SI LI Cl DED POLYSI LI CON SPACER FOR ENHANCED CONTACT AREA

Background O The Invention 1. Field of the Invention

[ 0001] The present invention relates to the

fabrication of integrated circuit devices,

particularly to a nethod of increasing the

; a

SIL AR R S AT RS r AL RNTPAR R COE SO aRE A G

contact area. 2. Description of Related Art [0002]

Transistor fabrication in a snmaller size allows a MOS
Backgzowed M ddhednyenfiqn 1 o operate at  hi gher speed.
1Jﬁ§@%@n%qnv&ﬁ§msnaller si ze poses new problens in

abrication and operation. In sub-mcron integrated
[000t] Tlxuigreseet hmaintigy , repagsanettbe stabuctioas os ontegrefedr girpuit devices,

.contact area .are contipual l ei ng reduced. .In order
part G e TR T aREF Vg (BF Saer b A Ga Gy g o @ragoulaly to
a mefhod D brelifAe a kA Rled bl PhER dorft QihbREdCBnbar&ONt act

resistance at the gate and the source/drain region.

The conventional silicide formation process includes
simulta sly.formng silicide on the source/drain
Q'Dﬁ?ﬁﬁ%gHﬂgﬁgmgﬁAf%e gate polysilicon. [0003] Device
[0002 P tan8ikdor FRAMLGESIBN SmPeRelRl dilbvwdenns atdeatedreithdeto operate at
spacer be used for the deep junction inplants.

high¢uomeste dfovevet e sroalles sizg pogaes| oy prablempdp fabriggipompndyepegation. In
ol i.tch n hysi 9 I t [ o
i B Bbhog 2008 BB OR AT ot s o
contigailesbéifg abdged amdogiguar edhantarnd golityof an dmegdaeed circuit chip, a
. diffusion between gates, nostly because the a&ga@?ver )
silicidpdases ip derprdaio reikipedas serdagtsrepinales ratbiee2atoanmite source/drain

regioﬁ%h?%nveh?%?gﬁ% %Hﬁatmaﬁggess UclMs Eiﬂﬁllﬂdﬂgﬁ{sigytioﬂging silicide

eads contact resistance, since
on theabticeidrof siiken eehdaide ghe poéysdatoni cal | y i nsul at ed.
Furthernore, trying to etch through these insulators
and | and on the shallow LDD extension results in

{{)oeg}rﬂg;éiﬂlbée s U OfirdnBitCOBEREY dehi-aHNsd he Wt @gaissep Be used for the

, and causes high junction | eakages. nce CA .
deepnjutetioneinRil&ts. Haesiegnedutdrndeotypwally ichil dorde 192 ain getedwly pitch

ot S8 oS Bl B0 T R TRSEDE WL SR sucs
gateCOMIBAtANARquarely land contacts on the diffusion between gates, mostly because the
area over the source/drain extensions is unavailable to make contact. Landing on the spacer
or on the underlying LTO leads to high contact resistance, since this portion of the contact is
electrically insulated. Furthermore, trying to etch through these insulators and land on the
shallow LDD extension results in punch-through of the contact through the extension profile,
and causes high junction leakages. Since CA nitride RIE is designed to stop on silicide,
silicide forms an ideal etch-stop. Consequently, landing on the contact on silicide ensures a

good electrical connection.




1 [0004] SRAM desi gns use el ongated contacts to strap
the gate and the adjacent diffusion of cell device.
Printing and etching these elongated CA bars is an
on-going challenge in the art. The ability to strap
the gate and diffusion with a regularly shaped cont act
woul d circunvent these issues. [00051 In U S. Patent
No. 6,566,208 issued to Pan, et al., on May 20, 2003
entitled, "METHOD TO FORM ELEVATED SOURCE/ DRAI N USI NG

POLY SPACER," a gate electrode is forned er,.a %ﬁ
(00045 BRAH feezroisacBBEEbRIGTIO SuBLET 86 s SGryAPH i ghsion of
cell cle@%c%rPrn#tﬁlgda%G%%hﬁ O, QN8H dAn\é'at;é% g Sar% e0L,Co0 ge‘iﬁgggallenge in the art.

ate e ectro dielectric sp
The sfikryed @trﬁm&le[gateyzmldldlffmoﬂ ajten regullndashdpyd depad wollhkcircumvent
polysilicon layer is then etched back to |eave
theseygiu6si | i con spacers. [0006] In U.S. Patent No.
6, 169,017 issued to Lee on January 2, 2001 entitled,
"METHOD TO | NCREASE CONTACT AREA," a fabrication
[0008ielnhUCB. | Rat¢raught 6,666,208 ieask t¢ Rengat al., coMact0.a?@d enfitled,

e BoRGREL Mk Al SOH RS IR SACER 4 s

clectRRENd forGe@bvdrayBie iisleb@ieih & RaficdrlactbeRubRiratt N& polysilicon layer
polysilicon gate by a certain thickness.

A
is degp:htedlodfatlyml the @@e@endu@toe@nhﬂﬁl@t@@ateoelﬁfémdﬁaaﬂsiu Jiplgrigie spacers

whersg%/ 15& P{))]]ygz son %at € pRihil

9;%1 1$ thgavﬂ Ccfolp{acf 1C é)a?ysﬁlco agfe{ PE then etched back to
kmvéﬁﬁg ﬁ@ﬁﬁ@mxibe side- wi ng ponS|I|con | ayer is forned
on both sides of the gate to increase the area for a
silicide formation. Summary of the Invention [0007]

[000§f F‘HJ Rg P%t@ntrﬂlg % h?)eo P 4%8 F@L@@&bf’a%%l%' 5 Q@(?]leéltﬁlfed,te WETHOD

ere ore an
TO INU‘IIEEIASE TCONTANOr AFA, Cafiathtion eaat}t(ml mha@om oetdsathe gate

bet ween c| osely spaced gat es é an inte rate% qircuht
CONYGE AFFS) etwﬁwmtwéa@ﬂﬁ%aidwﬁ WHOGF ARG THFWsSUbpEBeyhere the

Smfalé;Fio%ﬁPrl]cg?% ﬁsa&m o id hﬁlré?rtﬁﬁieﬂﬁ ﬂogvo?%é ?Qlfy%l?con gate by a

e nee for an ongat e ont ac
certas tHagkpiestg A hilicigatien pocessds bonbicoxd tbefpen aisiliade BR&MN the gate
and assocjated |it
structure am? a S? e- w1eng polysq?c%nquer to lower the gate contact resistance. The side-
wing polysilicon layer is formed on both sides of the gate to increase the area for a silicide

formation.

Summary of the Invention
[0007] Bearing in mind the problems and deficiencies of the prior art, it is therefore an
object of the present invention to increase contact area to the source/drain between closely

spaced gates of an integrated circuit transistor without relaxing the ground rules.

[0008] It is another object of the present invention to eliminate the need for an elongated
contact for strapping the gate to a diffusion layer in an SRAM, and associated lithographic

and etching issues, by bringing the source/drain contact area closer to the gate contact area.
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and etching issues, by bringing the source/drain
contact area closer to the gate contact area. 2 [0009]
A further object of the present inventionis to
decrease silicide resistance by increasing silicide
area. [00101 Yet another object of the present
invention is to provide a continuous silicide etch-
stop by landing the contact area fully on the
silicide. [00111 Still other objects and advant ages of
the invention will in part be obvious and wll in
part be apparent fromthe specification [0012] The
Vv e
0008 B pRER°e A Rty MOLERA Lo, SEcBRRARAN: Faistmee v
increbgingsititidaarcahi ch is directed to a nethod to increase
source/drain contact area of an integrated circuit
transi stor which is applicable to a silicon substrate
[001@6“{&%0{@% bLQYT (BE pHSEH T BRntib DR tH‘:ﬁMS\Q@e £ ORI ShNGlicide etch-
ormng a g te structure on the silicon substrate
stop baldndygahgatnact ered el thelsdldidsw trench i sol ation
structures, and ion inplantations; formng
pol ysilicon spacers adjacent each side of the gate
[001 SOSEIYGEHRF Sb;8ME Bnd E@am%%@@oiotﬁle iRntiROlWISid pLOBe SPRAGRI®d will in
are at a héight less than the adjacent gate conductor
part heapgpatent fioa thespeciipation.conduct i ve silicide on the
pol ysilicon spacers that extends the source/drain
contact area. [00131 The step of form ng the gate

[GOIQ%TH@EM\«% dW@Yoth&icdyielas, Kiemivag b@ mdrem( tdehokayldtiedin the art, are
licon substrate; formn E? nitride |layer on
Ai

achiqyyd lpéhe oxaeRt AgRion, el hi> Aimstherk 0 e sgurce/drain
Cont?cg ar a gﬁ‘ l d&aﬁ’l a?nétf %ﬁg‘%ﬁ z&g%%tgf) r\‘&fdﬁ(‘iekf o8, P’élgc;ablgt ol a?@;ﬁlﬂ:gn substrate

eposi
haw g;@ta@()@&hjd&ufdscm athed comlpa@lagi ﬁjrmﬁglgamcgamastttuem ng the silicon
e polysilicon layer; and etch IP? t he sili.c
pal

substratyél@vmé afé@ﬁwr}ﬁiécf@ats@a%%&@e@bwo 0S40 g grotantations
fonnﬂg%élgglﬁ&%; rﬂa@&% Ul RroedtUalh Qﬁe?ﬁttﬁ@gbt@r&oh@&btérgﬁh@}mﬁt each of the

omthe gate conductor depositing a
polysiticdn lacgrs anci de Hegghe fess ﬂ[atmﬁlfﬂgﬂj adenit gate cephicr deight; and forming a
adj, acent. the e..conduct or, Si ormn .
condge T gt S ae b URaEPREET b5 gt LecOHaR L Yt aree
and performng a source/drain ion inplantation
pr ocess. '
[0013] The step of forming the gate structure may include: forming a pad oxide layer on the

silicon substrate; forming a pad nitride layer on the pad oxide layer; patterning the nitride
layer to form a shallow trench isolation structure; stripping the pad oxide; forming a gate
dielectric; depositing a gate polysilicon layer; planarizing and pattemning the polysilicon

layer; and etching the polysilicon layer to form the gate conductor.

[0014] The method may further include: forming extension ion implants extending from the
gate conductors; depositing an etch-stop oxide layer; forming nitride spacers adjacent the
gate conductor sides; forming polysilicon spacers adjacent the gate conductor sides; and

performing a source/drain ion implantation process.
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3 [00151 The polysilicon spacer height may be
approxi mately seventy percent, fifty percent or
thirty percent of the gate conductor height. An oxide
etch may be perforned to renove the oxide |ayer and
expose the gate conductors and the source/drain ion
L rml ant At - Ui : _
(001 PICRIALED 5% A0 oy B lEn B BRel PRTEh iy Blfcent o
thirtyl paptanbithcogate egidaos: hpi@hil 6 dxida cehanandbappésmed ttheemove the
__present_invention is girecte to a method of form.ng a
oxideslayercanderpps Yis Bt condusie and i sQuepstdsaa don, whplpalign tggions. A
silici?@tn?%r )8 ei%rxﬁé(f ! e SOBR gét@gc'onfd%tﬂ}sn%d 2hadsk®Wource/drain ion
rench rsolation structureS on a silicon substrate;
impldrogtidnnggianpad oxi de | ayer and a pad { nitride |ayer
on the silicon substrate; applying an inverse gate
conductor lithographic mask to form gate conductors on
[001@ Bl L1 LB UBRLT ahe; prbQnMiMdntibENE NAfcted ohe Batho@Xbderming a
ayer, the pad nitride layer, and the shallow trench ,
silicilebpelysiinors spaget o @ gats stgictine of pudntsaragsh @rcedndespidging: forming

i thographi.c sk: performn Jdon. implant ati o )
shally RBES RGoR o 1R Ad o Gt aBert FriaenBed P g ey grnd a pad
nitride 8y Gneh8 sN16H HittrafeOhpPI g an Iat@scdi@ eqlduter lithographic mask to
depositing a gate polysilicon material in the
formt gagnedrelsctoss o1t pysiliegn sthstipted forming genthgy & therpgglrxigy layer, the pad
... extension jan.iaplan extendi om: rate
i 5 B LA A SO0 SR e st conducr
litho QPRI indsRYpéxr fdrhiiy &pRGEmplayficn prbessiiferg: woll ysd laivodage threshold
_Spacers adjacent each side of the gate conductors such ,
regionh of theagdte SIUYWE: BT Biig @%F’@%ﬁ%éecf@oﬁfd%g A0 ey ghton material
A
fromsthageatescohbiadtoe xepodising he cebutor beidailayecotvpasitingrdlin spacer layer;

100171 |.n a third aspect,,. the sent inyention j
formes RRIYSHCALSTACHE CHBALY P EHEALADE ate OBHIIUPATgh fhat each of the

poly§08d &% 87 Afy Rtk Mse HaAatlied a&jiaééh't"tgﬁtetcﬁﬁc!ﬂ&it&tl’fé[gh‘(‘,’fﬂ@rforming a
I's applicable to a silicon substrate having a gate

condsittivect liide am theippbysaicbn spatersubitextsds thesomet/Hudn contact area.
conprising: formng a pad oxide |layer on the silicon
substrate; formng a pad nitride |ayer on the pad

[GOI@EEnd% liaMehspecaht Q8RO ik 8tiBh ik | dReclcdY ) at @efh@f Mo increase the
shal ow trench i solation structure; stripping the .

sourgr/drpindeontact area of an integrated circuit transistor which is applicable to a silicon

substrate having a gate structure and isolation structures, the method comprising: forming a
pad oxide layer on the silicon substrate; forming a pad nitride layer on the pad oxide layer;
patterning the nitride layer to form a shallow trench isolation structure; stripping the nitride
layer; performing an ion implantation process for a well and a voltage threshold region of the
gate structure; stripping the pad oxide; forming a gate dielectric; depositing a gate polysilicon
layer; planarizing and patterning the polysilicon layer; etching the polysilicon layer to form the
gate conductor; forming extension ion implants extending from the gate

conductors; depositing an etch-stop oxide layer; forming nitride spacers adjacent the gate




| ayer; performng an ion inplantation process for a
well and a voltage threshold region of the gate
structure; stripping the pad oxide; formng a gate
dielectric; depositing a gate polysilicon |ayer;
pl anarizing and patterning the polysilicon | ayer;
condlé%%rdﬂg%mtfom}lgg |%¥§’8hl|é3§1? Q%zlisci%%sﬁz{d 1@nf leen%:#ehceondg$f519 %ides performing a
sourdefd@4h tibe 1191@1&%&1’:1@@@@@63&15@%0@1@&%8&& ioR@leagictetc l‘En$d'v@pthe oxide layer
oxi de layer; formng nitride spacers adjacent the gate
and expesniheciasT C@d(glég)rs ﬁu@} Fhen@ubc@( 3t ipp dmpkagksian gegions; performing a
e f.or
selooiit BERn AT PoRANE MEHPonRlERT IR AL Mpdted sate conductors
and eapbgde setreddiain ienmpéantdhienoxgides. | ayer and expose the
gate conductors and the source/drain ion inplantation
regions performng a selective epitaxial silicon
901% kdur@NaspBQd tHceo% B iR elibh ¢ ABQ8 t8n %E’gﬁt@&i HRLR device
ctors and osed source/drain ion i nplantation
havxrrgemcmscd scﬁﬁdesqlraimccaltaicmwtmcaapmng 4 m@nmteséﬂtice havmg a gate
nvent 8n IS |recteE @o and ated ircuit ht 1
COHdH%F% WGP RGeeRSEdVE BarERT AT ﬁW% 35815 %“F é%a"%rﬂﬁ‘? “é 1&’ ©83
than @e\Icﬁ%n[%rc%n@ bf ARVEAE cHRNCRY halgﬂ@ta%d HaoRduCiRFinh G| sueth silicide
conductive polysilicon sidewal | spacers, the spacers
layerhierei dagpaotret ghd diagsegionhan seventy percent of the gate
conductor height, and having a continuous surface
silicide |ayer over deep source and drain regions.
(00181000 dpathe BPARSISa MBYhNRYE tHn ek @btrebis® thid@npdrédnt WS the gate
percent or thirty percent of the gate conductor
condhetpylightBr i ef Description of the Drawings [00201 The
present invention provides a nethod to increase the
source/drain contact area of a transistor device on
BrieBDedchipgdhalf €kl Dirsiwligs chi p. [00211 The featur es of the
i nvention believed to be nove| and the elene
(0026 Hrcupreasof SrvicBtion Propies Fribied BnNSieasesE STBFE Hrayh goptact area of

ahan&%&ﬂcﬁ%l abht¥ 1ht% %(ﬁ&ﬁﬁ@ﬁgq claims. The figures are

ustratlo purposes only and are not drawn to
scale. The invention itself, however, both as to
nd net ho ation,

{oozﬁhﬂggtﬁg&%‘jﬁ;ﬁ? SFERENE elfege%) E(b{’%l apvgl @g@ﬂ% elfements Characteristic of

the invention are set forth with particularity in the appended claims. The figures are for
illustration purposes only and are not drawn to scale. The invention itself, however, both as
to organization and method of operation, may best be understood by reference to the detailed

description which follows taken in conjunction with the accompanying drawings in which:

[0022] Fig. 1 is a cross-sectional view of the silicon substrate of the present invention with a

pad oxide layer and a pad nitride layer deposited.

[0023] Fig, 2 is a cross-sectional view of the integrated circuit structure after the pad nitride

layer is removed by etching.




description which follows taken in conjunction wth

t he acconpanying drawings in which: [00221 Fig. | is
a cross-sectional view of the silicon substrate of the
present invention with a pad oxide |layer and a pad
nitride |ayer deposited. 100231 Fig. 2 is a
cross-sectional view of the integrated circuit
structure after the pad nitride Ilayer is renoved by
etching. 5 [00241 Fig. 3 is a cross-sectional view of
the integrated circuit structure of Fig, 2 wit

he .
[0024h HigoXiigé qraspeectiang pisagol %}ﬁdntagr@%?fiecn&%ﬁoﬁél UFfayﬁ‘e?ft ggodutvith the
S e f2gct i onal

pad G e A o D0 B e S T e o 3

with a gate polysilicon Iayer deposi ted. [0026] Flg

5158 cross-sectiqnal view.,of the integrated
10023} Pt & Sorrcgond) iy BF B Biewatitagrout St g ghith o gace
pdy&99%7$ Kl @poftelis @ cross-sectional view of the

I nt egrgted circuit structure of Fig. 5 with gate

conduct ors patterned and dep03|ted on the top surface.

281 Fi S .a cross-sectional view a h .
10026 Pl Satvet] CETSCRHTSL T of SRt SR sriFre g Fig 4 after
pohﬁldgﬁmﬁﬂﬁﬁﬁ%ngnd extension ion inplants deposited.

Fig. 8 is a cross-sectional view of the

integrated circuit structure of Fig. 7 with an oxide
{002};?3515 geits éhcégsté? gonggillte%wona {0 mttg at%é ! ug&l %tlctlglgg)?(%’]i 5 with gate
conciictodipdttefiict ual degosabd bh the t8p ﬁﬁﬂicet ing the depOSI tion

of nitride and polysilicon spacers after patterning

and etchlng [0031] Fig. 10 is a cross-sectional view

t r I G L B :

[OOZ%L @ rgl &ggsasleggorﬁﬂ Irvgenwt éf ﬁ%: HHt‘r?:férlélfegn(gF Er%élagr%%gl§i6 with the
oxideilgyer éﬂ:hdacsarﬂ e&mssmsachmﬂmak ds»poem:cbf t he integrated

circuit structure of Fig. 10 after an oxide etch is

perforned to expose portions of the silicon substrate.
[002[953'@% 5 Porodsdefioh] GAQP BT %Cﬁlte%ﬁ%d i QW &fucﬁﬁ@ of Fig. 7 with an

ated circult structure of 11w

oxide layer etch stop deposited on the structure.

[0030] Fig. 9 is a cross-sectional view of the integrated circuit structure of Fig. 8 depicting

the deposition of nitride and polysilicon spacers after patterning and etching,

[0031] Fig. 10 is a cross-sectional view of the integrated circuit structure of Fig. 9 with

source/drain ion implantation regions formed.

[0032] Fig. 11 is a cross-sectional view of the integrated circuit structure of Fig. 10 after an

oxide etch is performed to expose portions of the silicon substrate.

[0033] Fig. 12 is a cross-sectional view of the integrated circuit structure of Fig. 11 with a
selective epitaxial silicon deposition and a self-aligned nickel silicide layer.
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sel ective epitaxial silicon deposition and a
self-aligned nickel silicide layer. 6 100341 Fig. 13
is a cross-sectional view of the integrated circuit
structure of Fig. 12 showing the conpletion of the
silicide formation with the deposition of a conductive
10034538 €4 Gr GeS Rl VAT GF B0k g8 rie 12 showing
the coRpSdtioatFThé GilicldeUstmhaid @ithabedegdsion ¢f a conluagie anefal in a
_for closely spaced poly |ines between prior al
salicgle PEeaet es  and a  structure fornmed using the method of
the present invention. [00361 Fig. 15 is a
cross-sectional view of the second enbodi nent of the
[003Pr Bigent depi@ntd eross-depionhi ngpva ofi twioc silicen bsbstattes Wi flfustrate a

a pad oxide |layer and a pad nitri.de | ayer deposited,
compioRn Of PRHRAGHAT FBMP D BTN 90_356}113?91 RAVEEY BRgiHb S Rctures and a
struch @0 Rthelr 'ugin%ﬁﬁa theth8d 6F Ql%ﬁ)i‘és%ﬁttihﬁ?&ﬁilony i ew of the

Integrate ircurt structure of Fig. 15 where a
l'ithographic mask is applied to the structure. [0038]

Fi Q. IS a cross-sectional viewof the integrated . . .
o036} Pieud{ 188 petirbon iy O s SePrLE PRI TENEO TR R rry jvention
depi@ing® HilERHCLW O WAtht NBadBdide [HQ@BBhd Fivdd nkddé faydr deposited, and a

cross-sectional view of the integrated circuit
formsd shedlowr teenoh iselagion 3Fuetepsi cting the formation of an

opening within the pad nitride layer. 100401 Fig. 19

IS a cross-sectional view of the integrated circuit
[0033] FIC 611ea ObsFiec@tiodB vWvk Bf thBentebratella@giap Biracto@sH Fig. 15 where a

renoved and ion inplantations forned. [0041] Fig. 20
lithographicapask ¢s appbied BnAE sSYPEWeof the integrated circuit

structure of Fig. 19 after an oxide etch is perforned

to renove a portion of the pad oxide |ayer, and
[0038EEieases okroseeasidnalt iewhdithhint@lratbdeirskiabthonrt néied 16 depicting

i solation structure. 7 {0042] Fig. 21 is a
the fermpaionod aticaeinitiindbde 8t he i ntegrated circuit

structure of Fig. 20 depicting the deposition of a

polysilicon gate material that is then subjected to
[003@hEiH. ¢&lis aeedsanéatmhal view of the integrated circuit structure of Fig. 17 depicting

the formation of an opening within the pad nitride layer.

[0040] Fig. 19 is a cross-sectional view of the integrated circuit structure of Fig. 18 with the

lithographic mask removed and ion implantations formed.

[0041] Fig. 20 is a cross-sectional view of the integrated circuit structure of Fig. 19 after an
oxide etch is performed to remove a portion of the pad oxide layer, and decrease or recess

the height of the shallow trench isolation structure.




pol i shing and planarization. [0043] Fig. 22 is a
cross-sectional view of the integrated circuit
structure of Fig. 21 with pad oxide and pad nitride
| ayers stripped away. [00441 Fig. 23 is a
cross-sectional view of the integrated circuit
[004%;#'%:&#1%55 a ?:;0 g :CS)%%LI gl \W'ef/g&fg? rEe%B g& 1’9&1 Qt?&ct@ﬂ%dofqﬂg 20 depicting
the depsifioseftd pﬂl@zkmvme\ga@f mhteial tHaegy ﬁt@dsubyercoadll to chemical-mechanical
structure of Fig. 23 with a thin [owdielectric
poliskiggsed PRgaEdiosn the side of the gate conductors, and
pol ysilicon spacers deposited and patterned. [0046]
Fig. 25 is a cross-sectional view of the integrated
{0043} Figu22 issd clfrusstsmr:@omi viemgof tBd imédrated aincuiiostiudairebtRig 81 with pad
perforned ? ose portions of the silicon substrate.
oxidg grshpad pirigle [aysr %“%P r9€9: secti onal view of the
integrated circuit structure of Fig. 25 with a
sel ective epitaxial silicon deposition and a
[0044jeFifz- 23 tsgmeusmect{@tai gidw of the integreted cfroBygiucRirg of . 28 with ion
a cross-section vi.ew of the integrated circuit
ImpLERRIs aBPX% %ﬁﬁggqgﬁg the conpletion of the
silicide formation with the deposition of a conductive
material in a salicide process. Description of th
[0045) Bifge 1214 eéda Erﬁs@deqt@nai(‘eyw[ccfoh@]nt%@e(b pe@@httmotwe@tf |Féﬁ1 23 with a
thin % §|§: qc rb ds!rpra%%t Igli;gdo%’lﬁthie ﬁ{cgego%a 5 tcf:?ngdgltcf %ﬁ% 88{3%111@911 spacers
depoSifdiaeieeemieact area, will now be described in
greater detail by referring to the draw ngs that
acconpany the present application. In describing the
e , I e
{(}04&{ 191 55?%37@5?9?&%%9% v&%&?%?gﬁ:ﬂﬁ {K%Ytéd ci Qﬁ gﬁgﬁﬁ%r(ga@@ 3 Pafter an
oxidé etfcﬁﬁs peafdrinké td eqloss @tﬁ‘tloﬁs ditke Blh\t{ﬁﬂstubetmte.S [ 00501 In
an effort to sinplify the description and the
draw ngs, the dielectric i sol ation between devices
{904‘???%;@9@% Qr&tc)és@@(ftfokt Ii%w SRR at¥ll klrcPkinR&ure of Fig. 25 with a
desCri bed in detal ecause they are conventiona
seledfioe epixaiyd|sdicos apdsawnt andmtmlﬁad;tghat pioked sigidebeyeor med
in the

[0048] Fig. 27 is a cross-sectional view of the integrated circuit structure of Fig. 26 showing

the completion of the silicide formation with the deposition of a conductive material in a

salicide process.

Description of the Preferred Embodiment(s)

[0049] The present invention, which is directed to a method and process for forming
polysilicon spacers on integrated circuit chips to enhance contact area, will now be described
in greater detail by referring to the drawings that accompany the present application. In
describing the preferred embodiment, reference will be made herein to Figs. 1-27 of the

drawings in which like numerals refer to like features of the invention.




sem conduct or substrate by any nunber of accepted
fabrication techni ques known to persons of ordinary
skill in the art. [00511 Referring to Fig. 1, a pad
oxi de layer 102 is fornmed on a silicon substrate 100.
Silicon substrate 100 may be formed from bulk silicon

[005@]{ Ingzrl]q y&gﬁs i bfﬁt%{g S bg{l}get%rga%g o ngawﬁxg%/sa'?hal gE:tIé/c%?c isolation

betwBEE&f @ s ®Bert bﬂy@faﬂ%ﬂlycﬂhoﬁrﬁ andNgisit ica e debdribed iA deadl because

nitride |ayer 104, approximate 1000 angstrons thick,
they j ase chopuentioaal. dipr Bapt dellpwy endosolaliensmay e Lupesh in the

t 4

s AT B 50 Py REGKET (AR LA YA AVperns
of ortiin@ncdkill othatiton step hei ght. Shal l ow trench

i solation structures, represented in Fig. | as STI

106, are formed from conventional techniques.

- hy X1 68is! BMREd D2 sAfEn REktrate 100. Sili

Hmsﬁf??%gghfgiﬂg 1h9&MﬂQu@?rgt paPterned, efche%, e Hieon
sdmﬁﬁbnédxnamUcﬁhemdﬁkmnhﬂkmﬂmdmnﬁaw&@Bmﬂm&a@‘Smmmme100nmybean

npl ants are eit t. this. juncture,. or
n- tyH"oP‘h@otyB%fsbli'C@“t St&%ﬁo@?ﬁéwao}ayﬁrazo i} rpr%%rsraPEVySP thg gorder of 25
angsﬁ’&Q@%ﬂwlg‘ ﬁt;ﬁﬁqﬁtrrﬂe% 1108, RIREERRte SODNarASrHiAs thick, is deposited on
phosphoric "acid 1), is used to strip pad nitride

pad eb:agk@ rayen402. @isgwlllzbajépmls more @mh@mﬁea tsh‘lfti@r ppdditride layer 104 is
usedV161| Qrggre t({ %glgg‘ﬁégxﬁ 1?%%%(?3%590\&/ reﬁglé & ation g\tm h?@:{lailow trench

isolafifg 4tARLAES, SrefB¥eli€d Nnt ¥R 1 Ods BIUY P&, dﬁi@e&dmg ﬁ’@ﬁn conventional
t he makeup of the original substrate materja

techrignase Supetratn df0, hndeg g)@@ Oxdde Aased02 pq:nélcg%ds mtrldt;r rfayer 104, is first
patteﬁx}egi cheM LSl bl El?lggtl% ge{on%nnagﬁ gléjgn gN@iWé)g)lants are either

S at a 't enperat t "exceeds degr ee

form@e At thiy jadeufepbr ﬁﬁhed/&fb&rth@ﬂe;idmmhmjﬂpamhiﬁddﬂ Mpd:rrll(léll es
and recovery of crystal defects. 100531 Fig. 3 depicts
the structure of the present invention after stripping

[OGSQﬂQt %ﬁé{dg !ét?ﬁrlﬁ{: B OJC%%{ sed%g)%?glgt ?ﬂaﬂysgfr?orlkcgzycg(% E)}\i/}m%k?z;%s QLW strip pad
nitridonRyantd4ohal. 2 nteping thaighucase tfier pal nioxli dater 04 fsokmowedt Well ion

ol Sl A Pk & ChEE St B ot LEen .
or pqgjed@a? g{hﬁg EHn ﬁlegmaléeu deahe oﬁglnXISédb%t%QQ mel@idl SThe structure then
preferably o

t he orde of 1200 angstrons.
undergoes an anneal process. Generally, this is a rapid thermal annealing (RTA) process at a

temperature that exceeds 800 degrees centigrade for activation of the implanted impurities

and recovery of crystal defects.

[0053] Fig. 3 depicts the structure of the present invention after stripping pad oxide layer
102. A gate oxide layer 108 is grown on the substrate. Gate oxide layer is grown by

conventional means such as thermal oxidation followed by a nitridation step. A thick gate




[ 00541 Gate polysilicon 110 is then polished and

pl anari zed, as shown in Fig. 5. The polysilicon |ayer
is desirably thicker over the silicon and thinner over
STl 106. The polishing and planarizing is preferably
achi eved by a standard CMP process. [00551 Referring

nduct ors 112 re
polysipgfta Sundf pEuRRCCERURY Tradeeddio B R el Rol Givead in Fie 4
Gate ?bg@ﬁ%ﬂl TRYproRraBPd10the drded of 0260 Q@E@orﬁ@nd uctors
. Gate conductor material is deposited, a
l'ithographic pattern is formed, and the gate stack is
ed t hat.he ct.ar | Lo
ons L SR RUSAL DL USRea AR h pATAL Tl o i 5. e
polyslién 14geri indesiabédihigat evaothdyidicon aihthnneS’ prelEr abdi YThe polishing
made to be the sane height as ¢ conductor 112b. It
and plapaggisgiapeteralyy gelyevediy @%@@aEgGWCErSF%SS at a simlar
hei ght, or sanme top |I|evel, when fabricating the
integrated circuit structure. [ 0056] The remai ni ng
[005FIOR ¢feoimgab Fd)giﬁj@ateagoeduclrﬁls 1i18 athadiledttc Hedntegragfderimpitystructure.
by an Rl process, the integrated circuit
Tynigh iBeiihis Brorssnen ke SHIRES %?I?f ggle pdugape! 12a,0. Gate
condﬁr':tgter‘{’@ el‘1a1 19’8'6?@&1!6@% théraf:lﬁ§?hﬁte1h@s Amed faﬁﬁtthcséhﬁ@ &hck is etched
4, preferab having a w d on the order of
t0 esmbgsit ﬁmmnd@(tnefwtwmt | Bre ¢taiphamreccdsl s lagtéatt:dh@nstOP at oxide layer

per f pro e nomn 005
108, R ieieg, e BRBTRa Brtos e rboRadi be Ry haghe as we
cond@M6F 1 f1e 1eRtdkRalRé Ediﬁé\)értﬁe bteh@ndueed 228 sanilatiel rﬁt(ﬁ’psame top
for the deposition of a polysilicon spacer. OXi

levell wher fabrigating the eftegraibd gircudrstiugBidr der of 50 angstrons
[0058] A thin dielectric spacer 120, preferably made
fromnitride or a low dielectric constant materi al

[0056MUTHe 2&nsPhieHportien fodraedt Givet 63 sk deerobtchat, greferably by an RIE
conductors 112a,b as depicted in Fig 9. Palysilico
procespatidrise mpgerated ca@ﬁbgtm@ae anelestt af Ay bip B PRtk gate sidewall

0x1d$L0%0$§ lsreerlp ?n gg (r))‘f ﬁc&fl 143 P%g%ﬁ@ef ]kﬁgmgrhoﬁscﬁ!h e tﬁ@ order of 35

orde trons a
angstrhrﬁs.@t@htonabn 11ﬁplaﬂte rig 6 hzxhes pathrust dg ptactres }(ms.tm in the art.
bel ow the top of each gate conductor | | 2a,b.
Preferably, the height of spacers 122 is

X ¥ 8- @f e b
00sHEREEHAPELY, B ADSTRRISEN LIS KhREl gt st o b
usedraegh et sidifoatle daposiidy ofimgotyhidicen sprctt Cxidesayarrd 8 liedreferably

on the order of S0 angstroms.

{0058] A thin dielectric spacer 120, preferably made from nitride or a low dielectric constant
material such as SiCOH, is formed on the side of gate conductors 112a,b as depicted in Fig,
9. Polysilicon spacers 122 are deposited and patterned by an RIE process. The thickness of
spacers 122 should be on the order of 500 angstroms after etching. As shown, the height of
spacers 122 is adjusted to be just below the top of cach gate conductor 112a,b. Preferably,
the height of spacers 122 is approximately 5-10 nm below the top of the gate conductor.

10




as depicted in Fig. 10. Inportantly, polysilicon
spacers 122 are shortened, or pulled down, through an
et ching process, such as an R E process, so that the

| arger spacers 122 are at approximtely one third to
one-hal f of the gate conductor height preferably | ess

{Oﬂsgﬂgnl{rﬁﬁg ent ?/qn {J) %ﬁgtiqng;etgi?gg aée gond?gtﬁ{% the gﬁw‘iﬂre is annealed,
as d&h@téd ef Figatee Iﬁ@@ﬂ&ﬁlﬁ@o@%@@o@@ﬁa&%ﬂﬁbﬁﬂ Mloﬁ‘t@ﬁaﬂ eﬁ pulled down,
fromthe 1solation region, exposing nitride space

thxmmoan EODBE] PIRedser PUchAst & R pracess.am i dee beess sipécers 122 are at

appr x1p1a er rn(?ﬁje thlid?t)é?ogl%%ﬁgaotf%&?c gﬁ? :&@é&%gqr{}%e@% Bareéfh% Iy ke less than seventy

perc€it ROShd gaw corsdupest heradhE dnd the feal Rl kpery Ratasereddicedtad the shorter
in Fug and a conductlve SI|ICIde | ayer 128, such
gate ONARGERie [ 1?54 pre coraplefely deeYes frofe Hiss iPLHORNGE QRN EAPRYNE nitride
s on fphe surface. Nickel silicide 128 reacts with the
pacer. II . . . Lo
Ssiltcon in a self- aligned silicide process. The
silicide fornation IS conpleted as depicted in Fig. 13
|t|on congyctlve mat eri al such_arc,l2 b and
1006} Btestode: bl Bidseduts PgBRge ReeBe ety 120 an
sﬂtc&ﬁ suﬂshgtef Qapt B@le@ﬁv@gpﬁatl?al N1Rbn |d@p!@sﬁtldr§1s' fo@ﬁ%@@ncﬂé@%tructme as
t alf-sized poly silicon spacers, argi ng the
depictaahnmdﬁlg, arkandfa eachuciivet eifjride dayeei 1r2(8UISt101U@3./m§§CI ghede, 1s sputter

depq%ﬂgﬂ %5:? glg[ﬁfe {eﬁr e %g‘ﬁo cgclo Eﬁ&%g@{iﬂi%iﬁg IB% E%a[ecgst WIHP\{ﬁengﬂlc(ﬂi in a self-
aligRH VAL AIEDceBN ThE 61l RRREFEATMNAS lcompeAed 8 &é}ﬁcted in Fig. 13 with the
source/drain between cl osely spaced gates of an

depdsittoe g atcetdustive oiaterial andi asthiP't tnhasalicklefseeesd wi t hout
rel axing the ground rules; an elimnation of the need
for an el ongated cont act for strapping the gate to a

[006d] swepeedliay¥es. 1Bytheibdtpghtng thdNiFRauyeeed tedhsedaont dethalf-sized
area closer to the gate contact area; and a _decrease

polyi smhqqﬂespa@qw,u%liad@ngé eafe erenicagh IafRsirdreisaid dewopnased on
the §1lckéncedd8n@&§ ent ﬂ?enﬁre@cnf[ q&enﬁb?oth%l @1@9@% %\%ﬂﬁ(}ﬁl comprises the

ari son o con act“area for ¢ space
foiidmﬁlgdeaﬁtefgeﬁtanrtﬁcrbél&d hastaptr dred toatht ssiulcetlide beqv@en lclmsiy spaced
142 between nitride spacers, 144. Structure 146 de 5 0
gate} Rt FEFREH Gl {ighscina Bt Ao B OB roRNBEREERHT] ules; an

ehmgrﬁ\g\%ﬂlbi“ B2 eSd ?dmh%& atePlchhiGhi A6y &Pcfpﬂ)%)ﬁ@thég% td-48ithiiion layer by

covering the shortened, ]
bringiak yisd $ducanirspaceatst 156 ch“s‘het_odbﬂ@atctcoataeaam ariden decrease in the

S RSB BB L SRk i 14 i
comparison of contact area for closely spaced poly lines. Structure 140 has prior art silicide
portions 142 between nitride spacers 144. Structure 146 depicts the transistor after the
methodology of the present invention is employed. Silicide contact area 148 is shown
covering the shortened, or pulled-down polysilicon spacers 150. The contact area of the
present invention, as shown in structure 146, is comparatively greater than the contact area

depicted in the prior art of structure 140,
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depicted in the prior art of structure 140. 11 [0062]
In a second enbodi nent, a silicided polysilicon spacer
is used with an inlaid gate interconnect to enhance
the contact area of the transistor. In a simlar
fashion to the comencenent of the first preferred

[006%8‘@ a F%copé)leﬁég&g%ern nﬂgﬁ ﬁ%%dgﬁ%g u)gg ch ts a?cdfégg(u%% wﬁ){ %fl inlaid gate
mter&iﬁ*ﬂéétr @t enhAQe: MY chbgabionmre doff themriisikorsithi 'cﬁ@hmiz@rfaﬁﬁon to the
substrate. Substrate 200 may be an n-t

comlpeltortg@ntsQﬂthftﬁwt BishatadahodPRentolefeang by | 2opagxide layer 202
s Tl i, it e 208 6180n S BAGHIGH M btofihed foRBfb sticon

or ar SOU Qm&hﬁeeSulﬁﬂa&aZDOOmayl delaayetyp2 02 p-thps kidichowtistreecRad oxide

isolation structure 206 is forned b i cal rocesses
layer; BGt 1y mesierablypan (B¢ Mirfg, © é@éh@%@trom? |ﬂr11|0ﬁ A pahitride layer 204,

appr(’t})yl ﬁ@%{a 0. ug%tﬁmllé had r1§‘8§;%d% JQ@%K E%@ bxd (ﬁe lQ%tQ(ﬁpﬁl i@flow trench

ure as dep
isolatibl bogtapRDE isnfasked by typiah pronv&sesteatglabledc pattthnmtrg,retchm g, filling,

pattern. rench 209 formed wthin STI 206 usi. A
and Piogaria by o daRR 2tk 27 e 208 Oghe FEIAGR s AEvHEd i Fie
16. MR lﬂgog?@pﬁ?&( hidSk tdthis M RCESS gatdlcbRARER REBEAI A trench 209 is formed

conventional trench- fornrng processes may be enpl oyed.
withizi ST 208 Tisie pittortgsaphiembigy 24 Tormcb 209 rserrrcﬁr@@:@forl[n@@eepg an oxide
forne

RIE BhePRaa it et set el SalRal oG ol 5505 M Ry ploved. Fig

17 dgdlsfc@tr?etfeﬁnatﬁrg)ft&ﬁcmW cts the formation of opening
in pad nitride layer 204. Next, as depicted in

Fig. 19, I|thograph|c mask 207 is renoved and shal | ow

[OGGQﬁAg)apgrgmé?aﬁ is for rgreé r% & grt{l’ﬁgﬁﬂ ﬁ{ﬁﬁ{r dQQ?]IE%Ig(ECQ§ th%puses pad

oxidebopadiddiestdpyres. 1B0&pidis teaminngiod bl oparidg det ne;aalerﬁtrlde layer
or recesses the height of shallow trench iso
204.sNexic firdepig. InTHig: 3& yuhogreic gask et Br egove sﬂnﬁsshallow ion

impi%nlé;tg@?{%eﬂgsziré %d VR&chi r&pﬁfgﬁfigﬁl y aﬂr&‘r@esftgr}] gép;?iel RHREE &8 demoves

Brii €al - mechani cal g and p zati on,
that Fért@h @fpad oxidic Qaye? 202 Padpeninglé | R0R2dakedrepsed onir¢aekste tiROMei ght of

ayers are then stri d_throu gener al Ss ,

shallpg RS UG Ak 2p6. T o aBart SHE "Br T egs & fhen deposited
J

via adﬁqgﬁag&%@ T{Jr&egé di é@cgec%@@ %&hegl)ér:iﬂl é‘r?{cg%rﬁlceg @glergr)ﬂdéglﬁ%d 1anaérzatron

as sleowrensiFgn 21. Pad oxide 202 and pad nitride 204 layers are then stripped through

general process methods know in the art. The resultant structure is depicted in Fig. 22.

[0064] Similar to the first embodiment, a gate sidewall oxidation is performed and extension
jon implants 215 are applied to the structure. An oxide layer 217 is then deposited to be used
as an etch-stop for the polysilicon spacer. Fig 23 depicts the current configuration of the

integrated circuit structure.
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ion inplants 215 are applied to the structure. An

oxi de layer 217 is then deposited to be used as an

etch-stop for the polysilicon spacer. Fig 23 depicts

the current configuration of the integrated circuit

structure. 12 [0065] As shown in Fig. 24, a thin

I electrl asger \Y; [ I - .

(0068 5§64 iy EAE 28 ce B0 ui B AL BE IR A PR pide or
low dielko®id consthiensértie sofh ddBiCoad, es fmnddmm dresside of the gate conductors.

Pol ysilicon_spacers 222 are depo ited atterped b
Polygihcdy spaspigcedsare ﬁ@gﬂ%lwﬁaaﬁé?gew @&S S| thickness of
spacgﬁ 298 sfl&ﬁd Bk Q)‘ﬁrthé)grcép Qf W%ﬁgsﬂﬁﬁ’ls %ft&eétclﬁhg hA§‘ Q’iowﬁ-? the height of

e height of spacers I's adj usted
spacgre 882 mdch)wtddhe bt gyt beloeatbh t(gmf@adogfd@ c(tlin‘luctoprfh‘é%r@bj’ yhe height

t he ' ac 2.1 S _.approxi mat el -10 nm
of sps%qr%)aﬁ %@ppwaira?tgkw?e @3191 e&%ﬁﬁ@?%?f( ‘hf 6@86}4*1‘?“%01'-
Source/drain ion |nplantat|on regions 224 are formed,
and the structure is annealed, as depicted in Fig.
[006@BSourmy draimivn ijplanddtipsi egionn Z%a@éﬁlsnezlz andythe structure is annealed,

as d%}ﬁ‘%%(tgrgﬁlgs 8811111%%01'{3 QQY En%lécog sparfeg gigi] are psflg}étgrged 0 ulied down,

thro@%%cétcl‘ﬁﬁ%bi%césﬁ fiRAUS 8 RIEtRo BN TdMihzEproeRachE agret ﬁﬁd is reduced
enhance the stress liner proximty effects. [0067]

to miRghinercpagiteerering enb@ice e Whesynes PERINEY SERFtOr med t o
expose gate conductor and silicon substrate 200.
Sel ective epitaxial silicon deposition is perfornmed on
[006Y NReBhfMC oW ig. 265 af@Rideteteh is ipbrfbring:d t@@xpc&ﬂ@aﬂ: conductor and silicon
conductive silicide |ayer 228, such as njckel
SUbSEWtIC|2@pd%eleqt§’e§ﬁlﬁ%"t1@r31 eFé’Bd’@P?%téO“ i§her ‘éfr‘i‘?f’é‘efme ¢ §iugtieg as depicted

in Fliu hk azﬁﬁil ac N F&ﬁ% ive bbb 98y? 283! &RF6S nw,k%hsﬁlbil% dsgﬁﬁ’& deposited

Si'liclde process
and ﬁmfdzniﬁl (Qﬂtthsuo:bmol dlielct! aﬂlmpllﬂ edcts witki gw sﬁli’cqm inha séié-aligned
deposi ti on_ of

uctj ve, mater.i al i1 a.
slcidal pere. JAoCULsIe [OBBBI A FenPHE SHolGHE SR rVehiE G with the
depddfRnly ?%Q:()H@I&l'v@ Hla?errfay sg@r§§5r Nipesh o ddlicRRPatREd. i on with a

specific preferred enbodinent, it is evident that many
al ternatives, nDdlflcatlons and variations mnll be

rent to those ski | n the ar
1006BE 56 ' BesEr e b b4e8 PPl Godisf dnsrublion wit a
spectft@bréfa%cﬂ@%%ﬁ%n@' Al {@BcWildd: RIDHAGE MBDhatVEd) modifications and
alternatives, nmodi fi cations and variations as fallin

variakionh il bhapparens to hopeskahel sphe it indight REthsfesseping description. It is

therefore contemplated that the appended claims will embrace any such alternatives,
modifications and variations as falling within the true scope and spirit of the present

invention.

[0069] Thus, having described the invention, what is claimed is:

13




i nvention. [0069] Thus, having described the

invention, what is clained is: 13 Cains [el]. A

method to i ncrease source/drain contact area of an

integrated circuit transistor which is applicable to

a silicon substrate having isolation structures, said

met hod conprising: formng a gate structure on said

silicon substrate having a gate conductor, shall ow

trench isolation structund@aimand ion inplantations;

form ng polysilicon spacers adjacent each side of said

gate conductor such that at | east one of said
[cl].pojﬂzﬁétbb&: gﬁinéﬁé&%ﬁi‘c'eﬁreﬂﬁ g@nt'ﬁ@t' 29@4 of aeasiflte?ﬁ;@éﬂ Ardd@ @hkistor which is

of sard adjacent gate conductor; and formng a
applicaidtre s silieorssubistatd badng salatiopstrysintes,conl mehod cemphsing:

_extends said source/drain co%tggt.areg. %c%ﬁﬁ Th% 1 h

formifg f SateoTruEiss A Faidruiensubairye JRKBE Gt 840 PRy Yo flipllow trenc
isolaflah Stradelild6 bl Sord MIMERRNs; fOorm ng a pad oxide layer on

sald silicon substrate; formng a pad nitride [ayer on
forméregy pblpaicoxipdesrs agjeeent amh Pae¢ pgsaﬂifﬁ gatesanduoton sucki ghat at least one

l.ayer to forma.shallow trench isaolation. .structure )
of sy & §pTysiited SRtk dS 872 bRERHES il oG o7 Se iR Gug gprcuctor
and Nitride layer; and performng an ion inplantation

process for a well and a voltage threshold region of _
formgg @ egatlectivst silikideioa. sajd aplysitisen ripedssd thef cgfeafimsaid source/drain
Cmnmheﬁgin said pad nitride is stripped using a hot

%ﬁggﬁhoric acid process. [c5]. The nmethod of claim3

wherein said gate structure is subjected to rapid

thermal annealing after said ion inplantation. _
{c2]. The method of claim {"wherein said step of forming said gate structure includes:
forming a pad oxide layer on said silicon substrate;
forming a pad nitride layer on said pad oxide layer; and

patterning said nitride layer to form a shallow trench isolation structure.

[c3]. The method of claim 2 including:
stripping said nitride layer; and
performing an ion implantation process for a well and a voltage threshold region of said gate

structure.

[c4]. The method of claim 3 wherein said pad nitride is stripped using a hot phosphoric

acid process.

[c5]. The method of claim 3 wherein said gate structure is subjected to rapid thermal

annealing after said ion implantation.

[c6]. The method of claim 2 including:
stripping said pad oxide;
14



[c6]. The nmethod of claim2 including: stripping said
pad oxide; 14 formng a gate dielectric; depositing a
gate polysilicon layer; planarizing and patterning
said polysilicon layer; and etching said polysilicon
| ayer to formsaid gate conductor. [c7]. The nethod
of claim6, further including: form ng extension ion

i mpl ants extending fromsaid gate conductors;
depositing an etch-stop oxide layer; formng nitride
spacers adj acent said gate conductor sides; formng
pol ysilicon spacers adjacent said gate conduct or

-mHoIES e @Rt ,rforning a source/drain ion inplantation
ﬁnmpﬁ%ﬁ%?%. gé . The nmethod of claiml| wherein said

depopithy sighicqoihyssipmodayehei ght i s approxi mately seventy

ercent, of said te conductor height. [c9]. The
planﬁngdaattgmgﬁa%fgcgwﬁ?% AGT" P formi ng an oxide etch
etchih® s4i8 PONRi1R8A thyeXiodBrrh 38 haRN@ngxRAse said gate
conductor and sSaid source/drain ion inplantation
regions; performng a selective epitaxial silicon
deposi tion; .and form.ng. a silicide on said exposed
k7}ga ‘”@gﬁaaS{SQHEQQﬁgwﬁggéﬁﬁg%%rce/drain i on _
formid B x@dhb@dhi 0N implad @R@ndihg En saldgatgesdiwetosf;, claim |
wherein said polysilicon spacer height is

depoaitpg ox Etehtsédn/oXiil¢ tayer; per cent of said gate conduct or

hei ght .. 11].::Th Ll wherein said
ol Bl AN QRS er i sal
formPRY Feili @h spadeds ghi@ncendipat osndueiogbides; and

performing a source/drain ion implantation process.

[c8]. The method of claim 1 wherein said polysilicon spacer height is approximately

seventy percent of said gate conductor height.

[c9]. The method of claim 8 comprising:

performing an oxide etch to remove said oxide layer and expose said gate conductor and said
source/drain ion implantation regions,

performing a selective epitaxial silicon deposition; and

forming a silicide on said exposed gate conductor and exposed source/drain ion implantation

regions.

[c10]. The method of claim | wherein said polysilicon spacer height is approximately fifty

percent of said gate conductor height.

[c11]. The method of claim 1 wherein said polysilicon spacer height is approximately thirty

percent of said gate conductor height.

15




15 [c12]. A nethod to increase the source/drain
contact area of an integrated circuit transistor
which is applicable to a silicon substrate having a
gate structure and isolation structures, said nethod
conprising: formng a pad oxide |ayer on said silicon

ubstr . form L . o ' . :
oS o080 s B i
which hedpgphieatile eng bilicswhdkirga hsting e tgateatructsite amplpkelgti@astdictures, said

nitride |ayer; performng an ion inplantation process
methpd CORPRENE” and a vol tage threshol d regi on of said gate

formgrga:&tg;qx?dc lﬁgério%%:afagsiﬁc%inqi.lmﬁté?)(i de; depositing a

ysilicon layer; planarizing and patterning

formémay dpaolaliyslcllayeonn bay @rd oetiehivag sai d pol ysilicon |ayer

to form said gate conductor; form ng. extension ion
pattefip Sd 8189 B RigOFT 6%@%‘3%*@1&5 &Oiﬁgwa&ift%%%
striplgiﬁg@a?ihwitﬂ% fRegt ch-stop oxide |ayer; forming nitride

pacers adjacent said gate conductor sides; fornmng |

perfyoiiysid icoompkptitien pradjsdoentvel and agaltese bingbeldaegion of said gate
) sides; performng a source/drain ion inplantation
struchiticess: performing an oxi de etch to renove said oxide

Stripb@g@gi(g?}gg{ogm@pse said gate conductors and said
source/drain 1on inplantation regions; performng a
depositing atgateepodysilicoxilayerisi | i con deposition; and formng a

sil.icid n.said.ex t e. conductors and exposed
plan%lbzlﬁ?%%“/de rg’lgxtlel m!l%snaK?P ‘ﬁ%?%g%%“g% %h regions. [cl3]. The
etchifBhiapobisilebaldped ® fons kudigag coaddcesm ng an et chi ng
process to reduce said . _
forming extension ion implants extending from said gate conductors;
depositing an etch-stop oxide layer;
forming nitride spacers adjacent said gate conductor sides;
forming polysilicon spacers adjacent said gate conductor sides;
performing a source/drain ion implantation process;
performing an oxide etch to remove said oxide layer and expose said gate conductors and
said source/drain ion implantation regions;
performing a selective epitaxial silicon deposition; and

forming a silicide on said exposed gate conductors and exposed source/drain ion

implantation regions.
[c13]. The method of claim 12 including performing an etching process to reduce said
polysilicon spacers to a height approximately one-half of that of said adjacent gate

conductor.

[cI4]. The method of claim 12 including performing an etching process to reduce said

polysilicon spacers to a height less than seventy percent of said adjacent gate conductor.
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[c19]. The integrated circuit device of claim 16, including a dielectric spacer between said

gate conductor and said conductive polysilicon sidewall spacers.

[c20]. The integrated circuit device of claim 19, wherein said dielectric spacer is selected

from nitride or a low dielectric constant material such as SICOH.
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