; cde3el BBl ?46TB2: & A METHOD TO FORM ELEVATED SOUlI 2CE/ DRAI N USI NG POLY
SPACER BACKGROUND OF THE | NVENTION (1) Field of the Invention The invention
rel ates to the fabrication of integrated circuit devices, and nore

particularly, to a nmethod of form ng an el evated source/dEﬂmMWNMWMBmmmn
structure in the fabrication of integrated circuits. (2) t he
Prior Art As devices are scaled down, ghort channel effects beegsip+~severe.
That is, as the dinmensions of the gate are reduced, the threshold voltage

. of the Hﬁﬁfﬁﬁ%@%ﬂﬁ%&ﬁﬁcﬁrpt ex AN %%@'P@L&f%cﬁ ERiuse

sour ce/ eakage and voltage roll-off. To prevent ort-channel
effects, shall ow source/drain junctions nust be used. Howe

junctions cause problens when form ng salicide, such as jummmm ﬂ@mﬁmma&e.
An el evat ed sour ce/ drBEACKGROUNI WE THE IENEIGNOrt channel hout
t hese problens. A nunber of workers in the art have proposed el@xaz‘ed
source/drain structures. U S Patent 5,386,133 to Hroki, 5,631,482 to

Hong, and 5, 684, 319 to 2 Hebert disclose nethods of form ng polysilicon
spacer(st hsf S¥tF F 2§ fROMEEPS. U.S. Patent 4,488,162 to Janbotkar shows

a raised source/drai rocess., SUWARY OF THE ENT] ON ri ncppal object
of tLe presgnt.invehpT%% f%v?%ﬁb?%vf% agﬁse ?e%ﬁ?pgggﬁhcétgﬁhnﬁﬁgfactu{able
met hod; of %95{@@%%9@5%9%99 aqcheyal s-seueat dpai gostructures. A
further obJect of the invention is to provide a nethod of formng a

Sﬁb'?l%ﬁéﬁﬁéd nher o8- MSEEIn havLfgca8 8bEY¥ALdrSOH REEFERI BrshikdgEHEr € Wherein
snor

iﬁ the fabrication of integrated circuits.

(2) Description of the Prior Art

As devices are scaled down, short channel
effects become severe. That is, as the dimensions of the
gate are reduced, the threshold voltage of the MOSFET becomes
less predictable. Short channel effects cause source/drain
leakage and voltage roll-off. To prevent short-channel
effects, shallow source/drgin junctions must be used.
However, shallow junctions cause problems when forming
salicide, such as junction leakage. An elevated source/drain
structure can reduce short channel effects without these

problems.

A number of workers in the art have
proposed elevated source/drain structures. U.S. Patent

5,386,133 to Hiroki, 5,631,482 to Hong, and 5,684,319 to



channel effects are reduced. Yet another object is to provide a nethod of
formng a sub-quarter m cron MOSFET having an el evated source/drain
structure wherein source/drains are extended by outdiffusion fromthe

el evated source/drains. In accordance with the objects of this invention a
met hod for form ng a sub-quarter m cron MOSFET havi ng an el evat ed
source/drain structure is achieved. oA gate electrode is forned over a gate
di el gtabéxt ol schese ovechedsrosubstmine. pdbysi hieon ngppanees amto t he

sem conductor substrate to formlightly doped regions using the gate

el ectFPUWERSA TR Hmston ek eaf trS . dratert ri c48Patkes stardamberkaron sidewal |'s
of the gate electrode. A polysilicon |ayer is deposited overlying the

sem tOrr3tes r%?%?cgéféa%?eEf?B%%,'and di el ectric spacers wherein the
polysilicon |ayer is heavily doped. The polysi.licon |ayer is etched back
to | eave polysilicon spacers on the dielectric spacers. The polysilicon
spacers fornlelevateguﬁﬁﬂﬁﬁeégr@ﬁﬁ fﬁggﬁ@§ONDopant is diffused fromthe

pol ysilicon spacers into the sem conductor substrate to formsource arid
drai n extension regions underlying the el evated source/arain regions. The
pol ysilicon spacer on an end of the gate electrode is renoved to separate

t he el evated source/drprtiincégadnsbijate afi ehevaredeatuiaeechedbaniand an

el evated drain region thereby conpleting formati on of a MOSFET havi ng an

el evatedpsouide/ dnaghfsttiveunndi merfiembabfacatirehlef metthodt edrated circuit
devi ce.. BRI EF DESCRI PTI ON OF THE DRAW NGS I n t he acconpanyi ng draw ngs

f or mi BrA@ipgt ar MAFFPAr haginghps gdsvaiLpdi spUrceddrais shawsturegs. 1
through 7A schematically illustrate in cross-sectional representation a
preferred enbodi nent of the present invention. Fig. 7B schenmatica7.ly
illustrates in crosshs%cti nal ge%% se&t%%:on an _optional .process in a
preferred enmbodi ment *of AFRESHr E84REY Abe P ifod P VERTE M8 28nd % schematical |y
illus Lh ot =\ r I Qdi . Mgty | nventi on

Fi g. %ga%ﬁFEsFrgggéog Sgngfgﬁgﬁg?%t%g?éggﬁﬁg%thPﬁhﬁﬁﬁice fabricated

accor Halgnko ahhe lpiatedt soiresRl/ideainDEs@hldtir\wie rBin RRZRRED

EMBODI MENTS Referring now nore particularly to Fig. 1, there is shown an

i |1 ustchanne] &ff faqier tairen refduwecegartial |y conpl eted netal oxide field effect
transi stor (MOSFET). The sem conductor substrate 10 is preferably conposed
of silicon having a (100) crystallographic orientation and has been doped
to be a p-type substrate. It will be understood by those skilled in the art
that while Figs. 1 tRedugnotdhen |ahsiech dsartoN paewide avosprEPd mfegr at ed
circuit device, a_ P channel FET integrated circuit device could be forned
si npl FBRINgh S iSUR-WR BiRFo S Po MASREe hawinchade gfiereatgdr the N

channel enbodinent. Also, in a simlar way, a CMOSFET could
source/drain structure wherein source/drains are =xtended by

outdiffusion from the elevated source/drains.

In accordance with the objects of this
invention a method for forming a sub-quarter micron MOSFET
having an elevated source/drain structure is achieved. A
gate electrode is formed over a gate dielectric on a

semiconductor substrate. Ions are implanted into the



5 be forned by making both N channel and P channel devices upon the same
substrate. In an effort to sinplify the description and the draw ngs the
diel ectric isolation between devices has been only partially shown and wil |
not be described in detail, because they are conventional. For exanple,
shal l ow trench isolation region 11 can be fornmed in the sem conduct or
substrate, as shown. A gate dielectrgc layer 14 is formed on the surface of
the sBRPEEARCREEPTsEBBEERRES £Or fexBNpRehtsyi AGPeAeFARELCBRI HELPEN to form a
silicon dioxide Iager having a thickness of between_about 10 and 100

o]

Angst FRRs9akexel et pof§shFi tofafkyer TRETPELEEP0sAEBYCETEL Ot RRAGEES
dielectric |layer to_a.thicknes bet ween .a t .1000,a 4000 .Angstrons by
|OM/p?é%s%PéméﬁeﬂFcﬁﬁd338§§sd8%o§%Fi8ﬁ@?LE&G%§%°FSf e%a#%ﬂggl%ééﬁaﬁ ng now
to Fi . he LLiIC and .g i L.C e patterned to
forn1ga§§feag!g§?§§3gg?680ﬁgﬁg§é?eQ?ﬁp%&ﬁfgggkﬁgggkhghgéﬁ ggg'of t he

subst gatke, etakRgohiBe dakeaqekackiede %?a%e&%ﬁ&héf%ikoﬁﬁb|'9ht|y doped
regions 22. For exanple, the lightly doped regions 22 may be forned by

i npl apbilggilaasni bkgel’ iBEheabilybgbpaide atrhan penesgd) icbn).lhver 56& KeV and
dosage of 1013 to 1015 atons/cnR. For NMOS, phosphorus ions are inplanted
whi | eetehepMBBCckbECoA eayers Parly sildyiicam ePadearw o dihe ddeliastmyer, such as
an oxide |l ayer,. 24 is deposited over the substrate and the gate el ectrode
to a PRPERASss dhep@Olwerd 1d5om SPRCeTE SormaAfdSvadfs SVIQfWFait Fig. 3.

Th i-de | | d he th | but d ited ide i f d
The osgeaver jeould be oLy mrony, bl denosi Led g de [ preferrec
back t.o.l i d 26 t i d | | f th te 16, Th i d
back LRl eae QUISSIRESLS, 200 s SIEl s g 4G 0PI G, ThE oxide
(€01 0 Re i35 SN ilehr 1ot SEEOUL APLYS 1 ad Ayeg; 30 15 bl anket

e an the su as S

deposited over the gate electro strat”, own in Fig. 5.
The palaysidrscon MY o livis ideRes tithed€on e ®.oOHL@4rd 0 a thickness
of between about 500 arid 4000 Angstrons. The polysilicon layer is heavily
dopeu aliddtraydd\H s padvddrt oM ddpar dtte depandldwvatddesdiMde t@seini n t he
concentration of between about 102 and 1022 atom~/cnB. The polysilicon

| ayer negidees doped dm-ssliqupted ssour ¢ oceskontapd an ekgv decdopealiny i on

i npl antation after deposition. 7 Referring nowto Fig. 6, the polysilicon
| ayer ZREIQN FHARDD AR I8 B herrpakionr o f AVEOTTRY SBFTERR @Bacers 32 on
t he sidewal | s_ of the‘Pate_eIectrode and separated fromthe_gate el ectrode
by t heIBIHL S BRI /A 3 Hh S ot G141 ¥ ¢ b %@%e@?%@%% ¢Hr#ft he el evat ed
source, and drain regions. After formation of the polysilicon spacers, a
thermﬂéxﬁﬁﬁiﬁ?g ?&é&P%E)QﬁYﬁ%?in the dopant to form source/drain
extensions 34 within the substrate underlying the el evated source/drain
structures 32, as illustrated in Fig. 7A. For exanple, the thermal cycle
could be a rapid ther r Cfor 10 to 50
seconds. This conplet%E#% eﬁ§%§§%§f%§&o?ﬁtﬁggh%gﬁ%%ﬁgfth el evat ed
source/drain structure. "The outdiffused junction is very shallow, thus
avoi di ng short channel effects. At the sane tinme, the el evated polysilicon
source/drain 32 does nettpsesesbmpanPirgedrharinger fbpgisal hci de. The

el evated source and drain can be salicided wi thout junction |eakage issues.
Sal i cimeténya@l RB&rt sof | thussraeedrdpeiby| nghéhe Ns sbgwnns 22, el evated
source/drain 32, and gate electrode 16 in Fig. 7B. The salicide layer 36 is
not shown in subsequent figures, but it is to be understood that it nay be

present. ) . . .
Figs. 1 through 7A schematically illustrate in

cross-sectional representation a preferred embodiment of the



8 Fig. 8, .illustrates a top view of the gate 16 and el evated source/drain
contacts 32. An additional nmasking process is necessary to renove the

pol ysilicon spacer 32 at the end of the gate 16 in order to separate the
source/drain. Fig. 9 illustrates a top view of the gate and source/drain
contacts after the polysilicon spacer at the end of the gate 16 has been
renoved. The integrated circuit device is conpleted as is conventional in
the art. For exa t € ondSs illustratedtin Fig. 10, insulating |layer 50 is
depostSé *BVerYRE 43P race of the substrate. Contact openi ngs are nade
through the insulating |layer to the underlying sem conductor devices, such
as to the gate and the el evated source/drain. A netal layer 52 is deposited
and patterned to forml@I eqgty |SQ;a1Ienfaer_r&qt1:gorﬁllQ@,tt%Q@st he el enments of the
integrated circuit. A passivation layer 54 conpletes the fabrication o;

t he | RirewsaisedtdionGlli trepHes epiteedsh Gh dptioheaniprateysodindas a
sub-quarter-m cron MOSFET device with an el evated source/drain structure
havi ngredthmed srdadigearinalf éfffeeresefHe userdfidarhe pol ys~. | ci on spacers
32 as an el evated source/drain reduces short channel effects w thout
junction | eakage problems presented by shallow source/drain junctions. 9
VWil e the invention s bee cul ar | described with
reference to the pref e’rqsed é;rt%g‘{j dmssrﬁ aKte‘r"eg’((ilfva qu\M T3¢ R ood by
those I vari details may be
made vvrlt ?e%dle%fa% E%"rl%‘l}f]][“rlter?{s %ﬁﬁé}%&g{%%ﬁg 0 eFﬂ{éﬂ]cgnrlvent| on. Wat is
clainmed is: 10 1. A nmet hod of forntng a hUC%FET havi ng an el evat ed
source/drain structure in th™ fabrication of an integrated circuit device
ca~;prising: form ng Rigate0 el EDisofietoyes cofpl €téld eleeddtetan 5 a
substrate; inplanting ions into said substrate to formlightly doped

regi onsiusuiny devicgafabeicateddecasrdinmske therpaé¢sentforvemyickel ectric
spacers on sidewalls of said gate el ectrode; 10 depositing a polysilicon

| ayer overlying said substrate, sai d gate el ectrode, and said dielectric

spacers wherein sard | ysilicon Iag iS_heavil doEed'
DESCR BrY3k OF THE PREFERRED EMBODIMENTS

Referring now more particularly to Fig. 1,
there is shown an illustration of a portion of a partially
completed metal oxide field effect transistor (MOSFET). The
semiconductor substrate 10 is preferably composed of silicon
having a (100) crystallographic orientation and has been
doped to be a p-type substrate._'zt will be understood by
those skilled in the art that while Figs. 1 through 10
illustrxate an N channel MOSFET integrated circuit device, a P
channel FET integrated circuit device could be formed simply
by substituting opposite polarities to those given for the N

channel embodiment. Also, in a similar way, a CMOSFET could



et ching bank said polysilicon |layer to | eave polysilicon spacers on said
dielectric spacers; 15 diffusing dopant from said polysilicon spacers into
sai d substrate to form source and drain extension regions underlying said
pol ysilicon spacers; and renoving said polysilicon spacer on an er_d of
said gate electrode to separate said polysilicon spacers into 20 a-source
polysilicon spacer and a drain polysilicon spacer thereby conpleting

f or TeRe ofPEred Y MUSHET brih ) charnel 2rd Bochawnel} adevieesiceR®R in t he
fabrication of said integrated circuit device. 11 2. The met hod accordi ng
to Ohen eNRheTRFEER Y step of forming said dielectric spacers conprises:
depositing an oxide | ayer overlying said sem conductor substrate and said

gate el ectrode;

and et ching back -said oxide |layer to |leave said dielectric

spacers only on sideyglég g§f§${ggaﬁ%gmg gg%rgggigg%?ggggﬁ %gggdaccording

to Caim1l wherein said Step

ng- sai conpri ses:

oXi di Zh 80358k IngEM GONGUCT 0L SHOSI LB £ 2B 5aLHA §oLECLTAYE 1O fOrm an

oxi de layer ovefrlying said sem conductor substrate and said gate el ectrode;
and ebe&hngndyayasai gl 0¥i §RokAYShdAOWELLYhBE Bai desepipeadigt or substrate
and a top surface of said gate electrode to | eave said dielectric spacers
only datail, because they are conventional. For example, shallow

trench isolation region 11 can be formed in the semiconductor

substrate, as shown.

A gate dielectric layer 14 is formed on the

surface of the semiconductor substrate, for example, using

thermal oxidation to form a silicon dioxide layer having a

thickness of between ébout 10 and 100 Angstroms. Next, a

polysilicon layer 16 is deposited over the gate dielectric

layer to a thickness of between about 1000 and 4000 Angstroms

by low pressure chemical vapor deposition (LPCVD), for

example.

Referring now to Fig. 2, the polysilicon layer

and gate dielectric layer are patterned to form a gate

electrode 16. Ions are implanted into the surface of the

substrate, using the gate electrode as a mask, to form

lightly doped regions 22. For example, the lightly doped

regions 22 may be formed by implanting ions into the



sidewal | s of said gate electrode. 4. The nmethod according to Claiml
wherein said second polysilicon |ayer is deposited by LPCVD to a thickness
of between about 500 and 4000 Angstrons. 5. The nethod according to Caim1l
wherc_.r. ;aid second polysilicon layer is in-situ doped. 6. The net hod
according ta2C aim1 wherein said second polysilicon |ayer is doped by ion
inplantation. 7. The nmethod accordigg to Caim1l wherein sued second

pol ysubsiratleaaytt drnsemesippait ConcentI@tKean aid ixdsepn ebod* A0 and 1022
atons/cnB8. 8. The nethod according to Claim1l wherein said step of

di f f dHy adepeetend om Berr NS y shhosmphospacerns i are swp basead conduct or
substrate to formsource and drzin regions is perfornmed by a rapid thernal
procédsile for MMGRd RAronr iPRg Jr MOBHERRERdng an el evated source/drain
structure in the fabrication of an integrated circuit device conprising:
formng a gate el ectrode over a gate dielectric on 5 a substrate,;
inplanting ions intq,said substrate.to, formlightly doped regions using
said gate electrodqug"a %a%kei?%é?%%f%%¥e¥br%§€% %?e %c?%f%gspacers'on

si devalsr Of> 52l d ab6s£LEE 6048 10 6POELALBYaRaPRLYSELEEON | ayer
overlyi'ng said substrate, said gate el ectrode, and said dielectric spacers

wher e Te st @Oty sa | tE08khayer of Sh8eAveh yaBoRed25 eafifdi pgoback said
polysilicon |layer to | eave
Angstroms, as shown in Fig. 3. The oxide layer could be
tﬁermally grown, but deposited oxide is preferred because of

better uniformity.

The oxide layer 24 is anisotropically etched
back to leave oxide spacers 26 on the sidewalls of the gate
16. The oxide is removed on top of the gate electrode and on

top of the lightly doped regions 22, as shown in Fig. 4.

A second polysilicon layer 30 is blanket
deposited over the gate electrode and the substrate, as shown
in Fig. 5. The polysilicon layer is deposited, fcr example,
by LPCVD to a thickness of between about 500 ard 4000
Angstroms. The polysilicon layer is heavily doped with an N+
dopant (or with a P+ dopant for the PMOS case) in the
concentration of between about 10%*° and 102* atoms/cm®. The
polysilicon layer may be doped in-situ to save process steps

or may be doped by ion implantation after deposition.



13 polysilicon spacers on said dielectric spacers wherein 15 said

pol ysilicon spacers form el evated source/drain regions; diffusing dopant
fromsaid el evated source/drain regions into said substrate to form source
and drain extension regions underlying said el evated source/drain 20
regions; and renoving said polysilicon spacer on an end of said gate

el ectrode to separate said el evated Bsource/drain regions into_an el evated
source region and arRei GRS réf?‘él‘FPr%’g‘-ifon t hehemRP %?r‘olr:é‘t:‘i"hgl'?%?ﬁati on of

A MOSFET. 25 h d d
fab?: tﬁ%ﬁPQﬁs%%ﬁ%giﬂg%ggaﬁ% %$€U%§S£ %gégﬂg{ruciﬁégﬁgg accordlng to
d 9 wh t |
deﬁhgﬂt?%%fe%ﬁ 5,3 d‘i‘%y% svat F5| ﬁgsfi‘f-dgg 'ﬁf%g 6588 "888ot r ate’ and sai d
b d dielectri
S TSEI 068 £ 208 PASNAM %%‘f‘f Bhdle Ol Cfne SRl ag OsbgRY OBk Y O o o e

to C]fﬂénﬁb?@@f?i@oﬁaéﬂaééﬁg 8 &91ﬂ1fgraatﬁedéﬁéeskéacséeeesr§naonpr'Ses
oxi di zing sald sem conduct or substrate and said

drain regions.

After formation of the polysilicon spacers,
a‘thermal cycle is used to drive in the dopant to form
source/drain extensions 34 within the substrate underlying
the elevated source/drain structures 32, as illustrated in
Fig. 7A. For example, the thermal cycle could be a rapid

thermal process (RTP) at 800 to 1100 °C for 10 to 50 seconds.

This completes the formation of the MOSFET
with elevated source/drain structure. The outdiffused
junction is very shallow, thus avoiding short channel
effects. At the same time, the elevated polysilicon
source/drain 32 does not present problems when forming
salicide. The elévated source and drain can be salicided
without junction leakage issues. Salicide layer 36 is
illustrated overlying the N- regions 22, elevated
source/drain 32, and gate electrode 16 in Fig. 7B. The
salicide layer 36 is not shown in subsequent figures, but it

is to be understood that it may be present.



14 gate el ectrode to forman oxide | ayer overlying said sem conductor
substrate and said gate el ectrode; and etching away said oxide |ayer
overlying said sem conductor substrate and a top surface of said gate

el ectrode to |l eave said dielectric spacers only on sidewalls of said gate
el ectrode. 12. The nethod according to Caim9 wherein said second -
polysilicon layer is in-situ doped. 813. The nethod according to Claim9
wher ei n said second P yR. |icbistzakes iz Yapediey obnthepiakeatbon. 14. The
met hod according.to Claim9 wherein said second polysilicon |ayer has a
doparfnd dhesratred | st Bt ade CAbRE L 032 andhAn (399 Bt bema nBasking The

nmet hod according to aim9 wherein said step. of diffusing dopant fromsaid

pol yRIGTHIF shadEr LT FATY sBFP oF YBAT R oRR POt YShbkEr Rt P2 6°F of t 3burce and
dr ai i i f b) id th I . 16. A.nethod of
o TP USSR S0 U 2 LBl oL galpr OES o AP AL ©
fabrigayl of of1a0:L0bedr 8l ey ChLah! bedeibCoaLoMRhLSLBEL co hRLTRNT @ gale
el ectrode over a gate dielectric on a substrate; 1nplanting 1ons into

sai d soipedced CatOef OFMe | pEIN L V1 depRAspgEEPNSL UEhATJefial §rJ8hE gheetrode as a
mask; thereafter depositing a dielectric |ayer overlying said sem conduct or
substiétirasndesai degatedel ectrode; 10 etching back said dielectric layer to
| eave dielectric spacers only on sidewalls of said gate

The integrated circuit device is completed as
is conventicnal in the art. For example, as illustrated in
Fig. 10, insulating layer 50 is deposited over the surface of
the substrate. Contact openings are made through the
insulating layer to the underlying semiconductor devices,
such as to the gate and the elevated source/drain. A metal
layer 52 is deposited and patterned to form electrical
connections between the elements of the integrated circuit.

A passivation layer 54 completes the fabrication of the

integrated circuit.

The'process of thg_;nvention provides a
sub-quarter-micron MOSFET device with an elevated
source/drain structure having reduced short channel effects.
THe use 0of the polysilcion spacers 32 as an elevated
source/drain reduces éhort channel effects without junction

leakage problems presented by shallow source/drain junctions.



el ectrode; depositing ~ polysilicon | ayer overlying said substrate, said
gate electrode, and said dielectric 15 spacers wherein said polysilicon

| ayer is heavily doped; etching back said polysilicon |ayer to | eave

pol ysilicon spacers on said dielectric spaceYs wherein said polysilicon
spacers form el evated sour.ce/drain regions; 20 diffusing dopant from said
el evated source/drain regions into said substrate to formsource and drain
ext ensi on regi ons untidtl§i ke shnyertion: BassberRePAF AL RULBELSNs: and
removi ng said_polysilicon spacer _on an ~;d of said_25 te electrode to
separ VR 4274 P RGAF Bed ol TB/ BREpRenEli bAsthAt BraheEFEFat ed source region

d I ted drai i th I i ti f i.d MOSFET
and o syated, SLaL0 L0 o0 Lo <Ry SOl llag Lor RLLon ol s VOSFET
i ntegrated cLEguLf deyie ou&7ch§H§eHEEF°? @ﬁcgﬁg'ggt%glglﬁhglég wher ei n
sai d second polysiTicon layer I's Pn-situ 8ope . 18. e nethod according to

G ai ifeWeEBbUtSabHasec¢ABd rRBIY shki PR rlidyahd ScepREd£D¥nEON
i npl antation. 19. The nmethod according to Claim 16 wherein said second
pol ysihireanibayer has a dopant concentration of between

What is claimed is:



about 102 and 102Z atons/cn8. 20. The nethod according to Caim 16 wherein
said step of diffusing dopant fromsaid polysilicon spacers into said
seni conduct or substrate to formsource and drain regions is perfornmed by a
rapid thermal process. .AY. A~ .AL .AY .AYH& . AF[s . AY& . AFH9

A& . A9. A A[.AI9E . AI9 . A&
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spacers wherein sald polysilicon layer is heavily doped;
etching back said polysilicon layer to leave
polysilicon spacers on said dielectric spacers;

15 diffusing dopant from said polysilicon spacers into
said substrate to form source and drain extension
regions underlying said polysilicon spacers; and

removing said polysilicon spacer on an erd of said
gate electrode to separate said polysilicon spacers into

20 a source polysilicon spacer and a drain polysilicon
spacer thereby ccmpleting formation of said MOSFET

having an elevated source/drain structure in the

fabrication of said integrated circuit device.
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2. The method according to Claim 1 wherein said step of

forming said dielectric spacnrs comprises:
depositiné an oxide layer overlying said

semiconductor substrate and said gate electrode; and
etching back said oxide layer to leave said

dielectric spacers only on sidewalls of said gate

electrode.

3. The method according to Claim 1 wherein said step of
forming said dielectric spacers comprises:
oxidizing said semiconductor substrate and said
gate electrode to form an oxide layer overlying said
semiconductor substrate and said gate electrode; and
etching away said oxide layer overlying said
semiconductor substrate and a top surface of said gate

electrode to leave said dielectric spacers only on

sidewalls of said gate electrode.

4. The method according to Claim 1 wherein said second
polysilicon layer is deposited by LPCVD to a thickness

of between about 500 and 4000 Angstroms.

5. The method according to Claim 1 wherc.n said second

polysilicon layer is in-situ doped.
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polysilicon layer is doped by ion implantation.

7. The method according to Claim 1 wherein scid second

polysilicon layer has a dopant concentration of between

about 102° and 1022 atoms/cm3.

8. The method acbording to Claim 1 wherein said step of
diffusing dopant from said polysilicon spacers into said
semiconductor substrate to form source and drain regions

is performed by a rapid thermal process.

9. A method of forming a MOSFET ha%ing an elevated
source/drain structure in the fabrication of an
integrated circuit device comprising:
forming a gate electrode over a gate dielectric on
5 a substrate;
implanting ions into said substrate to form lightly
doped regions using said gate electrode as a mask;

thereafter forming die;ggtric spacers’ on sidewalls

of said gate electrode;

10 depositing a polysilicon layer overlying said
substrate, said gate electrode, and said dielectric
spacers wherein said polysilicon layer is heavily doped;

etching back said polysilicon layer to leave
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15 said polysilicon spacers form elevated source/draln
regions;

diffusing dopant from said elevated source/drain
regions into said substrate to form source and drain
extension regions underlying said elevated source/drain
20 regions; and
removing said polysilicon spacer on an end of said
gate electrode to separate said elevated source/drain
regions into an elevated source region and an elevated
drain region thereby completing formation of ~aid MOSFET
25 having an elevated source/drain structure in :he

fabrication of said integrated circuit device.

10. The method according to Claim 9 wherein said step of
forming said dielectric spacers comprises:
depositing an oxide layer overlying said
semiconductor substrate and said gate electrode; and
etching back said oxide layer to leave g£3id

dielectric spacers only on sidewalls of said gate

electrode.

11. The method according to Claim 9 wherein said step of

forming said dielectric spacers comprises:

oxidizing said semiconductor substrate and said
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semiconductor substrate and a top surface of said gate
electrode to leave said dielectric spacers only on

sidewalls of said gate electrode.

12. The method according to Claim 9 wherein said second

polysilicon layer is in-situ doped.

13. The method according to Claim 9 wherein said second

polysilicon layer is doped by ion implantation.

14. The method according to Claim 9 wherein said second

polysilicon layer has a dopant concentration of between

about 102° and 1022 atoms/cm3.

15. The method according to Claim 9 wherein said step of
diffusing dopant from said polysilicon spacers into said
semiconductor substrate to‘ﬁqrm source and drain regions

is performed by a rapid thermal process.

16. A method of forming a MOSFET having an elevated
source/drain structure in the fabrication of an

integrated circuit device comprising:
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doped regions using said gate electrode as a mask;

thereafter depositing a dielectric layer overlying
said semiconductor substrate and said gate electrode;

etching back said dielectric layer to leave
dielectric spacers only on sidewalls of said gate
electrode;

depositing a polysilicon layer overlying said
substrate, said gate electrode, and said dielectric
spacers wherein said polysilicon layer is heavily doped;

etching back said polysilicon layer to leave
polysilicon spacers on said dielectric space~s wherein

b=

sald polysilicon spacers fbrm elevated source/drain
regions;

diffusing dopant from said elevated source/drain
regions into said substrate to form source and drain

extension regions underlying said elevated source/drain

regions; and

removing said polysilicon spacer on an cad of said
gate electrode to separate said elevated sour:z2/drain
regions into an elevated source region and an elevated
drain region thereby completing formation of said MOSFET

having an elevated source/drain structure in the
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17. The method accor ing to Claim 16 erein saild second

polysilicon layer is in-situ doped.

18. The method according to Claim 16 wherein said second

polysilicon layer is doped by ion implantation.

19. The method according to Claim 16 wherein said second

polysilicon layer has a dopant concentration of between

about 10%° and 1022 atoms/cm3.

20. The method according to Claim 16 wherein said step
of diffusing dopant from said polysilicon spacers into
sald semiconductor substrate to form source and drain

regions is performed by a rapid thermal process.



