreased
transi stor performance. [0004] Therefore, there is a

neefb002] BoEt thedsetidaRhn® eRiiAEER sfiéOhavd Hbgﬁir%tra%lﬁtf@'t carrier
nore of the above and or ot her deleterious effects of

pr i grobility imeta) @xide sergizppductor tigidaeffect transistors (MOSFET'’s) can
be greatly increased when a stress of sufficient magnitude is applied to the

conduction channel region of a transistor to create a strain therein.

[0003]Accordingly, it has been proposed to increase the performance of
MOSFET's by applyihg a stress enhancement layer to'_the channel regions.
Most prior art methods require the use of multiple spacers and multiple
etching steps. Unfortunately, the use of multiple spacers can lead to
significant processing costs and the use of multiple etching stepé, particularly
when etching causing significant recesses in the silicon layers and/or etching

away of silicide, which can lead to decreased transistor performance.

[0004] Therefore, there is a need for methods that overcome and/or mitigate

one or more of the above and or other deleterious effects of prior art methods.

VR

*159159*

i

_

LT

*G00002*



BRI EF DESCRI PTI ON OF THE | NVENTI ON [ 0005] A net hod of
form ng a sem conductor device is provided. The nethod
i ncl udes defining an L-shaped spacer on each side of a
gate region of a substrate and enbeddi ng the L-shaped
spacers in an oxide |layer so that the oxide |ayer
extends over a portion of the substrate a
predeterm ned distance froma |ateral edge of the

ée%%@ﬁgﬁgﬁg%;@\i%%%ﬁwﬁﬂqggrtmhgtg ai ncl udes

depositing a first oxide |ayer over a gate regi on and

a sem conductor substrate, depositing a nitride |ayer

on [0095]Armsethoxli afdotraingra seraposductog davicsds orm/i@&d.d dhe method
| ayer t nitride |la etchin he,fi xi de

| oy BRI s STl o LosfiahE sgaer onpchiaide,pl 7 iaa regien of a

to §QpdirAA8 alﬁdsé}ﬁﬁ%’dlﬁﬁfl‘ﬁ@l_ s‘?fép@ﬁcdbacélfsdlﬁ & ofuB@ lé)@reso that the
region, and depositing a third oxide |ayer on the

|_ shupedayes'@«t@m® eenaportioneofithe subsiratéa predetermined distance
rtlo of t uct bstrate a
pre 8Ene? R & g gr?leeefq% g% gpép al edge of the

L- shaped spacer. [0007] A sem conductor device is
provi ded that includes a gate region, an L- sh
spal906]4 methogkofdprmingrasemirongHetos deviceds a&sOr @r@vmd that

Theﬁ%@é@%@g&ﬂ"}dﬁQ%,O%d%qgk&ow %tesrﬁﬁﬁntnréﬂ a s;gprﬁconductor
t hes@mtmtemmlm‘@alqua di&&ara)nl tatdirstl oxdédig lmyef,depositing a
sour ce- egi on_ has ess

a_bo_ﬁ?‘_’ agtlfil f,hgrﬁlqﬂﬁg Ia F&thnge{g‘@efllrstr%de?ayer the
sil é?é&fﬂ b5dk é?'ﬁné“fh@ﬁﬁ?dc% RREr tSforMist BHapklY%pacer on each

co-planar to t atera
side of the gate region, and deposmng a third oxide layer on the L-shaped
- spacers so that the third oxide layer covers a portion of the semiconductor
substrate a predetermined distance from a lateral edge of the L-shaped

spacer.

[0007]A semiconductor device is provided that includes a gate region, an L-
shaped spacer, a source-drain region, and a silicide region. The gate region
is on a semiconductor substrate. The L-shaped spacer is defined on at least
one side of the gate region and includes a lateral edge. The source-drain
region has an edge that is less than about +200 Anstroms from the lateral
edge. The silicide region has an edge that is substantially co-planar to the

lateral edge.

[0008] The above-described and other features and advantages of the present
invention will be appreciated and understood by those skilled in the art from
the following detailed description, drawings, and claims.

BRIEF DESCRIPTION OF THE DRAWINGS



[ 0008] The above-descri bed and ot her features and
advant ages of the present invention wll be

appreci ated and understood by those skilled in the art
from the follow ng detail ed description, draw ngs,
and cl ai ms. BRI EF DESCRI PTI ON OF THE DRAW NGS 2
[O009]FIG 1 is a schematic depiction show ng a
cross-sectional view of a sem conductor device
according .to the present disclosure, after formation
of a pair of L-shaped spacers with additional oxide

| ay ppsing sides of a. gate region; [0010] FIG
2 1 (Qog8 I oL is . dchematioAapiEtion Shayingea gfosstegctional view of a

o AR oA RPN B ot o

devpaie obt.-shiaBed Zpagsersewithadditiohahaxide tayee 8 dpposenpsides of a
a portion of the oxide layer; [0012] FIG 4 illustrates

t he9QEFE uct or device of FIG 3, during ion

i npl enentation for defining ion inplant regions;

[0013] FIG5 illustrates the sem conductor device of

FI 004 0]1EIKG 62 illaatiateisithg setrieoridystarrde viaegdfdFI . 1o aftef embedding

sou - Ln,regions: [ 001 FIG 6 illustrates the
s’en{h%glﬁghg?%q sﬁ%gqrgéngiw (ﬁ"@ layer st ter renoval of the
remai ni ng portions of the oxide layer; [0015] FIG 7
illustrates the sem conductor device of FIG 6, after

f or lAOHJ1FKS .13 Hipaksatesghe semieonducta tsvicel  FIS. 2, after an etching
11 sicead ?c?n%rngvéS'Bo?@me:fh%roﬁfé’ l§&0f FIG 7, after

deposition o

[0012]FIG 4 illustrates the semiconductor device of FIG. 3, during ion

implementation for defining ion implant regions;

[0013]FIG 5 illustrates the semiconductor device of FIG. 4, after annealing

the implant regions to define source-drain regions;

[0014]FIG. 6 illustrates the semiconductor dévice of FIG. 5, after removal of

the remaining portions of the oxide layer;

[0015]FIG. 7 illustrates the semiconductor device of FIG. 6, after forming
silicide regions; and

[0016]FIG. 8 illustrates the semiconductor device of FIG. 7, after deposition of
a stress layer.
DETAILED DESCRIPTION OF THE INVENTION



a stress layer. DETAILED DESCRI PTI ON OF THE | NVENTI ON
3 (0017] Referring nowto the drawi ngs and in
particular to FIGS. 1 through 8, an exenplary

enbodi nent of a nethod according to the present

di scl osure of making a sem conductor device 10 is
illustrated. [0018] As shown in FIG 1, sem conductor
device 10 includes a substrate 12, a gate region 14,

and i.r of. L-shaped spacers 16, on oppaosite_sSi
t he[OaQ}%Eefeéﬂpaﬁ‘o“é ?‘ﬁ ‘ﬁ@l’ﬁ’ﬁmﬂ; ¥d 'tﬂ‘eoalgglélﬁr {onléng 1Sthrough 8,
L-sha ?(%Weérﬁbocf ifen o BGa odoc{ccﬁ}o(?ﬁ%fd’the yprefsent disclosure of

sem con devi ce Is 1TTustrated
examakinghasemicorahetaradevicee §0 anillagtratéfl. course, it is
contenpl ated by the present disclosure. for

sem conduct or device 10 to include any nunber of gate

r eg[(ﬁﬁ 8] A8ShbWn inFALE 1°§eﬁ\||don@fuc Qﬁv%tfb Tn%ﬁlo%%sa L@bstrate 12,
have L- gha ed spacers 16. Gate region

i nchgéds rwlgraﬂé dindlagpair oi:L-SBaaendi saawse‘lﬁrm eppa$|teZSldes of the

be. BRI BB Segdrinon0g 2o el Phepedbhaders; gt purposes
mat gf ¢latify, semicthduetsrigVidd P& 1!@&?61@6 byG?é)Pof @S?érﬁbl'e%avmg
2-is, preferably, polysilicon, but na ri se of any

conge gateregien afi L1 cosssstit lét@nleznpl@ qsi by eapregent distlosure
st |1l mlggrﬁqdﬁgl 8&u@$¥8§8’ﬂc?§c§1?dgﬁibﬂ&be%¥ §hteAegfinsPand for

Iayere S ate inc ing a

sensemedircill afguthtgite adgion§ 8HREVe Eashapkdipaped thacer
16 includes a first oxide layer 22 and a nitride
| ayer 24. In addition, the L-shaped spacer 16 can

USRI W bRt 2
overlying the gate dielectric. Gate dielectric 18 may be a conventional oxide,
an oxynitride, other high-k materials, or any combinations thereof. Gate
material 2-is, preferably, polysilicon, but may comprise of any conductive
material. Substrate 12 is preferably silicon, but may be any semiconducting

material or a layered substrate including at least one semiconducting material.

[0020]Each L-shaped spacer 16 includes a first oxide layer 22 and a nitride
layer 24. In addition, the L-shaped spacer 16 can include a second oxide
layer 26 disposed thereon during the process. First and second oxide layers
22, 26 can be made of many forms of silicon oxide, such as, but not limited to,
low temperature oxide (LTO), Tetraethyl Orthosilicate (TEOS) oxide, High
Density Plasma (HDP) oxide, atomic layer deposition (ALD) oxide, thermal
oxide as well, and any combinations thereof. Nitride Iéyer 24 can be made of
materials, such as, but not limited to, of Rapid Thermal Chemical Vapor
Deposition (RTCVD) nitride, Plasma Enhanced Chemical Vapor Deposition
(PECVD) nitride, liquid phase chemical vapor deposition (LP CVD) nitride,



22, 26 can be nade of many forns of silicon oxide,
such as, but not |limted to, |ow tenperature oxide
(LTO, Tetraethyl Othosilicate (TEQCS) oxide, Hi gh
Density Plasma (HDP) oxide, atom c | ayer deposition
(ALD) oxide, thermal oxide as well, and.any

conbi nations thereof. Nitride |ayer 24 can be nade of
mat erials, such as, but not limted to, of Rapid

Ther mal Chem cal Vapor Deposition (RTCVD) nitride,

Pl adigh Eehat)clélasfmeﬁimla) nitfighen ratexjolaly e depogitiIrARD) nitride, and
nit r| de bif% logs hase_ chem cal vapor deposition (LP

cviMhFem 1¢/fCbensity Plasma (HDP) nitri de,

atom c | ayer deposition (ALD) nitride, and any

conbi nations thereof. [0021 ] During the nethod of the
pr el02i1 ] Qugog trumethdd oétheopmedenﬁ digelos @2, fisst odmdayerem is

Gl tridat el b et stfoniiGr Zaas dapestaBon et oxide
deﬂ@?élt 22 a0 §e|&©n8|otxrdedl§yéﬁ2@ fs d&!)db?t'eh)bn thbhﬁtri‘aé' I%ﬁ‘er Finally,

and nitride |ayers 22, 24, 26 are etched provi
L- sthgpedde pad aitgde layess 28h 8426 ﬁFEFBtQhed to lpomvn@a hraflaped spacers

[ <FEREsHEuRIRrIsId. oo Froli¥eithel M BiRAgan e used o

verformadl-shapgbspaderantd. a hori zont aI conponent, where
the horizontal conponent is formed on a portion of
substrate 12 and the vertical component is formed on

e[O‘O@bLE’ SHBPQ@%Ea&&g{ @ﬂa&él 8 g+(%q 8ol ﬂpéwgﬁfﬁn@l

he net pr esent osure e eds
s pammnpmﬁentnwhetdwthed\midomallwytmon%&t asfosinedmoni mpEtltiGn of

2. SFU strate. qB and the vertical component is formed on the walls of gate region

14.

[0023] Advantageously, the method of the present disclosure embeds L-
shaped spacer 16 in a third oxide layer 28 as shown in FIG. 2. For example,
third oxide layer 28 is deposited such that a portion 30 of substrate 12 is
covered by the third oxide layer. Thus, portion 30 extends a predetermined
distance from a lateral edge 32 of L-shaped spacer 16. Preferably, portion 30
extends a predetermined distance of up to about 600 Angstroms from lateral

edge 32, more preferably about between about 200 to about 400 Angstroms.

[0024] After deposition of third oxide layer 28, the third oxide layer is etched to
reveal an upper portion 34 of polysilicon gate material 20 as shown in FIG. 3.
For example, a reactive-ion-etch (RIE) can be used to remove portions of third

oxide layer 28.

[0025]As shown in FIG. 4, semiconductor device 10 is subjected to a known

ion implantation process 36 to define ion implant regions 38 in substrate 12.



third oxide | ayer 28 is deposited such that a portion

30 of substrate 12 is covered by the third oxide

| ayer. Thus, portion 30 extends a predeterm ned

di stance froma | ateral edge 32 of L-shaped. spacer

16. Preferably, portion 30 extends a predeterm ned

di stance of up to about 600 Angstrons from /| ateral

edge 32, nore preferably about between about 200 to

about, 400 Angstromns. %110024 ]After deposition of thir

oXi %VPBV’QF?OQ%I)’ third @ QEY§R?§@0N8§%P°”'§n@lO&feﬁﬂlb§Hate 12 so that

revﬁ@als ?ﬂ%@ﬁ?érﬁ%@lq‘éﬁ fﬁ*&%g@éﬁs}?ér LR rgﬁhﬁer ion implant

mat er i exanp

r eacdgivmes B8maredefinédrtte prmieté:rmiue@dtdtmdeelﬁDwelamenal edges 32.
of third oxide |ayer 28. [0025]As shown in FIG 4,
sem' conductor device 10 is subjected to a known ion

. { :
5 SO PP i RifAtafion pocRS T sefilodrfRloRy gy 0%

I ay subjesterioloer kngen @nosaltly plfoceebm diffiuse 1Be a'mplahmd ions in ion

 REPER] 5 B OEL Loe OTPSRER D s T s

I[Or edrb®hih FRY. 81 SdrpeArdih ?8yibAL %Wa\)%d&?éd 42 that is Iess than

0026] After ion inplantation process m conduct or
devabeutlﬂzOQsAngsmrBStfr@dn {ateral ledge\madn@ammgmppdnsmS edge 42

[ e th d ns in ion inplant regions
%éoﬁ% gtgdg%ég] (%e é}é)egl ons 40 in substrate 12.
As shown |n FIG 5, source-drain regions 40 have an

edge 42 that is |ess than about 200 Angstrons from
| at E0Q2714dgE dghning soykse-deim frgiorn g, secye ard third oxide layers

CO- ppas@h Mdhol 5§§h8ﬁlﬂq{? Fi3: 6[%%?% def f' \é@gorn -etch

source-dral n regions second
(RIE) can be used to remove second and third oxide layers 26, 28

[0028] It can be seen that portion 30 of substrate 12 that was previously
covered by third oxide layer 28 is now exposed by the removal of the third
oxide layer. As such, semiconductor device 10 can be exposed to a known
process to define silicide contacts 44 on exposed surfaces of substrate 12 as
shown in FIG. 7. In this manner, silicide contacts 44 can be defined with an
inner edge 46 that is substantially co-planar to lateral edge 32.
Advantageously, silicide contacts 44 can be defined without need for
subsequent etching steps, which are known to damage the silicide contacts.
Thus, semiconductor device 10 includes silicide contacts 44 having inner
edge 46 substantially co-planar to lateral edge 32, where the silicide contacts

are free of etch induced damage.

[0029]In order to induce and/or enhance stresses in the channel,
semiconductor device can include a stress-enhancing layer 48 deposited

thereon by known processes as shown in FIG. 8. Stress-enhancing layer



26, 28 are renoved as shown in FIG 6. For exanple, a
reactive-ion-etch (RIE) can be used to renpbve second

and third oxi-de |ayers 26, 28. [0028] It can be seen

that portion 30 of substrate 12 that was previously
covered by third oxide [ayer 28 is now exposed by the
renoval of the third oxide layer. As such

sem conduct or device 10 can be exposed to a known

process to define silicide contacts 44 on exposed

sur preferablyf canpssesaCA rifides susthasmut noHirGited to RapidiThermal

e e il Viapor Reportion GRS Binde. diepakananged Chemical
'at\%ﬁér EQSSS.é’e@n (PEEVE)'GRRL Pgh DL P%@p@ﬂ[ﬁﬁéitﬁ&, and

can be defined wthout nee for quen

st ezmyc@mbmtlanetlkeremh to damage the silicide

contacts. Thus, semnm conductor device 10 incl udes

silicide contacts 44 having i nner edge 46

subrpB0] THddey sl@ﬂe@inatﬂéraﬁ Rill @f‘icﬁiré‘ianﬁ% Ugﬁfa‘?\gee‘?nay be
silicide contacts are free of etch |n uce

[ o0pefe ta the tyention and Lﬁqemalmte rmembarsubststutmtmelements

P SoB0RT Ylou FEPPRRG e 0 B wRebE 8 e socion

pr anafg esodificativneman bElfadSto SHaSISE ﬁﬁﬂhaﬂﬁ'sﬂgailé}i’ 8F mfaterial to
preferably conprises CA nitride, suc

i ﬁh?éHSQ'%SLRaﬂV'HWOmeewﬁlngcﬁ’@mtbelscwemereebo%ia intended that the

(RTOSIQ%?Q%E dﬂt%@@%"@w fgh‘g ﬁrﬁgﬁt(sl%%ﬁlosed but

ni tthatlthe madosmeywmomdﬂudaladlmmbedlmeatﬁ fall[r@Qaﬁ}}lfﬁhﬁé &cope of the
ski | | eddl the art will understand that various
chARFES lgjms.



made to the invention and equival ents may be
substituted for el enents thereof w thout departing
fromthe scope of the present disclosure. In addition,
many nodifications may be nmade to adapt a particul ar
situation or material to the disclosure wthout
departing fromthe scope thereof. It is intended that
the present disclosure not be limted to the
particul ar enmbodi ments discl osed, but that the

di sOLdMSe will include all embodiments falling wthin
the scope of the appended clains. 7 CLAIMS 1. A

net hod of form ng a sen conductor device, conprising:
def Hni ngAamethcﬁh@frfednmgaa:eenmmtbrsieﬂmwfcommatr@
regi on of ? substrate; and enbeddlng sai d L-shape
spacers MARTRIRIAA 'el@hﬁa%.spéeert%?a% idesxfi ygate rz?ﬂé?” of a
ext epng portion of said substrate a
pregugi¥%¥hé di stance from a lateral edge of said

L- shaped esyizedeing 2aid Thehapachsphcers ai an oxide lafyer £o that said oxide

sa Eq)J,Oer ed s%&?%&q{ﬁt A seﬁ.dagqﬁirfa?%g}%a%tegg?r@d distance from

pr egqgggpé@@ &H SHi@Chd dgggc@p_en about 200 to about
400 Angsrtrorrs 4. The rrept%ho of claim1, further

conprising: etching said oxide |ayer to reveal a top

E?;hlagg dﬁmssa' 1?1 %gchgzlguefp]l ownhgrré‘ljn sgidtporgdg%rr}n'moe% 8 stance is up to

- about 600 Angstroms

3. The method of claim 1, wherein said predetermined distance is
between about 200 to about 400 Angstroms.

4. The method of claim 1, further comprising:

etching said oxide layer to reveal a top portion of said gate region and
a top portion of said L-shaped spacer; and

implanting ions in said substrate to define an implant region at opposite

sides of said oxide layer.

5. The method of claim 4, further comprising annealing said implant
regions to define source-drain regions, said source-drain regions each having

an edge that is less than about 200 Angstroms away from said lateral edge.

6. The method of claim 5, wherein said edge is co-planar with said lateral

edge.



implanting ions in said substrate to define an inplant
region at opposite sides of said oxide |layer. 5. The
net hod of claim4, further conprising annealing said
inplant regions to define source-drain regions, said
source-drain regions each having an edge that is |less
t han about 200 Angstronms away fromsaid | ateral edge.
6. The nethod of claim5, wherein said edge is
co-planar with said lateral edge. 8 7. The nethod of
cl ar.m 5, Theirmdthod obolairn G, figrtherrcomprisigg:sai d oxi de

| ayer; and fqQormn é%jilicide(£egion havi ng an i nner
edge sub@"&f?ﬁ'n%ﬁﬁgj SI3fEAND said |ateral edge. 8.

The et hgd of §|sfﬁ'cme re deﬁé\ﬁﬁ%%H'?ﬂ%érSé Wéhﬁél@%logplanar to

nitride stre S ayer ver said silici I ons

L- s$uigpdatespd@dge, and said top portion of sald gat e
region. .9. A nethod of form ng a sem conduct or
device, conprising: depositing a first oxide layer

oveg a IPhEniBb@Bf a@ﬁnay AT Iy déH@ﬁﬁﬁé‘b%tnde stress

depositing a nitride layer on said first oxide
deplayert ovey said eilioide regno:me baigdr-shapeshsphaers amdieaidatpprpornon of
aid.first oxide |ayer, said second oxide

et chi.
I ayﬁ'g%giedresgé?'& nitride layer to forman L-shaped
spacer on each side of said gate region; and

9. A method of forming a semiconductor device, comprising:

depositing a first oxide layer over a gate region and a semiconductor
substrate;

depositing a nitride layer on said first oxide layer;

depositing a second oxide layer on said nitride layer;

etching said first oxide layer, said second oxide layer, and said nitride
layer to form an L-shaped spacer on each side of said gate region; and

depositing a third oxide layer on said L-shaped spacers so that said
third oxide layer covers a portion of said semiconductor substrate a

predetermined distance from a lateral edge of said L-shaped spacer.

10.  The method of claim 9, wherein said predetermined distance is up to

about 600 Angstroms. -

11.  The method of claim 9, wherein said predetermined distance is

between about 200 to about 400 Angstroms.



depositing a third oxide | ayer on said L-shaped
spacers so that said third oxide | ayer covers a
portion of said sem conductor substrate a
predeterm ned distance froma | ateral edge of said
L- shaped spacer. 10. The nmethod of claim9, wherein
said predeterm ned distance is up to about 600
Angstroms. 11. The nethod of claim9, wherein said

predeterni ned di stance is, between ahout 200 to about
300 Bngs! o AEeta) hORTRS, S MUERPEN BT m o. f ur t her

conpri si BGhi i i [ ' : I :
o por PRhE S M B4 188 o264 d 8ok bPLAB g g
sai and adbppedicpaicsid Lestthpedpdpacer;rand ons in said

substrate to defjne . an jnplant regi,on in said . .
Subst r at VRIENEG 9N 1R Gaidiristate & Seling.en fmiglent saion in said
| at gdtro8 Q?saiairea@@rﬂﬁ?@ﬁsﬁnc@f%rﬁ“sé% latdthl &ﬁe.

np t define a

conprising anneal il ng said | an region to
source-drain region, said source-drain region having

an dgethat s less.than_ahout 200. Anstrons. from, .
oai 151 o The Methd of S 12 reRafat o Pepn S P aRml g4 mpfant
sai @RSt défirkOa BbaraLdrgir Fedich, baid 3b&ricaldr8fd@giokPhaving an
The method of claim 13, further conprising: renoving
sai edgethwtis lgsa than abowhdeAnalyems:framm gaiddatdrabedge.
silicide region having an edge substantially co-pl anar
to said |ateral edge.

14.  The method of claim 13, wherein said edge is co-planar with said

lateral edge.

156.  The method of claim 13, further comprising:
removing said second and third oxide layers; and
forming a silicide region having an edge substantially co-planar to said

lateral edge.
16.  The method of claim 15, further comprising depositing a nitride stress

layer over said silicide region, said L-shaped spacer, and said top portion of

said gate region.

10



16. The nethod of claim15, further conprising
depositing a nitride stress |ayer over said silicide
region, said L-shaped spacer, and said top portion of
said gate region. 10 17. A sem conductor device
conprising: a gate region on a sem conductor
substrate; an L-shaped spacer defined on at | east one
side of said gate region, said L-shaped spacer having
a lateral edge; a source-drain region having an edge
that7.s A@emlcmm&w@(‘bmpnshgorrs fromsaid

| at er al and a silicide re oqggaV|ng an edge

that is %9%@ HHIHPN A W'SP%\W‘AH f&ie: | at er al edge.
18. The g¢ @H“stp%rceplﬁgf r?é'ﬂ f’bﬂg s é:)@"'@lr &if gé?é fegion,

£led
SI|ICIde reg free o etcﬁ uced
Thesa;ém-simuﬁdcspacedeavmg a;Iaterlahedg&,? further a
nitride stress [

er . r .said s i de regi,on ai d
- shapeds SpaRErralipaidh Rgas ahlgefat eSS idh abSli‘t200
Anstroms from said lateral edge; and
a silicide region having an edge that is substantially co-planar to said

lateral edge.

18.  The semiconductor device of claim 17, wherein said silicide region is

free of etch induced damage.

19.  The semiconductor device of claim 17, further a nitride stress layer

over said silicide region, said L-shaped spacer, and said gate region.
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