; e3eFnFj 4: $6ZTJS/ 13 AUG 2Q04 METHOD OF FORM NG A SI DEWALL SPA AND A

SALI Cl DE BLOCKI NG SHAPE, USI NG ONLY ONE SI LI CON NI TRI DE LAYER BASkaR6UREltoF
THE I NVENTION (1) Field of the Invention The present invention relates to
met hods used to fabricate sem conductor devices, and nore specifically to a
process sequence used to form sidewal |l spacers, and salicide bl ocking
shapes, using silicon nitride.. (2) Description of Prior Art The use of
conplinmentary netal oxide sem conductor, (CMOS), devices, for both |ogic,
as well as nenory applications, fabricated on the sane sem conductor chip,

have resulitedobnoirneor@ased Rr 9CEESRALONPPRXERYANBSAWSAL T@SDENBT.GEREMGCOSt ,
for the integrated CMOS devices. The ability to share specific process

steps, Of sequencefapusedsift GRED S¥RCshRGLR APERIBRDLAYERAN
significantly reduce process conplexity and cost. For exanples a

Sel fAligned nmetal sillCIDE, (salicide), layer, is used wth the high
performance, CMOS | ogic devices, while the salicide |ayer is not desired
for CMOS nmenory appl i CHAGKGROUNISIJE aWIE MNVENTE cehape is sonmetines used to
bl ock salicide formation in the CMOS nenory region, while being introduced
in the CMOS logic are. The silicon nitride |ayer used for the salicide

bl ocki ng sha can however be the second silicon nitride used in the

i nt egr & |5ha§f “ENDS F%ﬁ?%l%hd menory devices. Prior to formation of heavily
doped source/drain regions, 1 .~ 3 AU6 ~~u~ for both type devices,
sidewal | spacers, formed froma first silicon nitride |ayer, are formed on
t he sides @%&%?“Et%ﬂYSPEﬁQ§sre%%ﬁeﬁrQQVEﬁﬁh%fat%FQ@ot%Lﬁ§§F+%ﬂ¢§ P%Q%EQEEFGGPI

shorts Si nce th inte r|E f the S|demall Bacer as % &he ﬂuallty
ore ' specifjcally to rocess seguence Hse t rm s
of the ST e bl GCki ape; ar 8 paranount, qua y sPT9C6n nitride

| ayer sspaaargeraaa Q;llgicig %§b&ﬂn9a§ﬁép€5; BBy rseeii&ql forrilibese functions.
Therefore these silicon nitride |ayers are obtained via a | ow pressure

chem cal vapor deposition, (LPCVD), procedure, usually perforned at a

t enperature between about 800 to 900C, instead of the use of plasna
enhancéd) PaporirdeposiEt Poer FPECVD), silicon nitride |ayers, obtained at
tenperatures | ower than 800C. The use of two, high tenperature deposited
silicon nitride l|ayers, however can exhaust the thermal budget allotted for
t he fabri cétel ore of ¢thelimnegratreda CM3Sde Hepicimivtesars (Gi0Sunwaieds navenent
of dopin rofiles. Therefore a novel process sequence, utilizing only a
si|1gleb%§ﬂ E%%ﬂ? ni$ ricde qsaV%WOIYTEPPHBSF?FQ§Fde@ﬁ?FFC%ﬁﬁéc%ﬁ thanﬁfm§al|(n de
bIocklhgnsh ape, 'h elpresené renDV|ng one hi h te erature cess,
thus preservingt HE'Pherival “Budget P THE Ravel pm%eé g "% tﬁ(CeaEbI 1%€d in
this pimagea RYENt ieQn, ¢ fe e@ﬁtterg@aé%ﬁﬁmsg tdwﬂcegf FhS| £1ﬁQE} M GhLAe b' ocki ng
shape in the menory region, and the formation of a L shaped, silicon
nitri depspacerproedsst Beesi, des budMas, | ugucrgatecistepet Ubess awkitdemBod h
silicon nitride shapes defined fromthe same LPCVD silicon nitride |ayer.
Sal i ci g Fogmet cortlivsredven prvicedatedrlaxithear@M38 4. ofbc eregplen, a ilwilke t he
silicon nitride blocking shape protects all CMOS nenory regions, during the

sal i ci %gﬁ?%d‘eaa% SHErt éﬁll%‘%&fh Q¥ %Cot & PR G, Bl PapeNprmance,

4 838 81\%]3 1cV\@ev:Lces, d}lorle the 54l c1dUl§ Patls ot %eSBJ_Ore’dOZ Cglggcrl bz:e the
use of "OTQanT ¢ Spacers, on the 31 des of “gat e st tuctures, however Thase

1 3 AUGAQ04c Rhi0ra a&i&oqon{tqtldgesﬁ%ebfs Tsaeeteaggqeedseoqg@w@ shOfcikerm ng
silicon nitride, sidewall spacers, for both nmenory and | ogic devices, and a
sal i ci terrak bekiingeisghapes mbosryimeapion, devileessinkr Drhradsdaglie whepasist Lefiof an
LPCVD silicon nitride |layer. SUMVARY OF THE INVENTION It is an object of

t hi s i aenfhorritecimnpepideelavse sy f@lattherﬁaéﬁcmmlwfg'he geppcemn
featur%ag salicide |ayers, with CMXS ne devi ces, faorned w t hout

Sal | i B Ay i T 5P &b At MR BHGOE Brot M S0F rVRARTHN°F o> LEHOD APy Bne
Si1i con, il deslavet Tol Lhe FOLIRGLON 0L 8L COR.0i 14.0e spagers, ,on the

si des o the ogi c gate structures, ormation o
1



silicon nitride blocking shape, used to prevent salicide fornation in the
CMOS nenory region. It is still another object of this inventl ﬁGUSﬁman
organi ¢ spacer, on the sides of all gate structures, as a nask OA
definition of heavily doped, source/drain regions. In accordance with the
present invention a nethod of using one silicon nitride for the formation
of silicon nitride spacers, on the sides of CMOS | ogic gate structures, and
for the formation of a silicon nitride shape, located in the CMOS nenory
region, used to prevent 1 salicide formation in the CMOS nenory region, is
descri befl bchh tephet heriteanat uamiof sigates StroustddiEesy 20pimst sndech Wingigat e

i nsul ator |ayer, lightly doped source/drain,( LDD), regions are forned in
an ar edaffrt ee semiccondudosidagbset ruate sigtcoover enb bysitehe gatetstruct ures.
After grow n thin silicon oxide |layer, on the gate structures, and on

t he tobu}%slﬁrf‘g‘?:elé?ab?get Re PBD-s- fl%C%Géf- 2@63%%@. Bhshegsideral! spagticat ayer
i's depgsjted, theg ﬁtegl Setpd 1.9;an, tlrops'h% reagt Vera!.non etch, (RE),
at n the ST P Re i'n sth

procedure, to cr rgani c spacers es o0 i con

oxi de g@atiey, saten $hEHLIUR B r Al irertegfaseakl @l@fqglmgyfﬂ%rd%%dné&%%ldr ain
regions, in all regions of the sem conduct or substrate, not covered by the
gat e sthaet titesions. Dyetdferorgant cispagensirideelHrganie: spateediBa a

sel ectively renoved, followed by the deposition of a silicon nitride |ayer,
and of 1@ $Eeshd cotlpanie! vager depophorar e$PSYPIs hapresisra hepnaldedrardopraot ect
the CMOS menory region fromanother anisotropic RIE procedure, creating a

- conposft & SFERERoh PEHE S %i%élto?oq e Phr'e §PF¥RatduP%stthu%9néf@él%m¥ ogi ¢
region, with the conposjte spacer ri sed of .the overlying, ani c
shape, “&Hd 8 vlf‘pgﬁa%gasltéofll cORcht nId)JelcPEaTJ&Féde THESHI- aﬁ]REatmegrﬁ otropic
Rl E prgceggéruré% ves Emﬂl @Bsed portions of the silicon nitride layer, in
t he ogic region, resultihg in exposure of the top surface of the gate
structure, and the top surface of the heavily doped source/drain region,
while all regions of CMOS nenory region remain covered by silicon nitride
Rermoval of tHhesphat oreshsyn shaparatand seposlted pant Lo s i of i dehea geeonehatgani ¢
| ayer, followed by a hydrofluoric acid procedure, results in a CMOS nenory
r egi ongamsteixhdugover etieymalhbeidetcanlotied ifde, tlandalar iCMIS ogitther bgicgmatesti | |
with the silicon nitride conponent, of the conposite spacer, renaining on
the si B8 6fiF/hangear8ssth GRYEd TRIREYET R ‘f%lﬁﬁé“toéblessur ?%@f@ﬁe £heotat e
structuyres,. as well as_HJtho%nfurfacgvﬁgsg e he@ﬁ!'é; OB %ource/draln
reglonpexposecFq BDepdsition ot a metal 1ayér, Toltone FYSH ARhedl

procedyl &uwatisedate: f Qrin et alges buc%q? s@ﬁpg nglQDsoe Brmn@&t hepetal erayer
resi ded on exposed 'silicon surfaces | owed by renoval of unreacted

et al , hfgromethe asurd aeecks, tﬂf}elsspids@emr@ trd d@elmyebudde@S Ut nbieit Beocess
desired salicide formation, in the CMOS logic region only, with silicon

ni t ri deespacerdstonlachén dirdesriserhd ngvi8 chogicetgatse dsfimicior @, a andit¢de 4
~1 3 AUG 2004 silicon nitride shape, overlying the CMOS nenory devices, al
acconpPt'sHéea lffsocﬁb“%ﬁf‘?eonén SiPei Y ﬁ?lforrlyd’ée‘-’déﬁosﬁ“tdl b protedaret a L

pr ot ecgflﬁ%dt h&%%cgr?glllgp ES&Q&‘?"& tqg Jl%r mfl epl.OS logic gate structures,

with both silicon nitride shapes defined from the same LPCVD siliceon nitride
layer. Salicide formation is then initiated in the CMOS logic region, while the
silicon nitride blocking shape protects all CMOS memory regions, during the
salicide procedure. Prior art, such as Cote et al, in U.S.Pat.No. 4,838,991, as
well as Chor et al, in U.S.Pat.No. 5,801,077, describe the use of organic

spacers, on the sides of gate structures, however these
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A I ST

BRI EF DESCRI PTI ON OF THE DRAW NGS The obj ect and ot her advantages of this

i nvention are best described in the preferred enbodi nents with reference to
the attached drawings that include: Figs. 1 - 7, which schematichld WG 2004
cross-seciiorial'style, show key stages of fabrication used to form CMOS
devices, using one silicon nitride layer to formsilicon nitride spacers on
the sides of the salicided CMOS |l ogic gate structures, and to forma
silicon nitride blocking shape, for non-salicicde CMOS nenory devi ces..

- DESCRI RHoeNOH R The. method .of  fabricati ng CMOS
devi cegb usi ng SESIE? %ﬁgﬁf%ﬁﬁ co h%@%‘}f?{dfgnpggs%?wgd&ns@?wé\amaegﬁ fartride

spacer I . of CMOS | ogi,c. e structures, and using the sane
sili coﬁ"oﬁ??‘r‘eﬁgy @aﬁ@g‘cfd@r’“’?% FW&[?- g%ﬁ“%f%%@}a shawsh fori memere dsvieek fo & Single,
used to, prevent . sal igi de formation for CMOS nenory devices, wll now be
descri &80 Hoyet 3 HPCRPgilisen soride e schenmatically in Fig. 1, will be used
for fabrication of high performance, CMOS | ogi c devices, incorporating
netal silicide layers, while region 60, will be used for high density, CMOS
menory devi ces, fabricated without netal silicide |ayers, or wthout being
subjected to a salicide prpogfiiey : ﬁlyg?{ﬁﬁ wi |l be described for N
channel, or NMOS devi ces, however iqﬁggig fed t ﬁgNi nvention can be .13
- AUG Znu applied to P channel, or PMOS devices. A P type, sem conductor
substrate |y ;conpgi stalline silicon, wiwth a <100>

IC

i.5ed.0f.single cr
crystal |l ograp l(%F"lﬁeontth:i fngﬁ[%g?"stod%t\éﬁﬂateatﬁﬁ tabrisaP sl YiRSilegit Hgvices, Fig. 1. A
‘gate i n,[sutiéat or 1.I ﬁ]‘y r 2, co&i sed of silicon dioxide, is obtained via
"t her mal X Ba 1S eg?yéﬁsemfh A0St memeryidskises oretiwetounddivite Ietso 100
. Angstrons. A polysilicon layer is next deposited via LPCVD procedures, to a
t hi ckness bet ween about 1000 to 3000 Angstrons, and either doped during

deposi ti on, Inis anathe it of this infeneibs tese dhly BROHRBLHRridd Byét BHRNS AR}

or deposited intrinsically, then doped via inplantation arsenic, o
phosphosilies niteids spdoenRY &Nt ot i and anisotiopic R E
procedures, usi ngp Cl Z or S%gﬁggpgﬁtcg\ggﬁggg?%g{%esgrﬁ%@ﬁest %ldftgfme;%mﬁopioéén
gate sty er L] e insulator 2, in both CMOS | ogic region 50,
and OVCIL el e DO R R B pie 3t Blie Erprirda st VO mgiom etinve
etchants, term nates at the appearance of gate insulator |layer 2. The
phot or esi st _shape, used to define polysilicon gate structures 3, is then
removed vi altdf é@ﬁﬁ"’g}i@i gBisclaefithis dnveatien wersefanlorgmic phemnon theisles! 8LaIDfat@
buffered hydrofluoric acid procedure, used as part of the wet clean

pr ocedftRicturess a$ 8 magk fon defiitioie oDvakilplogddesRREddansegbygat € i nsul ator

| ayer, not covered by polysilicon gate structures 3.7 Lightly doped
source/drain regions 4, shown schematically in Fig. 1, are next formed in

regi.ons of HeMcERRALCHR J .- Not _covered by palysilicon gate
structures 3, via i npl alﬁl%%ﬁ?gstr?ﬁo g%rgt%og%mc?tﬁ8¥°€)w&r§gp Sglfgningﬂ@? foggthean

_ener gy .10 40 KeV, at..a dose between about 1E13 to 1E15
~.at ons/ c%%xﬁ‘gbf%g@%f“ﬁ%# BECHE R the Sléssp‘éﬁ CA9® lagteizate rucsgiearnad fomtheed

usi ng di sposabl e .organjc spacer, w.ll next be addressed and schematically
shown ?fﬁnﬁtg? C'aiga siligon nitridgshang; locatgd inilie dMO'S memor$ régiich, 206#td @¥ednt5, is
deposited via LPCVD or PECVD procedures, at a thickness between about 100
to 250 BHESE Fsmation il tho GMOSyetivey sqpidn, tadeisaribed! Afdr the forRaGaNbLEghayer 6,
conprised of a material such as propyl ene glycol nononethyl ether,

sonet i nsichses] oaan andwlyimprgaadiniultef laged iRl 16, /%BFQ yg&Le  Fl I st
organic layer 6, is applied at a thi gknegs }get ween rg out ’ ]Olab?’ol%%ﬁf)are
a /O as an

Angst r disBmed¥n aANir &S 1t AP §enib dauBoP oY Sl e 2l Qe
etchant, is used to etch first org"gfr%lﬂ%% ndt¥b0edty {hega{e structures. “After

growing a thin silicon oxide layer, on the gate structures, and on the top surfaces of the LDD



I ayer 6) selectively stopping at the appearance of underlying, thin silicon
oxi de |l ayer 5, and creating organic spacers on the sides of all gftae
structures. This is schematically shown in Fig. 2. Inplantation aNs‘EnZ@l*
or. phosphorous ions, is next perfornmed, at an energy between about ,0 to
100 KeV, at a dose between about 1E15 to 1E16 atons/cnR, creating heavily
doped source/drain regions 7, in areas of semi conductor substrate |, not
covered by gate structures 3, or by the organic spacers formed fromfirst
organic. | aygly; T - Qani cers are then renoved via plasma oxygen
ashi ng, or ﬁgé&\iﬁ mgtrg{?glggﬂ gr.sg%ﬁgosﬂtg‘?fﬁﬁ‘f” W%J?Wgé%%ﬁﬁé@&m*%éeap%ve ion etch,
schemat i cal {%gﬁhorvmdén Fig. 3. Acritical, silicon nitride |layer 8a, is
next deposited W a i Pt grreé@éi!l&%"sf}?a@%f&amﬂhﬁ skeresfshb thimeboomdadd cdabdll, bete
300 Angstrons, using a deposition tenperature between about 800 to 900 C.
The use of HPEUBCHr dEeduration af dsaililysioped anrentrancedoand dBfeclodY 8f theWhen
conpared ,. to counterpart silicon nitride layers, deposited at | ower
t enper at ur essmivorEUBREMID sPERC 86t Sred ihd jtride layer, at a
t hi ckness of only between about 150 ;ng%éé%l%A%{g}sﬂ%éﬁé?%ﬂﬁ(gr§€riu? Fp“yﬁﬁrs’ the
i nper neabl eof@n; I Cl tiQn processes, where a |l ess dense,
PEOVD o1 11 co e Praaipebemity febisGeq SRS, BF SiEnaer af arbeon pegeatorer, snd of
survive the i ci,de procedure. A second organic |ayer 9a, is next
appl i ed, at ag&gﬁd %%?é%’éa%ét torpRtishansos then gewl to protegt tALICMNOS Mnokmy t 6ghoes ,
w th second.organic |ayer 9a, again being conprised of propylene Q ycol
mononet hyl BPHothghpRiFptiopIcRFepiosediry Sechtiag azoRARG . SPYEK , onlthe SideS of the cate
~schematically shown in Fig. 4. A photoresist shape 20, is used to prot &ct
. OMOS_ neror ySiFegieningbe CMOagic agimpwithphcodiigesitd Q80 Wothn NS EGr &0 ofEERE @
conposite spacer, on the sides of the polysilicon gate structures 3,

CMOS | ogi ¢ orghioRhOR, ankhe: BEh$el GIRbE nRl LS.Perfornmed ysin
CF,/F3Br/O- or Cl_/O= as an eat%chant f(r)ﬂrigh gee%(%%? 'g%e:br%%@(eﬁa?%f){@%l? Rtvtﬁiﬂr cedure

usi ng SF6/ y hant for .silicon pnitride |layer 8a.,
res u?ti ng’ :_I%rn%dr?gs %%egﬁ%gf‘ﬁ P ﬁg&gos g8 P{tlég%lﬁﬁeéelp,tg%gm$ E@Fyf@glogete@ﬂdng

organi ¢ shape and.L shaped, silicon nitride 8b. This is shown

schemat i cal fﬁyex%ﬁsﬁ 89%‘? 9P f}f%ﬁﬁ?%?@@ﬂ%mm gnd Ghe top swrfgemnofthambavily doped i S
then used to ren%v_e phot oresi st shape 20, and second organic |layer 9a, in
OMOS menor y e Giingegion.exluletalimggions pbIM0S nomrg totonst ik 8fed By sBSolRidide
as heavily doped source/drain regions 7, in CMOS nenory region 60, still
covered by Bempeainf tetphotieediayhipeBand Jihll poiths S iRl Locedur es yenove
second organi c shape 9b, fromthe conposite sSacere, Fdr:rg(f&i%ﬁ?glgfﬂc%?d@é‘f%gﬁya

50; resulti bfludricsda iykd Ay rs Sb, on the sides of
pol ysi | i conﬂgiart e stcr u?ﬂﬁrg%e?tu}éég&\%ﬂn %gg@(%%gﬁ%ﬁg TPRE %‘Iﬂ} QY rres Cathyilicer aitrifs,

doped sourc i fons. 7, N . | ogi c. region 50. A wet etch clean
procedur e, %‘eﬁ g!r\/irrbe%%ct ljégloﬁ hsetlllp‘f‘m stligpn %Tdees‘tompﬁn@ﬁs pitbe spmppsite spheme
.20, incl uderse_n%ir:l)g[fef edgg%dé%fel uoric acid cycle, resulting in the renoval
of regions of tHif°% heisidsh obtie gata sigsture howiswerrvatuthe taf surfies ef fHeQReIRREIrES
schematically shown in Fig. 6. Selective formation of metal silicide,,or
sali ci de f ofHEEN Bvihe ép wicides efiths inbaviiyrioped sk aesdrhin¢ofion edpoded\USepiMbn of
surfaces; in Clg/IDS Igglgoc region 50, is next perforned. A netal |ayer, suc

as titani umnmetaglagerp tved by ian apheab pid c¥ AR us Frh Qa1 RY; r at a.

t hi ckness between about 200 to @Oﬁ?ngstronsg(?m}ﬁhgnnealg{hgfragggégég?sm“%mhthe
per forned usiendlayaesddéde d&bs ) - conventional furnace
procedures, at ayterrper at u?% bﬁ‘é\;i'\'lg%h Sglf)%{uléts’ %ﬁ%wﬁ)b%%ﬁw 2 qaeractedimetglpfom the
formati on ofy Ig]ii G : i jumsilicide |layer 10, in regions in
whi ch the netrgl% Iagglhgrsmrcg%ﬁ e(%fqg}f e&’e%?‘% lgﬁhes‘%efs‘ir ,Ic‘gﬁ" ?%B’ia SR, & 5 lagiss
Regi ons of ;e%%&r\%galw.l ayer, reai ding either on L shaped, silicon nitride
spacer 86, | d t& ICPR GITBAE sgoers ondhe sidesiof dhe GMQS beic gayestnBayred, anENS
menory region 60, remains unreacted. Renoval of unreacted netal, or
titanium is acconplished selectively via use of a HZSO, - H=O= - HO -

NH, OH solution, resulting in the desired sahicide formation in CMOS | ogic
region 50, with polysilicon gate to substrate shorts prevented by L shaped
silicon nitride spacer 8b, which was fornmed fromsilicon nitride | ayer Sa.
Non-sal i ci ded, CMOS nenory regi on 60, were also protected from salicide
formation via use of the sane silicon nitride |ayer 8a. If desired a second
anneal procedure can be used to reduce the resistance of netal silicide

| ayers 10. The result of the salicide procedure is schematically shown in
Fig. 7. Wiile this invention has been particularly shown and described with
reference to, the preferred enbodi nents thereof, it wll be understood by
those skilled in the art that various . , changes in formand details may

o e Y - - 2




1 3-A~-G 204 1. A method of fabricating a salicided CMOS device, and a
non-sal i ci ded CMOS device, on a sem conductor substrate, conprisihg e 2004
steps of: formng a first gate structure, on an underlying gate insulator

| ayer, on a first region of said sem conductor substrate, to be used for
the salicided CMOS 5 device, and form ng a second gate structure, on said
underlying gate insulator |layer, on a second region of said seni conductor
substrate, to be used for said non-salicided CMOS device; formng a first

l'ightly dopeg ' ion, 4 area of .said first region of said
seni conduct or Ciﬁﬁgg@asgéfé’ Eg(%r SR & @Sﬁr‘aryf‘?elyg’ﬁs*&ﬁtaé"%nplés?? eHRg enly angl

formng a second | i.q%gjtlé.d%ged source/drain region, in an area of said
 second regi 6n O MEACH ORIV QGEIET: PERAsSinEthese AgipnThymselitidyfosmitibrs econd
gate structure; depositing a silicon oxide |ayer; applying a first organic
| ayer;* 15 performng a first anisotropic RIE procedure to create organic
spacers, on the sides of said first gate structure, and on the sides of

sai d second gate structure,BRIBFHRICREEMON OHoRSE 3oueeGdr ai n regions, in
an area of said first region of said sem conductor substrate, and in an
area of said second region of said ~ sem conductor substrate, not covered

by Qate stiuetures. oft by SO OSRILE SPRSRLS T STRALIG SR oLenLe

spacers; depositing a silicon n e lay

depositi _On %ﬁlgggign%h SSWitha}efe?er%caeaqrg%{eaz}ttgagedbdergxﬁgg th%?gllcj:}udg:go to 900G

Figs. 1 - 7, which schematically, in cross-sectional style, show key stages of fabrication
used to form CMOS devices, using one silicon nitride layer to form silicon nitride spacers on the

sides of the salicided CMOS logic gate structures, and to form a silicon nitride blocking shape

for non-salicicde CMOS memory devices..

DESCRIPTION OF THE PREFERRED EMBODIMENTS

The method of fabricating CMQS ;ievices using one layer of silicon nitride for formation of
silicon nitride spacers, on the sides of CMOS logic gate structures, and usiﬁg the same silicon
nitride layer for formation of a silicon nitride blocking shape, used to prevent salicide forr-nation

- for CMOS memory devices,. will now be described in deté.il. Region 50, shown schematically in
-Fig. 1, will be used for fabrication of high performance, CMOS logic devices, incorporating metal
silicide layers, while region 60, will be used for high density, CMOS memory devices, fabricated
without metal silicide layers, or without being subjected to a salicide procedure. This invention
will be described for N channel, or NMOS devices, however if desired this invention can be

5



25 applying a second organic layer; 1~ :1 3 AUG 2004 performng a second,
ani sotropic RIE procedure, in said first region of said seniconducmpa MG 20Uk
substrate; to forma conposite spacer on the sides of said first gate
structure, with said conposite spacer conprised of an overlying, organic
shape, and an underlying, L shape, silicon nitride configuration; renoving
sai'd second organic layer fromthe top surface of said silicon nitride

| ayer, in said second region of said sem conductor substrate, and renoving

sai d or galie€ 1P apdnell bOPVAEISIE 2 f said L shape, silicon nitride
configuration; r enovi ng regi %eﬁ)él_feg_f g‘g%u e‘ssleml%oélﬂu%QFﬂJé’S’ir%?ﬁér CoRpmieH 9 singls

surface id:first.,ga tructure, and fromthe top surface of said
heavi | ycrg%t%@gé %%%drnc‘e” ‘8%@(’? &b SHM%@B@&P@&H@%O%S g darkij shewn selginaunicalfy isai d

sem con uc[ or substrate; d;positi‘ng a netal layer; perform ng an anneal
pr oceduf & o\ EHTinELIHEE yersd. cpmptieed efpiticomiiiotide, & ogbtsned Ag ehepfraSidhtbhr St
gate structu;e, and on the top surface of said heavily doped source/drain

regi on Proeeduses. are thiskdessibesteen abown 006 1981 AhoS@HIE W AMCLRE - , Wwhile
said netal layer, I S located on said L shaged, sil ?cgr% nolutsl?%té&?&?

conf i gudaiobiodd, via DPEFTHLHE r egi 0 | en.co t bstrate, and
sai d net al ]I ayér, overII)yi f\cgltressé?gé g??k;ﬂgsg'?]&h??er%iag]gﬁﬁ Q@gﬁo %R%&Eﬁf%%a%

regi on @fhepad G r..substrate, remains unreacted; and 11 .13
AUG 2004 re rm‘%dﬁcgﬁhﬁ (rag‘g‘}cgtgt%?f ‘#é?@ﬁ aid?‘b% lerr’i‘ém&eo Ar eipsraige. tora silanejarshipntcom

::"etSL: ??%éé)%%(iﬁédsigﬁ%;giﬁ%&z @'%ﬁ :%gg 'gg LO Qc]zcitiosnaj)tSj arsse?urg, g? Bi?ousﬁlc?rroug ;Jo?li.t rCi;fe,ntional
photolithographic and anisotropic RIE procedures, using Cl, or SF; as an etchant, are used to
form polysilicon gate structure 3, overlying gate insulator 2, in both CMOS logic region 50, and
CMOS memory region 60. The selective RIE procedure, using selective etchants, terminates at
the appearance of gate insulator layer 2. The photoresist shape, used to define polysilicon gate
structures 3, is then removed via plasma oxygen ashing, and careful wet cleans, via use of 2
buffered hydrofluoric acid procedure, used as part of the wet clean procedure, resulting in
the removal of the portions of gate insulator layer, not covered by polysilicon gate structures 3.
Lightly doped source/drain regions 4, shown schematically in Fig. 1, are next formed in regions of

semiconductor substrate 1, not covered by polysilicon gate structures 3, via implantation of

arsenic, or phosphorous ions, at an energy between about 3 to 40 KeV, at a dose between

about 1E13 to 1E15 atoms/cm?.

The formation of heavily doped source/drain regions, formed using a disposable organic

spacer, will next be addressed and schematically shown in Figs. 2 - 3. A thin silicon oxide



. i nd renmoving unreacted netal fromthe surface of said L shaped,
' S?Y:ggh ﬁitride con?iguration, in said first region of said Se”‘EPBd%BB??MH
‘substrate, resulting in said salicided CVICS device. 2. The nethod of claim
1, wherein said first gate structure, and said second gate struct_urea are

pol ysilicon gate structures, fornmed froma polysilicon |ayer obtaine V|_ath
LPCVD procedures, at a thickness between about 1000 to 3000 Angsproyﬁ, W _
the polysilicon |ayer either doped in situ, during deposition, via the

addi t i onfay SarssiepesitedvialllPGVDSP BTV DipRocedsich 3@ tRERIS batwREn %%%t 100 to 250

pol ysilicon | ayer deposited intrinsically, then doped via inplantation of

ar sen! o, Angsuphasplioheusy ieenliciol0Fs LG AN A 8l M ulierelh. ool S fate

. . . 35
insulator layer is a silicon dio

[ b 10 to 100 Angstroms. 15 4. The
rotho o Bl St rREP Ry R SR s e votds rioeecinemoetin, 45BREY, D

i - Angstrons. 5.
PECVD procedures, at a thickness between about 100 to 250 .
'(I)'Le. met ﬁ&gﬂo% g %ﬁgﬁ‘?“i,ﬁwm ietnplishpta tickoessdetyersnabbun@0 th 4000 MpRL§ERE. Ofn

propyl ene gl ycol nononethyl ether, applied at a thickness between about 600

1000 MrgEOPEIBLE mrocedute, Bsing €F /BRI for Alye, seih@shat, ishakimh Lichher &l hic
tsgi d first anisotropic R E proceaure, used to create sai'd organic spa%ers,

i's perf oayed, sdeangelPRRiphiRe/aOheippbdéhddo i dai i) ?Iﬁff‘gﬁiccg?%%de The met hod of

2 layet. 3
claiml1, wherein said silicon nitride ]ayer I’s “0bt ai né a 1 HicRitss
bet ween @bgig ckothid §2309 oARESEEQTE a1 gate structures. This is schematically shown in Fig, 2,

: Impiantation of arsenic, or phosphorous ions, is next performed, at an energy between about 30 to
100 KeV, at a dose between about 1E15 to 1E16 atoms/cmy’, creating heavily doped source/drain
regions 7, in areas of semiconductor substrate 1, not covered by gate structures 3, or by the
organic spacers formed from first arganic layer 6. The organic spacers are then removed via

plasma oxygen ashing, or via wet procedures. The result of these procedures is schematically

shown in Fig. 3.

A critical, silicon nitride layer 8a, is next deposited via LPCVD procedures, to a thickness
_between about 150 to 300 Angstroms, using a deposition temperature between about 800
to 900° C. The use of LPCVD procedures, results in an enhanced barrier layer, when compared
to counterpart silicon nitride layers, deposited at lower terhperatures, via PECVD procedures.
‘The LPCVD silicon nitride layer, at a thickness of only between about 150 to 300 Angstroms, will
still be impermeable to subsequent salicide formation processes, where a less dense, PECVD
silicon nitride layer, deposited at lower temperatures, may not survive the same salicide
procedure. A second organic layer _9a, is next applied, at a thickness between about 400 to 800

7




8. The method of claiml|, wherein said second organic |ayer is conprised of
propyl ene gl ycol fononethyl ether, applied at a thickness between about 900
to 10 800 Angstrons. 9. The nethod of claim1, wherein said conpo&i’t&éqéjg Zﬂﬂlf
spacer is fornmed via second ani sotropic RIE procedure, using CF9/HBr/ or '
C zZ/ 2 as an etchant for said second organic |ayer,. and usi ng SF6/ HBr or

- CF9/HBr as an etchant for said 15 silicon nitride |layer. 10. The nethod of
.claiml, wherein said organi c shape, and said second organic |ayer, is

r enov edAngstroplsasith secoyd @Rg s ThRg 9@I%ﬁ%§coﬁs%?lafe&f§§¥}g%s hod Oéof claimi,

wherein said netal, used to formsaid met SY%% a titanium

| ayer, QBhahae i : r 0si t] rocedures, at a thickness
bet ween about géﬁ?’o@igg%%ﬁégpﬁg%&%ﬁaé‘l%ggl?%(@b B sgbematigallihomsdn of

cl.aim lg;, Wherei n sai d anneal procedure, used to formsaid netal silicide
| ayers, Ps performed using either a rapid thermal anneal procedure, or a
conventional furnace anneal procedure, at a tenperature between about 600
to 800 C 14 1 3 AUG 2004 13. A nethod of fabricating a salicided CMOS

devi ce on afpiseresigghane Y. igussdmno prnety CNGOS swdasdry 8dofon SEHIA b ghidrlopihaped
spacer, fornmed froma silicon nitride |layer, and fabricating a

non- sal REE gededivESisedwd ceaten @n@@@i%aéﬁgb@ﬂlegﬁef 8t e ?%E}SI?IQ&F&IE&% or

substrate, featuring a salicide blocking shape, fornec ronrsaid silicon
ni tri desthayets 3,09 WMOS iidEc Fe!%ﬁ)rxs.‘;@pﬁheoafxﬁsogfog%m Rif p‘fjrlocselci{l}eclgge : OXIdde' gate

i nsul ator |ayer on said sem conductor ormed using

CF /HBt/O, or C1,/0, as an etchant for second organic layer 9a, while using SF,/HBr or CF,/HBr
as an etchant for silicon nitride layer %a., resulting in the formation of the cc;ﬁposite spacer,
comprised of second organic shape 9b, and I shaped, silicon nitride 8b. This is shown
schematically in Fig 5. A plasma oxygen ashing, or an organic wet strip, is then used to remove
photoresist shape 20, and second organic layer 9a, in CMOS memory region 60, resulting in
polysilicon gate structures 3, as well as heavily doped source/drain regions 7, in CMOS memory
region 60, still covered by silicon nitride layer 8a. The same stripping procedures remove second
organic shape b, from the composite Spacer, in CMOS logic region 50, resulting in L shaped
silicon nitride spacers 8b, on the sides of polysilicon gate structures, as well as exposing the top
surface of heavily doped source/drain regioﬁs 7, in CMOS logic region 50. A wet etch clean

procedure, performed after the plasma, or wet strip of phbtoresist shape 20, includes a buffered

- hydrofluoric acid cycle, resulting in the removal of regions of thin silicon oxide layer 5. The result

- of'these procedures is schematically shown in Fig, 6.

Selective formation of metal silicide, or salicide formation, on exposed silicon or polysilicon




str ' [ ili tructure on said silicon
rate; formng a first polysilicon gate stri _ _
3?2§?de gate insu?ator | ayer, on said flrft reglo? oftfﬁtgufgngﬁoggggaﬂﬁ 2004
- i lysilicon gate s (
substrate, and 1~ form ng a second po ( ( sal s
il i oxi nd region of said semco (
silicon dioxide gate structure, on a second _ : f g
i i Ions In areas of sai
rate; formng lightly doped source/drain reg _ _ ~of
:gﬁfgonductor subgtrate not covered by either said flrsF poIéS|I|p??ngage
structure, or by said second polysilicon gate structure; 1$ deposi g

i $,0 jot 15003 i ic.layer; rformng. a
[ [ owrfapxs, de CMO & tagieRploi NYistekd fStorQEgan] AR o RED 1
;rLQtS;L:gotropic RngprocedEre to creaée dlsposéﬁ?e BT gaiice 23 PRERrs ion ﬁhe

g _ . v doped
Sour cel dr ai 1y gy ond 3 i anrteBb S MoR i aCh H0eee b2 esasbevaHs (00
source/drain regions i ! _ ats ad.
te stryuctures, or by said disposabl gal
gg\éggreg' b)r/é\%ngg[foﬁgé' }s‘% %‘hgﬂﬁgb%gglypepqg&g@ﬁd 85189 &ped @?mwaﬂ,gﬁg“%??g@g%%{égg
itride LPCVD procedures at a tenperature betwet ;
glst r1I5de |1-a %@G\%@%ﬁu@&pﬁtgitﬁmqﬁmbﬁm@m graout 600 ay®r0° ekt 0% Be RIALALSSE St

! : i f
shape on said second organic |layer, on said second region o
_ metal silicide, or titanium silicide layer 10, in regions in which the metal layer resided directly on
silicon, or polysilicon surfaces Regions of the metal layer, residing either on L shaped, silicon
nitride spacer 8b, in CMOS togic region 50, or on silicon nitride layer 8a, in CMOS memory

region 60, remains unreacted. Removal of unreacted metal, or titanium, is accomplished

selectively via use of a H,SO, - H,0, - HCI - NH,OH solution, resulting in the desired salicide

formation in CMOS logic region 50, with polysilicon gate to substrate shorts prevented by L
shaped silicon nitride spacer 8b, which was formed from silicon nitride layer 8a. Non-salicided,
CMOS memory region 60, were also protected from salicide formation via use of the same
silicon nitride layer 8a. If desired a second anneal procedure can be used to reduce the resistance

of metal silicide layers 10. The result of the salicide procedure is schematically shown in Fig. 7.

While this invention has been particularly shown and described with reference to, the
preferred embodiments thereof, it will be understood by those skilled in the art that various

changes in form and details may be made without departing from the spirit and scope of this

invention.

What is claimed is:




e a0 0 L R B S i o 5t 2 2

sai d sem conductor substrate; performng a second anisotropic R E procedure
to form conposite spacers on the sides of said first polysilicon gate
structure, with said conposite spacers conprised of an overlying 3réaAUﬁ 2004
shape, and an underlying. L shaped, silicon nitride configuration;
perform ng a plasma oxygen asking procedure to renove said photoresi st
shape, and to renove the portion of said second organic |ayer in said
second region of said sem conductor substrate, exposing the top surface of
said silicon nitride |layer, and 10 to renove said organi c shape, of said
conposi t e .spaehod id¥ Sadbrdchi st aregionif o desatd, conduchior-ssubstheat®ins
renovi ng exposed regions of said thin silicon oxide |layer, in said first
regi on ofdegacd sem centuotiortagubstatates, exposisngs tthe ttopssui:f ace of said
first polysilicon gate structure, and exposing the top surface of said
heavi | y dop&SFsaartd/8FaiAt? e§irBrsures Toeat SYerhyisgi ere Foulpeyyl dAver said

semi conductor substrtel, depositing.a titaniumlayer: 16, 1,3 AUG 2004,
perform ng an anneal procedure to forma titanhi imsilicide I"ayet* on top .

surf ace Qfey$al dah rStmPQ ¥SkddosanyHat £ SLEM, UEE . s:800:R0 - NGt QR S UL AGe, Of
said heavily doped source/drain regions, in said first region of said

sem conduetker, substscatey rebidre ocindgacied cbhdanbrimubetmitds N rsaiGdlrshaped,
silicon nitride configuration, in said first 5 region of said sem conductor
subst r at excnasrd ighdgch&Mpordevore;of said silicon nitride layer, located in

sai d second region of said sem conductor substrate; and renoving regi ons of
sai d unr eact ¥ PP tadttif fH8A FafPId SHEFELIBT TEOAR NIy PRgrea of sald first

region of said semiconductor substrate, not covered by said first gate

10 structure, and forming a second lightly doped source/drain region, in an area
of said second region of said semiconductor substrate, not covered by said
second gate structure;

depositing a silicon oxide layer;
applying a first organic layer;

15 performing a first anisotropic RIE procedure to create organic spacers, on
the sides-of said first gate structure, and on the sides of said second gate
structure;

forming heavily doped source/drain regions, in an area of said first region
of said semiconductor substrate, and in an area of said second region of said

20 semiconductor substrate, nolt covered by gate structures, or by said organic

~ spacers;
removing said organic spacers;

depositing a silicon nitride layer via low pressure chemical vapor
deposition procedures, at a temperature between about 800 to $00°C;

25 applying a second organic layer;

10




configuration resulting in said salicided CMOS device, on said first region
of said sem conductor substrate, and renoving said unreacted titaniumfrom
the top surface of 10 said silicon nitride layer, in said second_‘;@iAglg 9{]04
sai d sem conductor substrate, resulting in said non-salicided CMOS device.
14. The method of claim 13, wherein silicon dioxide gate insulator |ayer is
obtai ned via thermal oxidation procedures, at a thickness between about 10
- to 100 Angstrons. %fS 15. The method of claim 13, wherein said first

pol ysi | i con gat e pstiouting raecomddnRairepis I Sigld ; ructure, are
formed froma polysilicon | ayer obt aiiJ ned m&ﬁlﬁﬁ&% %@8@:}%‘ uélgg?)tféaﬂga

t hi ckness bet weehicahfi¢torkQOQrat O ﬁg% with the polysilicon | ayer
ei ther doped in situ, dourri ngradé;g%gc?'?ll on, é/cfsgg?%a e%%fhﬁisﬁlﬁEB#g/aé{jrgﬁsh%&;te or

phosphine, to .sil,ANE; sent. or the polysilicon |ayer deposited
intrinsically, thetn‘aezg’“gg%éiEOWSS‘EWF%%CBF’PBFF%W FOyediiies, wganphiephandus
ions. 17 1 3 Al The nethod of claim 13, wherein said lightly

2004 16. : :
doped source/ d'd ?Y?%Pogﬁgpeaﬁ CqToRitRsde opnBiguration; npl ant ati on of arsenic or
phosphorpous ions, at an energy between about 3 to 90 KeV, at a dose between.

about 1F13 to 1ETSMAYiBEEHEAEonG ofgnicThyer fretiibe (6 S\Etaat BF ot MDA Re §3kS
thin silicon oxide |ayer is obtained via LPCVD or PECVD procedures, at &

t hi ckness bet witesnicaroutd te@fbnt of s2iBQeARBEEE @I BoubdBrt d.of claim 13,
‘wherein said first organic layer is conpri seéll of %gﬂgﬁ{% eng PW@F%@Q

rrpnom_at hyl et hﬁrom BRRLRE Akaid It Jﬂ-aﬁé(, R Sn H{?}ICYXE &%ﬁg&%ﬂgnﬁoo to
removing regions olgfaid silicon oxide layer from the top surface of said first gate
structure, and from the top surface of said heavily doped source/drain region, located in
10 said first region of said semiconductor substrate;
depositing a metal layer,
performing an anneal procedure to form a metal silicide layer on the top surface of
said first gate structure, and on the top surface of said heavily doped source/drain region
located in said first region of said semiconductor substrate, while said metal layer,
15 located on said L shaped, silicon nitride configuration, in said first region of said
semiconductor substrate, and said metal layer, overlying said silicon nitride layer, in said

second region of said semiconductor substrate, remains unreacted: and
4

I



| 000 Angstrons. 19. The nethod of claim 13, wherein said first anisotropic

RI E procedure, used to create said di sposable organic spacers, i,s,perforned
using CFg/HBr/ QZ or 1$ O Z/ OZ as an etchant. 20. The nethod of »(;I i AUG. 2004

wherein said heavily doped source/drain regions are forned via ion

i npl antation of arsenic, or phosphorous ions, at an energy between about 30
. to 100KeV, at a dose between about 1E15 to 1E16 atons/cnez. 20 21. The

met hod of claim 13, wherein said silicon nitride layer, is obtained at a

t hi ckness bet weesmahutingd one. 18 . 1 3. AUG.2Q04 22. The
met hod of claim 13, w e?re?%eigfﬁpggﬁgggEotr?rsggfﬁfecoﬁ Sﬁﬂﬁeﬁﬁlﬁog “EBaﬁ}aiygfe‘B sgifl

propyl ene gly et her,. applied at a thickness between about 400
to 800'Angstr%ﬁ%Fggggﬂﬁ%gxkg?ﬁgﬁng?mBf%#ﬂﬁ%gﬂeﬂﬂ%mkmﬁmédmﬁﬁ@@@@ﬂHChﬂDS

ani sotropic R%E.Qroc dure, used to 5 form conppsite spacer, is perforned
using CFy/ F~r FEY B AMEI Mg gastas; metanfrom ehre siaide smald sapgdiitcohagtahe and
using SF6/F~r or CF,/HBr as an etchant for said silicon nitride |ayer. 24.
The met hod of cerfigumtins, inshidrieitresiah df tdid samitAduasee kulsraRDialigd Hisgqp! asma
vapor deposition procedures, at a thickness between abouf 200 to §§8 :
Angst rons. 10sdisidedlgdviO8tde@de of cl ai m 13, wherein said aneal procedure,
used to formsaid titaniumsilicide layers, is perforned using either a
rapid thermal anneal procedure, or a

2. The method of claim 1, wherein said first gate structure, and said second gate

structure, are polysilicon gate structures, formed from a polysilicon layer obtained via

= P

Finpe

LPCVD procedures, at a thickness between about 1000 to 3000 Angstrorﬁs, witfl the

polysilicon layer either doped in situ, during deposition, via the addition of arsine. or

10 phosphine, to a silane ambient, or the polysilicon layer deposited intrinsically, then
doped via implantatiop of arsenic, or phosphorous ions.
3. The method of claim 1, wherein said gate insulator layer is a silicon dioxide layer,
obtained via thermal oxidation procedures, at a thickness between about 10 to 100
Angstroms.

15

4. The method of claim 1, wherein said silicon oxide layer is obtained via LPCV D or

PECVD procedures, at a thickness between about 100 to 250 Angstroms.

5. The method of claim 1, wherein said first organic layer is comprised of

propylene glycol monomethyl ether, applied at a thickness between about 600

to 1000 Angstroms.
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conventional furnace anneal procedure, at a tenperature between about 600

to 800 C. 19 .A O.Aly2 .Ar.Ai.AIRA(.A .AFr. A @A ALK A(. A A Ay. Al 3 AUG 2004
AL AR At} e x7}o5@

e} xsni d_Z] ca]ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]ca]ca]ca]ca]c"a]ca]lca]ca]ca]c
ajc"a)lca]calcalcalcalcalcalcalcalc"ale@mF n RUI"##)*g**** }xsnid_Z]ca]c
aJ calca]ca]lca]lca]c"a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]lca]ca]calc"alcalcalca
]ca] ca]ca] ca]ca]c"a]cal!, c/00K2Y238"9/9:1i ;

a] ca] ca] ca] exd ealed ea]©rahcn] ehadaa] €alc@] €t anisotropic RIE procedure, used to
a) ca] ca] ca] c"a] ca] ca] ca] ca! BbBBBBCTCCCCFDDDDDCEgENEpE{ EEFr FFUGGGEH{ HHHEI | RJ
| wr mhcMY]dreat« @ptd|capca] epjeapealatctdread calica]@afiBrad) exr €1./0; as an

a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! RJIJJJTKKLLm.Mp MVINXNNN
OROOOOPP PP O~QQQQ, RyR} xsnhce”Y] ] ca] ca] caU] ca] ca] ca] ca] ca] ca] ca] ca] ¢

a)J cal ca] ca]l ca] ca] ca] ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c"a]ca]cal yRRR ScSS
T7T=TJITTTBUHUUUVVWN WAL X{ XXXY: YYYZ\ ZnZZ} xsni d_Z]]] ca] ca] ca] ca] ca] ca] ca] ca]
ca]ga] ca]catgakeal&abeadicahcrl Gad i idl calcal cabGaliGride 1ayer is_obtained at a
ajcalcalcalcalcalcalcalcal ZZZZ[[1[[[[I\\\E]]]*c*_H e k X _"q " 'aj aabdbb}xs

ni d_Z] ] ] calealea] calea) capaalical eajica] aigaleajscal ca) ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ca] ca] ca] ca] c"a] ca] ca] ca] ca! bb<c~ccc; ddd<ewe} eee#f nf f gg] ggghZhshh

j}xsnid_Z]]]lca]c” ajéicaléca] caj] ca] ca] ca] ca] ca%ca] cal cal] ca] ca] cal ca] ca] ca] ca] ca
]c a] ca] ¢a] &3 8aFH €4 TE Eal c AP Caf? ] FT IRRKRIINT 8niG¥Eho'y] GatHZASHIPT
PYiNiiiiig . .
i yxsni d_2] AT &°Car Al Cal € aT cal cal cifcal Cal ca) Caf cal cal cal ca] Cal cal Caf 2a
] cej ca] cajpoajcplealcal cal cal cal cal ca t}bCh 10%& () -! 1 #109%& () - Ff
10%&' ()-010%&' ()-9M 10%& ()- $0109& ()-<eghijx7~_=!1l
%0%& ()-19: $10%& ()-s$y10%& ()- 10 10 10f6VIO¥& ()-! @: $109& () -
JuV7109%0x& () -=Y $10%0x& () - 6p#10%0x& ()-vod0%®Ox& ()-= 10 10 10
9. The method of claim 1, wherein said composite spacer is formed via second
anisotropic RIE procedure, using CF,/HBr/0; or Cl,/0; as an etchant for said

second organic layer, and using SF;/HBr or CF,/HBr as an efchant for said

15 gilicon nitride laver.

10. The method of claim 1, wherein said organic shape, and said second organic

layer, is removed via plasma oxygen ashing procedures.
20 11. The method of claim 1, wherein said metal, used to form said metal silicide

layers, is a titanium layer, obtained via plasma vapor deposition precedures,

at a thickness between about 200 to 500 Angstroms.

13



IH  9%4.0%
& () - 05dEUV77#1090x& () -: $109%0x& () - Zm 1090x& () - Yc109%0x& () - v@O%xE A)G 7804
6 10%0x& ()- @ |
aBuV7/ $109%0x& () - v! Y+$10%x& () - (1" 109%0x& () - v&LOYOX& () - Z#1090x& ()-Zi!! 10
YOX& ()-w e@®C S:$10% i & ()-S: $10% & ()-\1&10% & ()- 100x 100x
100x3" 10%0x& () - Wi$109%0~&' () - W@} ~?24C
10j 710% & () - 3#10% & ()- 1#10% t & ()-/$10% & () - v! P+) 10%b& ()-!v" % 0% ()-m
iV S\ 1098 () 12 PrelQ%. 08 () Sy 1QYR () -Z6S" 109%& () - v#&10%& ()-Z 10j
10j'F n R dEMNV S\ 10@%"& 335%%/ 7”5'%3@5{/@"“%6%&% 5"10‘3‘8‘&”6@/&‘5@ s ST mpgtal
SH109& ()- L1QUR.()-MR 1" #####u( ~\ =S\.6$10% & ()-3"!]1h10%b& ()-C 10 10
106v. $10%& ()Qf!}'ffsg,é iay}f‘lgv «E:P(’"ng@‘ B ¢ %%u(%&ﬂmaﬂ apngRi@socadire, koja
10j v710% & ()-2110% & ()-W 0 10% & ()-! h+$10% /& ()- &
6$10% & () - 3" W‘,“’ce}‘b%‘ﬁé 3¢ PEepd procgdigemit () temerature between about 600 to 800° C.
TVOR10% 1 & () -1y VURI0VE ()-!', &10%& () - PO$10%&' ()-v & 109& () - ZI 2J2K2Y2389
919"9j TI10L .
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10 10 10633"10%& ()-!} F#&10%7& ()-!"109%& ()-9g&10%& ()- 10 10"9/9:i;
{<<=aBj _TI 10l Wb10%+& () -1 Wb10%& ()-!p 13 AUG 2004
& 10%PP& () -$10% & () -$10% & () - 7&@LOU & () - <=We>k?v????aB7_TI 10
10(1 Y710% & ()-110% & ()-P
C10% & ()-!1)B10% (& ()-"10% & () -1 3"WB10% & () - ?????'@E@%WK Tl 10
10('g c(10%\ & ()-7#10% & ()-10% & ()-9#10% & ()-&10% & ()-Z 10(
10( AcA~AABbBBdEK TI 10 10("10% & ()-'10% & ()-f
10% & ()-6#10% & ()-10% & ()-9%$10% & ()-BBBCTCCCAEK TI 10
10(940% &'3( ) » #1004 &£( JadrilDAnE £ )salidPu&EN)s- héﬁl@% & (&) first reglon of a
10% & () - CCFDDDDDAEK _TI110 10( &0 10% & ()-Y. 10% & ()-,10% & () -
"10% & ()sep$a0et ) S@@#@@% &e by uDCEGE| LEKE HenEfieEs €l 1f@>rmed from a silicon
10( #109%&' () - W#&10%&' ()-Z 10\ 10\
10\, y810%1§‘r:(<je 31T &nc{ )fa2§11C@%‘1@ e nEFrS?FUE%@BCB@H@eVEGEI% a second region

o/R' 0 o/R'
18(% 8 @% IR G T 16‘%5%%%103/%??#%/&&'31%@)&%% PL65& ) VaPfoo& Ty
LSl@%&I ()fr\ﬁlln s]aq(gqg’SJ(])lc!)M"lggd]e]Im,lgomprlslng the steps of: '
growing a silicon dioxide gate insulator layer on said semiconductor
substrate;
forming a first polysilicon gate structure on said silicon dioxide gate
insulator layer, on saild first region of said semiconductor substrate, and
10 forming a second pelysilicon gate structure on said silicon dioxide gate
structure, on a second region c¢f said semiconductor substrate;
forming lightly doped scurce/drain regions in areas of said semiconductor
substrate not covered by either said first polysilicon gate structure, or by
said second polysilicon gate structure;
15  depositing a thin silicon oxide layer;
applving a first organic laver;
performing a first anisotropic RIE procedure to create disposable organic
spacers on the sides of the polysilicon gate structures;
forming heavily doped source/drain regions in an area of said semiconductor
20 substrate not covered by the polysilicon gate structures, or by said disposable
ocrganic spacers:;
removing said disposable organic spacers;
depesiting said silicon nitride layer, VIA LPCVD procedures at a temperature

between 800 to 900°C;
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5 sides of said first polysilicon gate structure, with said composite spacers comprised of

an overlying organic shape, and an underlying. L shaped, silicon nitride configuration;
performing a plasma oxygen ashing procedure to remove said photoresist shape, and

to remove the portion of said second organic layer, in said second region of sai

semiconductor substrate, exposing the tdp surface of said silicon nitride layer, and

10 to remove said organic shape, of said composite spacer, in said first region of said

semiconductor substrate;
removing exposed regions of said thin silicon oxide layer, in said first region of said
semiconductor substrate, exposing the top surface of said first polysilicon gate
structure, and exposing the top surface of said heavily doped source/drain region,
15 located in said first region of said semiconductor substrate;

depositing a titanium layer;
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SF10%&' ()-Y! 3@}{6@@@ regonsy gy sakiirst regmatndlsbid Bithicdftuctor substrate, while
unreacted titanium remains on said L shaped, silicon nitride configuration, in said first
5 region of said semiconductor substrate, and on the portion of said silicon nitride layer,
located in said second region of said semiconductor substrate; and
removing regions of said unreacted titanium from said L shaped, silicon nitride
configuration, resulting in said salicided CMOS device, on said first region of said
semiconductor substrate, and removing said unreacted titanium from the top surface of

10 said silicon nitride layer, in said second region of said semiconductor substrate, resulting

in said non-salicided CMOS device.

14. The method of claim 13, wherein silicon dioxide gate msulator layer is obtained

via thermal oxidation procedures, at a thickness between about 10

to 100 Angstroms.

15. 15. The method of claim 13, wherein said first polysilicon gate structure, and said

second polysilicon gate structure, are formed from polysilicon layer obtained via
LPCVD procedures, at a thickness between about 1000 to 3000 Angstroms, with the t
polysilicon layer either doped in situ, during deposition, via the addition of arsine, or

phosphine, to a silane ambient, or the polysilicon layer deposited intrinsically, then

20 doped via implantation of arsenic, or phosphorous ions.
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formed via ion implantation cof arsenic or phosphorcous ions, at an energy

between about 3 to 40 KeV, at a dose between about 1E13 to 1E15 atoms/cm?2.

5 17. The method of claim 13, wherein said thin silicon oxide layer is obtained
via LPCVD or PECVD procedures, at a thickness between about 100 to 250

Angstroms.

18. The method of claim 13, wherein said first organic layer is comprised of
10 propylene glycol monomethyl ether, applied at a thickness between about 600 to

1000 Angstroms.

13. The method of claim 13, wherein said first anisotropic RIE procedure, used
to create said disposable organic spacers, is performed using CF,/HBr/0, or

15 Cl,/0; as an etchant.

20. The method of claim 13, wherein said heavily doped source/drain regions are
formed via ion implantation of arsenic, or phosphorcous ions, at an energy
between about 30 to 100KeV, at a dose between about 1E15 to 1E16 atoms/cm?.
20
~21. The method of claim 13, wherein said silicon nitride layer, is obtained at

a thickness between about 150 to 300 Angstroms.
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23. The method of claim 13, wherein said second anisotropic RIE procedure, used to

5 form compésite spacer, 1s performed using CF,/HB1/O, or Cly/O, as an etchant for said
second organic layer, and using SF/HBr or CF /HBr as an etchant for said silicon
nitride layer,

24. The method of claim 13, wherein said titanium layer is obtained via plasma vapor
deposition procedures, at a thickness between about 200 to 500 Angstroms.

10

25. The method of claim 13, wherein said aneal procedure, used to form said titanium
silicide layers, is performed using either a rapid thermal anneal procedure, or a

conventional furnace anneal procedure, at a temperature between about 600

to 800° C.
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