SPACER AND PROCESS TO ENHANCE THE STRAIN I N THE
CHANNEL W TH STRESS LI NER DESCRI PTION Fi el d of the

| nvention [0001] The present invention relates to a
spacer used to nmake the stress liner close to the
gate. Background Description [0002] Mechanica
stresses within a sem conductor device substrate can
nodul at e device performance. That is, stresses within
a seniconductor device are known to enhance
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devi ce, tenS| | e and/ or stresses are
created in the channel ﬁ?{%seﬁws and/ or PFETs.

DESCRIPTION
Field of the Invention -

[0001] The presentinvention relates to a spacer used to make the stress liner close to

‘the gate.
Background' Description

[0602] Mechanical stresses within a semiconductor device substrate can modulate
device performance. Thatis, stresses. within a semiconductor device are known to
enhance semiconductor device characteristics. Thus, to improve the characteristics of
a semiconductor device, tensile and/dr compressive stresses are created in the channel

of the NFETs and/or PFETs.

[0003] it is known, for example, to provide a pattemed and oxidized silicon liner in |
isolation regioﬁs, or spacers on gate sidewalls, to selecti\rely induée the appropriate
strain in the chaﬁnels of the FET devices. By providing patterned -oxidized spacers, the
appropriate stress is applied closer to the device than the stress applied as a result of

the trench isolation filt technique.

[0004] While these methods provide structures applying stresses to the devices, they



[0003] It is known, for exanple, to provide a

patterned and oxidized silicon liner in isolation

regi ons, or spacers on gate sidewalls, to selectively

i nduce the appropriate strain in the channels of the

FET devi ces. By providing patterned oxidized spacers,

the appropriate stress is applied cl oser to the

devi ce than t as, a result o e .
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e$Pove for exanple, the stresses in the channel are

PYE["a?1%Pel y noderate, which provide only noderate
benefit in device performance. [0005] Further,
nitride stress liners have been used to inprove
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and to renove only the second nitride
thQ &&%P% é@@ggir this still disadvantageously results

|n an oxi de spacer of 10 - 20 nm renmai ni ng between
the gate and nitride |liner. Mreover, another thin
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and a second nitride spacer, and to remove only the second nitride spacer. However,

this still disadvantageously results in an oxide spacer of 10 - 20 nm remaining between

the gate a_nd nifride liner. Moreover, another thin oxide tay'er is below the nitride cover

layer which can relax the strain in the channel.

SUMMARY OF THE INVENTION

[0007] A first aspect of the invention is directed to a process for ehhancing strainin a
channel with a stress liner. The process includes applying a first spacer composed of an
first oxider and first nitride layer to a gate electrede ona eubstrate, app!ying a second
spacer composed of a second oxide and second nitride layer, performing an
extension/halo implantation befere the applying ot the second spacer, deep implanting
source and drain in the substrate, removing the second nitnde, second oxide, and first
nitride layers to form an L-shaped oxide spacer adjacent the gate electrode; and

depositing a stress contact liner over the gate and the L-shaped spacer.

.



SUMVARY OF THE | NVENTI ON [ 0007] A first aspect of the
invention is directed to a process for enhancing
strain in a channel with a stress |iner. The process
i ncludes applying a first spacer conposed of an first
oxide and first nitride layer to a gate el ectrode on
a substrate, applying a second spacer conposed of a
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oXl| pacer adjacent” the gate electro
afdeRes) td iREELSSF 162 _liner over the gate and
aﬁe L-s V%%e |0§%%C€r .1% Flgg%] According to a feature
of the present invention, the gate el ectrode nmay be
formed by a poly gate etch. Mreover, the first oxide
[06@0] €In @EbrBgndeatitbshdierdaittre’ S HotAteR, thanembhify of the first
first oxide |ayer can have a thickness of 1-5 nm The
aridi Se8bndMhitrided8ydra ¥Rd tHEBECHAY 6xide 1d)EE&dEDEm ah L1 apd@oxide
nm [00091 In accordance with another feature oP t he

sphbdtedtidceRt thkkRetd SIBBYddatpatert ARd fHe prbccRB B GARt include
nitride |ayers and the second oxide |ayer "can form an

debositiaPe diresd shmtsdb A& ovarihaGR atd®edadHR el 8ddpde
- spacer, and the process may further include
depositing a stress contact liner over the gate and
t he L-shaped spacer. [0010] According to a further
(004t wroeomiingt the fprteardasturenaféng p@senttieenficn,aBs roeass can include
include formng silicide (on the gate el ectrode and
fortrhimg sibcide @ndhaigate deitarnp dpeftior sodrb@dragniegivn) béfotehtBe removal
first and second nitride |layers and the second oxide
of treyfest. anél seeomdniiricel Igyers hed fitecsessd odde iayet. witernaovan, igs
silicide after the renoval of the first and second
protiess icae inchyle fermangsifitiée aiterdhel reoxdvdeod thy @irst afdisédaat nitride
the renoving of the first and second nitride | ayers
layerdandibe secanboxide ged. &yeherctiie remoling ef thadirgfana se&ind nitride
etch or a reactive ion etch. [0011] Enbodi nents of
layetreandihe secan aiide Biyeesindocitde enspfacwet dtehi oenhaoiielion etch.
stain in .a channel. The spacer includes a first
spacer conposed of an first oxide couplable to a gate
el ectrode and first nitride iayer coupled to the
[0G11} s Emhediteenta pbine inetien sectiivdted jaespacerfpoeddnahg atain in a
second oxide coupled to the first oxide |ayer and a
charneb iderfipeeerdacludgees firsbspsiceticaropased of eg frat owidé deuplable to a
| ayer. The first and second nitride |layers and the -
gateeriemidg and dirgt anfede iyer eosiieddo the first dxigentaer, andshagrend spacer
oxi de spacer. ‘
composed ofpa second oxide coupled to the first oxide layer and a second nitride layer

coupled to the second oxide layer. The first and second nitride layers and the second

oxide layer are removable to form an L-shaped oxide spacer.



[0012] A second aspect of the present invention is

directed to a process for formng an integrated

circuit. The process includes formng a gate

el ectrode on a substrate, form ng an L-shaped oxi de

spacer adjacent the gate el ectrode, and depositing a

stress liner over the gate el ectrode and the L-shaped
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A oL AR BhE SO 8P/ P Grming of the

L- shaped oxide |layer may include form ng an oxide

| ayer over the gate el ectrode by reoxidation,

[0Ci8PORctdriiblg %o & FdAtlireltr tid SlesdrRYREenfIEE VeRRaPXHES of the L-
| ayer, formng a first spacer by reactive ion etching

shépddfoxicR ab&reianiRKé artAickitess befide®NS 5 M. Falrer, the L-shaped

i npl antation. The process al 50 includes depositing .a

spaRE 0A bOTIrBd b \alrstO4RIe/iti8e Ebsceh aRd bilskBShd &¥&nitride spacer,
depositing a second nitride |ayer over the second

in WL the! R olid/ARitE: HaBQCMAChS RARY of e RisFoxi@dHitride spacer.
renmovi ng the second nitride, second oxide, and first :

ardYehiové@ | ayers. Moreover, prior to renpving the
second oxide and the first and second nitride |ayers,
the process can include deep inplanting source and
drain in the substrate. The process can al so incl ude

[00f1 ) nmirmapcsidancd with tre drbeesgathe fertding sfabe Ladhaped biige layer may
renmoval of the first and second nitride | ayers and

inclubie feedrgah axdalayérayer theogate alet®sdeaty neekigatidri dB8pdriting a first

- silicide before the renoval -of the first and second

nitridetlayeti@ver thy exide dayer, titvenisgea dirsd spaded By renotive iohhching (RIE) and
removing of the first and second nitride |ayers and

thet Iperferetionen extedsioh/aglerimpiantatioe.| Tikepoitesilsa inskides tiepositing a
or a reactive ion etch. _

second oxide layer over the first nitride layer, depositing a second nitride layer over the

second oxide Igyer, forming a second spacer by RIE, and removing the second nitride,
second oxide, and first nitride Iayérs; Moreover, prior to removingji'fhe'secohd éxide and
the first and second nitride layers, the process can include deep implanting source and
drain in the substrate. The process.can aiso include forming silicide o.n the gate
electrpde after the removal of the first and second nitride layers and the second o?(ide

layér, or, alternatively, forming silicide before the removal' of the first and second nitride



[0015] In accordance with another feature of the

i nvention, the gate electrode may be forned by a poly
gate etch.- [0016] Enbodiments of the present
invention are directed to an integrated circuit
having a gate el ectrode formed on a substrate, an

L- shaped oxi de spacer arranged adj acent the gate
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e spacer can
betmeen 1 - 5 nm The L-shaped spacer can be forned
by a first oxide/nitride spacer and a second
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oxi'de/nitride spacer and the nitride of thé first

mﬁﬁé@§¢glb ifd€ SeAcer are renoved. Further, the
-shaped OXIde | ayer can be formed by renoving

nitride froman oxide/nitride spacer. A source and
drain may be formed through deep inplantation in the

[081d]S t ErabedimBnts tdf éie, présérit tivaetioradre lirefted teah Mitedréted circuit
gate el ectrode and source/drain after renoving

havirigrd giste f gledtioale fonmatidrna tubgiates patedhaped oSt spadde agamyed
be fornmed before renoving nitride froman

adipdetieiheidatd lectiiaae and aNbesoier defdsfte@ate tied gtk resifrode and the -
may be formed by a poly gate etch. BRI EF DESCRI PTI ON

L-EhapBHEpBRAW NGS [ 0018] Figs. 1 - 9 schematically. .
illustrate process according to a first enbodi nent of

[0017] Acgording to a feature of the énvention, a vertical extent of the L—shabed oxidé
spacer can have a thickness between 1 - 5 nm. The L-shaped spacer can be formed

by a first oxide/nitride space‘r-and a second oxide/nitride spacer, in which thé second
oxide/nitride spacer and the nitride of the first oxide/nitride spacer are removed. Fuﬂher,
the L-shaped oxide layer can be formed by removing nitride from an oxide/nitride s.pac':er.
A source and drain may be formed through deep implantation in the substrate. Furthér,
silicide can be formed on the gate eIethode and sburceldrain after removing nitride

from an oxide/nitride spacer, or silicide can be forméd before removing nitride from an

oxide/nitride spacer. Moreover, the gate electrode may be formed by a poly gate efch.

BRIEF DESCRIPTION OF THE DRAWINGS

[0018] Figs. 1 - 9 schematically illustrate process according to a first embodiment of



5- the invention for formng the structure of the
present invention; [0019] Figs. 10- 12 schematically
illustrate a process according to a second enbodi nent
of the invention. DETAI LED DESCRI PTI ON OF THE

EMBODI MENTS OF THE | NVENTI ON [ 0020] A first
oxide/nitride spacer is utilized before the

hal o/ extension i nplant. The oxide layer is forned by

reoxi dation and can be as thin-as 1 - 5 nm
er can be renoved

tnefhBAR B orhiicrATin e Bl b pfésart iREaiST e, Trver

dep03| t| on. In this manner, maximm stain can be

e channe o i nprove device erfornance.
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' the proximty of nitride to the gate. The present
emP%%@ﬁ?P%ﬁ“?g”ﬁP%%kted to a di sposabl e spacer to make
the stress liner close the gate, which includes a
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the nitride stress liner may only be a few nanoneters

: m the gate, which can increase the strain in the
[Oo%qlan%gqst oxide/nitride spacer is utilized before the halo/extension lmpiant The

oxide layer is formed by reoxidation and can be as thin as 1 - 5 nm, preferably 1-2nm.
The nitride layer can be removed with a second spacer and before nitride cover layer
deposition. In this manner, maximum stain can be induced in the channel to improve

device performance.

| [0021] Strain in the channel of MOSFET is sensitive to the proximity of nitride to the
~gate. The present invention is directed to a disposable spacer to make the stress liner

- close thé gate, which includes a first spacer, e.g., _oxidelnitﬁ&e, of which the nitride layer

is subsequently removed. As a result, the nitride stress _Iine_i' may only be a few

nanometers from the gate, which can increase the strain in the channel.

“

[0022] A first embodiment of fhe invention, illustrated in Figs. 1 — 9, enhances strain in
the channel with a stress liner. As shown in Fig. 1, a gate 10, e.g., a poly gate, is
formed on a substrate 20, e.g.: silicon or other suitable material, through'a poly gate
.et-ch. An insulating layer 15 is formed between gate 10 and subsirate 20. In Fig. 2, an
oxide layer 30 is formed over gate 10 and substfate_20 fo protect gate 10. Preferabiy,
oxide-layer 30 has a thickness that generally. .corres“ponds to fhe thickness of insulating

layer 15 between gate 10 and sAubstrate 20. Oxide layer 30, e.g., 1 — 5 nm, can be

-6-



[0022] A first enbodi nent of the invention,

illustrated in Figs. 1 -9, enhances strain in the

channel with a stress liner. As showmn in Fig. 1, a

gate 10, e.g., a poly gate, is forned on a substrate

20, e.g., silicon or other suitable material, through

a poly gate etch. An insulating layer 15 is forned

- between gate 10 and substrate 20. In Fig. 2, an oxide

| ayer 30 is formed over gate 10 and substrate 20 to

protect gate 10. Preferably, oxide-layer 30 has a
formedhbye bmtesreoXidivﬁbnglde isarced that or theqypionars, dx@etlaeers hrotdahieg the
gate Fhvd BRURIELEG: |48 bt 8 RELEAH, 43HiFad BT, BUPSHLAL G
is dege&n’ed roeevdhdwldenayer by |nﬂr|dmd@:nbsttlhain Fign3.tih€igo#| pmtua'rstqf the
nltl’ld% ag) aeyéﬁ%séage&en qjl v:a regat r? gfechlngzgiEslfo osrr% f@sft
spac&@-5Dcomtine sides dépotsi 1tOeth hbxseregartiethe)omdie ldyeey beneba}h the nitride is

etcngtb'ehfefe) 68" 20 lhrhofdhis Boublbr dpdiond sl 207 .
reactive ion etching (RIE) to formfirst spacers 50

' [OOZiﬁn Eﬁ@ns?érgﬁaci%%%lgﬁgﬁoﬁ[g é)el‘fgrnt\&l %ﬁ r%@%ﬁh&ﬁlﬁ&%ﬁgﬁd in Fig.

beneat e nitri I's etc to exte
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ccohd0234 1 Xt | j Rt | Loed, -
svch&) ww% % ?@% Fe%dq“\.enﬁals l%g 4§5£]'§.{ z% Q..,Jrg%u n.tﬁée_ layer

I's scherati cal | ustrate . 5, afte
80 isfdgpesited @r\remecpnd snudg tRyeer0 %sewmti spaten®0an foaned by R
iIIustrated in Fig. 6, a second oxide layer 70 is
deposjted over first nitride | ayer 40, and a second

[0024]; tAS estrasgrbin Fa® 7 @ dgEp SSHCREraR ERpla doRRITasRPE e weikas

silicid€FornfatRATYA §ﬁaﬁﬁéncﬁt@|e|s§urfc@fcﬁ@ﬂ ré?ﬂorR'irEFl [8Q24] As
| ustrated |n Fig source/ draln ‘inplant is

il
n'tridﬁl@wfﬂ@/mﬁ@%e FegRovlo e 43 za'e&?nch o1 RSE+ savepmoms: 300 ASghewn

in g. 8 arAndndf)y spRbECceLide ?dy@r)rfﬁ)gis(?&'médbt fheDeddds oRgate 10. In
n|tr|de/OX|de/n|tr|de renoval , via wet etch or

accoq:ngcewg H‘@,myﬁrﬁ@a qipﬂ%a sggcm qtgquf'@:an@thglﬁerthan that in

thephoﬁ&iﬁﬁﬁ%&ﬁﬁ@%fgé@?h%ﬂcé.ayer) 30" is forned at the
- edges of gate 1 In accordance with the invention,

L- shaped spacer 30' is significantly thinner than
[0028] hats showinhie FRiy. i904 skeds Mdel holite.d.0& aittide Q& (doptaciinieer, is

deposited over gate 10, L-shaped spacer 30", and substrate 20. Because of the _
significantly thinner construction of L-shaped spacer 30', as compared to the prior art
oxide spacer, stress liner 100 is arranged only a few nanometers from gate 10, which

increases the strain in the channel.



[0025] As shown in Fig. 9, a stress liner 100, e.g.,
a.nitride. . CA (contact) liner, is deposited over gate

10, L-shaped spacer 30', and substrate 20. Because of

the significantly thinner construction of L-shaped

spacer 30', as conpared to the prior art oxide

spacer, stress liner 100 is arranged only a few
nanoneters fromgate 10, which increases the strain '
in-the channel. [0026] In a second enbodi nent of the

[°°?8Ee”‘t élg@“&"h%?%‘je"%ﬁ'ﬁ?'ﬁ}é@ hehRETRDI @Fﬁi@ﬁﬁ%ﬁy if accordance
witiEfhe, 106 @ ARG SR S ARl BM, LEBIEHE . Bigh 30 ep sourcerdrain
imgfeffy @e?f i U A tthg%égvr'oqﬁ' by m@ﬂbﬁ'*’g'ﬂe ‘
fonfibin,ddks™ @E%%&ccgb IS U Pl A M g vl & via wet

a silicide formation 90 on gate 10
etc'iﬂa RF%ES B%%Hf E@% £Wﬁ ?se@hom infig Japb drshapge saa%@&s is formed
eeds, in rdance with_Fi , such that a
att %‘ : eSO gats T4 gfg &2 ahOW%laﬁi"m%d‘e"@I\IO(\&Smra@@t? 10iamgrthe
' g osi t ed oéﬁ%ﬂgate 10, L-shaped spacer 30", and
SO %ﬁé f? £giogg Th byhe PEICASS ArocRediRAeaardange with Fig. 9, such
enhanced due to the thin construction of L-shaped
fha%afé%%s ingr 19 5:9- 2 Nitide e dcantaei) inest issispositesepver gate 10, L-
agog The circuit as described above is part of the-
shapeg Sereer oF. aRd sHette 2edwiereby stairtinithe chranet i gnhanced due to
gn is created in a graphical conputer progranm ng
the Ffaﬁ ﬁa‘a?d"élcﬂ%fh@‘ lsslrned spacer $®sppersting gatealfeantbstrasmliner 100.
(such as a disk, tape, physical hard drive, or
V|rtual hard drlve such as in a storage access :
0%/dt wdtagircutt gs descrined apaue isierrt offbe designiferareintsigrated oircuit
. the phot ol i t hographi ¢ masks used to fabricate chips,
chip. hEheyehip gesign isranalp ina grrphicst gpmbuigr pegramming language, and
physi cal neans (e.g., by providing a copy of the
Storﬁfi & agemﬁ*é@r aiﬁ?r@@dm%m (suchias agligk, tapeephysicad harciadrive, or
: (e.g., through the Internet) to such entities,
virtyg her@tdrve@ﬂch Aglin 2 storgge aueess netverk)d dbthgesignehdoes not
converted into the appropriate format (e.g., CGDSII)
fabricgte ¢higs eribe pbaiolibegwbhisioashsi useddo Sathicatenzhipss thanesidner
typically include nultiple copies of the chip design .
trangiity thesnebwhing desigm by physital nieansde.gabyaprovidieg 2 chpg of the
phot ol i t hogr aphi ¢ masks are utilized to define areas
-storage miedivmstering theddesign) beeleatrenisaltyl{ergedhjough tieeinedrabiy t such
or otherw se processed. [0028] Wile the invention
entifigss divestly af ésiinecthe dThienstorsdndesidh is xmnnd:maembm@thﬁﬁp%opnate
those skilled in the art will recognize that the
formiat (et GOYSIH éor the fapriaatidrcefcbhaidiithageabHic eakks Rhid Wpically
the spirit and scope of the appended cl ai ms.
include multiple copies of the chip design in question that are to be formed on a wafer.

The photolithographic masks are utilized to define areas of the wafer (andlbr the layers

thereon) to be etched or otherwise processed.



WHAT | S CLAI MED: 1. A process for enhancing strain
in a channel with a stress |iner, conprising:
applying a first spacer conposed of an first oxide
and first nitride laYer to a gate el ectrode on a
substrate; applying a second spacer conposed of a
second oxi de and second nitride | ayer; performng an
extension/hal o i npl antati on before the applying of

t he second spacer deep |nplant|ng source and drain

[0028] t bﬂu%uthéﬁrfv@h CP has be e%gﬁ%édqﬂ % gf?e%%?r% qrﬁ/tghb%giments

second oxl de, tri ayers

thdse%ﬁ@@@ th fﬂe'aﬂ%ﬁ 9@@%@:2@%&%@ Cn[ve gﬁr%(p:{s o e

epositing a $ cont a
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is formed by a poly gate etch.



3. The process in accordance with claim1, wherein

.the first oxide layer is fornmed by gate reoxidation.

4. The process in accordance with claim 3,  wherein

the first oxide layer has a thickness of 1 - 5 nm
WHRAT i ss in accordance with claim1, wherein
the first nitride | ayer has a thickness of 10- 15 nm
6. The process in accordance with claim1, further

compr i si AgrdcBédWoh 8nRdrciry H2irAiA aldh@n ISQWP%J §sE 89, Abrising:

i
a source/drain region béfore the renmoval of the first

an RNy finst $RacaEcorapRsed ofad fifshexide anmhirsbRitrigle lavey & a gate
eledirodelp J4pesss: | n accordance with claim1, further

conprising forning silicide on the gate el ectrode and ]
- a SHPNENG 3PeEOR spaces soEPeERd efteesacandoxide and serontlinitgde layer;

andheHRARAING al ikdcnd@n/naMAldIARgioh Bef 1048 thet¥bng

8. dehe p'rggegs inn gccorggl)nce %thoifg?rﬁ%fw\ﬂﬁgr eéla% f

t he®PPeFfovi ng of the first

deep implanting source and drain in the substrate;

removing the second nitride, second oxide, and first nitride layers to form an L-

shaped oxide spacer adjac'ent the gate electrode; and
depositing a stress contact liner over the gate and the L-shaped spacer.

2. The process in accordance with claim 1, wherein the gate electrode is

formed by a poly gate etch.

3. The process in accordance with claim 1, wherein the first oxide layer is

formed by gate reoxidation.

4. The.proCe_SS in accordance with claim 3, wherein the first oxide layer has a

thickness of 1 -5 nm.

5. The prociess-in accordance with claim 1, wherein the first nitride layer has

‘a thickness of 10 - 15 nm. -
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and second nitride |layers and the second oxi de |ayer
conprises one of a wet etch or a reactive ion etch
.9. A process for formng an |ntegrated circuit,
conprising: formng a gate el ectrode on a substrate
forgn ng d
cl ot 1 ode A0 oo MR 3 AR Lorlytirg g siicide
on t@agateeal%&rpd@ gad arss@utqeésira_m gmmaefg@atbg removatl of thefiest anah
secBr’ﬂfmfrﬂErg é};d thB8ebort BRAapHaCEr conprises form ng
a first nitride spacer; performng an
extenS|on/han i nplantation, formng a second
- oxide/nitride spacer, and renoving. the second
oxide/nitride spacer and the nitride of the first
oxi’de/ niTheipaesesp dcarcordance with ciairg .1, fnbepeanomising farming silicide
' [ I t
on o e e T R R SR e TR 8 o i B rtsecona
nitrigeniayers and the second oxide layer.

8.  The process in accordance with claim 1, wherein the removing of the first
and second nitride layers and the second oxide layer comp-riseé one of a wet etch or a

reactive ion etch.

y .



11. The process in accordance with claim9, wherein
~the first oxide layer is forned over the gate

el ectrode by reoxidation, the first nitride-layer is

deposi ted over the oxide |ayer, t he second

oxi de layer is deposited over the first nitride |ayer

after the extension/halo inplantation, and the second

nitride | ayer is deposited over the second oxide

| aye 12, The process in cc&rdance.m@th ‘

cl a.gm 11,A QRERS TR tﬂrmtﬂg %”d“teaf?é‘%ﬂ AU HE™PEEBHY oxi de

and the flrst and second nit e | ayers, the process

furtfﬂ@ﬂ'”%aﬁﬁﬁ@%gr@@é’ﬁ'? SHﬁ tng source and drain in

the substrate. . oces ord
wi t Horamiag an L-shaped pxide 3%9’?6 PQ@F‘%& thegae ﬁ@ €94 @nggeposiing a
after the renmoval of the fjrst” an Sﬁecond nitride

| ay Stesalierone BegaiReiediang andyes L-shaped spacer

wherein the formmg of the L- shaped spacer comprises forming a flrst
oxide/nitride spacer, performing an extension/halo lmplantation, formlng a second
oxide/nitride spacer, and removing the second oxide/nitride spacer and the nitride of the

first oxide/nitride spacer.

10. The process in accordance with claim 9, wherein a vertical exteht of the L-

shaped oxide spacer has a thickness between 1-5 nm.

11. The p_rocess in accordance with claim 9, wherein the

-12-



14. The process in accordance with claim 11, further

conprising formng silicide before the renoval of the
first and second nitride |layers and the second oxi de

| ayer. 15. The process in accordance wth.

cl aji9 dlde M@r,@rd?meta %véﬁgpphféoesée‘tmw% ‘fﬁ‘*ﬁ“aye

second nitride |layers an e second
con{peifiss gitddedapgr | 1& derasited everdhe axide @U@li ve ion etch,

16. HBSBURGARR 1aflerds BE1ALA04 své@«twﬂgi 8 JayetBELahE
the gate electrode 1s tormed by a poly gat’e etch.
extension/halo implantatlon and o

the second nitride Iayer is deposited over the second oxide layer

12.  The process in accordance with claim 11, wherein prior to removing
-the second oxide and the first and second nitride layers, the process further

. comprises deep implanting source and drain in the substrate.

13.  The process in accordance with claim 11, further comprising forming
silicide after the removal of the first and second nitride layers-and the second oxide

fayer.

14.  The process in accordance with claim 11, further comprising forming
silicide before the removal of the first and second nitride Iayérs'and the second oxide

layer.

15.  The process in accordance with claim 11, wherein the removing of the first
“and second nitride Iaye'rs and the second oxide layer comprises one of a wet etch or a

reactive ion etch.
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SPACER AND PROCESS TO ENHANCE THE STRAIN IN THE

CHANNEL W TH STRESS LI NER ABSTRACT Process for _
.enhancing strain in a channel with a stress |iner,
spacer, process for formng integrated circuit and

I ntgAr at j I; ' : g : :
e o GO E30) B e WA Mg PR e odRis
forragsbpy @ poly gatg ieh.e el ectrode (10) on a substrate (20),
and a second spacer (60) conposed. of a second oxide
(70) and a second nitride (80) |ayer is applied. Deep
i npl anting of source and drain in the substrate (20)
occurs, and renmoval of the second nitride (80),
second oxide (70), and first nitride |ayers (40).
Fig. 9. T _
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