WD 2009/ 025706PCT/ US2008/ 008801 MOS STRUCTURES THAT EXHI BI T LOVER
CONTACT RESI STANCE AND METHODS FOR FABRI CATI NG THE SAME 5FI ELD OF THE
| NVENTI ON [ 0001] The present invention generally relates to MOS

st ruct ur eswangdenesheds for fabricati ng MOS struct ures,r@ENd:2eBHEBS01
particularly relates to MOS structures that exhibit |ower contact
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interconnected field effect transistors (FETs), also called netal
oxi de sem conductor field effect transistors (MOSFETs or MOS
transistors). An MOS transistor 15 includes a gate el ectrode as a
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current throug anne sem conduct or substrate between the
sour ce anhavea camntact resiptamns amirdethedsdart fabridabngyack M e ettucones. 20 [ 0003]
The MOS transistor is accessed via a conductive contact typically
formed on the source/drain regions between the gate el ectrodes of two
MOS twansi stors. The conductive contact is usually formed by
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devi ces issmBonquRler pebsirate And Betyperchichacyres cbBet. reetntink valiign appict he
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decrease, the wdth of the contact decreases.” As the width of the
cont act delstregdeiveen e sparst andadrain regions hed banatth ghe gaacdertiode.ncr easi ngl y
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drive curren evl ce decreases, us adverse ectl ng
devi ce peotros/dmimcegions between the gate electrodes of two MOS transistors. The conductive

contact is usually formed by depositing an insulating layer over the source/drain regions
and etching a contact opening in the insulating layer. A thin barrier layer, typically of
titanium nitride and/or other metals and alloys, is deposited in the contact opening and the
25  opening then is filled by a chemical vapor deposited layer of tungsten.
[0004] There is a continuing trend to iricorporate more and more circuitry on a single IC
chip. To incorporate the increasing amount of circuitry, the size of each individual device
in the circuit and the size and spacing between device elements must decrease. However,
one of the limiting factors in the continued shrinking of integrated semiconductor devices is
30  the resistance of contacts to doped regions such as the source and drain regions of an MOS
transistor. As device sizes decrease, the width of the contact decreases. As the width of the
contact decreases, the resistance of the contact becomes increasingly larger. In turn, as the
resistance of the contact increases, the drive current of the device decreases, thus adversely

affecting device performance.



WD 2009/ 025706PCT/ US2008/ 008801 [ 0005] Accordingly, it is desirable

to provide MOS structures that exhibit |ower contact resistance. In

addition, it is desirable to provide nethods for fabricating MOS
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netal silicide layer is formed on the contact fins. A contact to at
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embodiment of the invention is provided. The method comprises the steps of providing a

semiconductor substrate and fabricating a gate stack on the semiconductor substrate. Using
20  the gate stack as mask, impurity dopants are implanted into a semiconductor material
disposed proximate to the gate stack. The semiconductor material has a first surface. A
trench is etched into the semiconductor material such that the semiconductor material has a
trench surface within the trench. A metal silicide layer is formed on the first surface of the
semiconductor material and on the trench surface. A contact to at least a portion of the
25  metal silicide layer on the first surface and at least a portion of the metal silicide layer on
the trench surface is fabricated.
[0008] An MOS structure in accordance with an exemplary embodiment of the present
invention is provided. The MOS structure comprises a semiconductor substrate, a gate
stack formed on the semiconductor substrate, and an impurity-doped region disposed within
30  the semiconductor substrate and self-aligned with the gate stack. Two adjacent comact fins
are disposed on the impurity-doped region and a metal silicide layer overlies the two
adjacent contact fins. A conductive contact extends to at least a portion of the metal silicide

layer on at least one sidewall of at least one of the two adjacent contact fins. The



[ 0008] An MOS structure in accordance with an exenpl ary enbodi nent of
the present invention is provided. The MOS structure conprises a

sem conduct or substrate, a gate stack forned on the sem conduct or
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BRIEF DESCRIPTION OF THE DRAWINGS
15 [0010] The present invention will hereinafter be described in conjuaction with the
following drawing figures, wherein like numerals denote like elements, and wherein:
(0011} FIGS. 1-20 illustrate, in cross section, a method for fabricating an MOS structure
in accordance with an exemplary embodiment of the present invention;
[0012] FIGS. 21-25 illustrate, in cross section, a method for fabricating an MOS
20  structure in accordance with another exemplary embodiment of the present invention;
[0013] FIG. 26 illustrates, in cross section, a method for fabricating an MOS structure in
accordance with a further exemplary embodiment of the present invention;
{0014] FIG. 27 illustrates, in cross section, a method for fabricating an MOS structure in
accordance with another exemplary embodiment of the present invention; and
25 [0015] FIG. 28 is a cross-sectional view of a conventional MOS structure having two

MOS transistors and a conductive contact in electrical commuunication therewith.

DETAILED DESCRIPTION OF THE INVENTION
30 [0016] The following detailed description of the invention is merely exemplary in nature
and is not intended to limit the invention or the application and uses of the invention.
Furthermore, there is no intention to be bound by any theory presented in the preceding

background of the invention or the following detailed description of the invention.



BRI EF DESCRI PTI ON OF THE DRAW NGS 15[ 0010] The present invention wl|
herei nafter be described in conjunction with the foll ow ng draw ng
figures, wherein |ike nunerals denote |ike el enents, and wherein:
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NVOS t r affsiiay &9% canphe |impeiditi SopRdiuior srameled B trpamplantationyand: aibsepugRtt h

Onl Y20  thermal annealing of dopant ions such as boror or arsenic.

{0019] MOS transistors 102 and 104 each include a gate insulator 110 formed at a surface
112 of the semiconductor substrate 106. A gate electrode 114 overlies the gate insulator
110. The gate electrode 114 may be formed of polycrystalline silicon or other conductive
material such as metal. Source and drain extensions 116 and deeper source and drain
25 regions 118 are disposed within silicon substrate 106 and are separated by a channel region
120 disposed below the gates electrode 114 within the silicon substrate 106.
[0020] MOS structure 100 also comprises a conductive contact 122 that is formed within
a dielectric layer 124 that overlies MOS transistors 102 and 104. The conductive contact
122 is disposed on and is in electrical communication with a metal silicide layer 126 that is
30 disposed, at least partially, on a feature that increases the interface between the metal
silicide layer 126 and the contact 122. In the present embodiment, the feature comprises
two adjacent stand-alone contact fins 186, Contact fins 186 are disposed on surface 112 of
substrate 106 and extend or protrude from surface 112 by a height indicated by double-

headed arrow 136. FIG, 28 is a cross-sectional view of a conventional MOS structure with
4




10 two MOS .transistors, it will be appreciated that sem conduct or
devi ce 100 may have any nunber of NMOS transistors and/or PMOS
transistors. Those of skill in the art will appreciate that device
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i n devi ceegi®isfafd FAGEEwell regions for the fabrication of P-channel (PMOS) transistors and N-
30  channel (NMOS) transistors, respectively.

[0023] In the conventional processing, the layer 140 of gate insulating material can be a

layer of thermally grown silicon dioxide or, alternatively (as illustrated), a deposited

insulator such as a silicon oxide, silicon nitride, or the like. Deposited insulators can be

deposited, for example, by chemical vapor deposition (CVD), low pressure chemical vapor
5



[0021] FIGS. 1 - 16 illustrate, in cross section, a method for

form ng an MOS structure, such as MOS structure 100 of FIG 16, in
accordance with an exenpl ary enbodi nent of the 15 invention. Various
steps in theo mwuiact ure of MOS conponents are wel | krramrusameoase i n
the interest of brevity, many conventional steps will only be
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teiectric material layer may comprise, for example, silicon dioxide. The dielectric
material layer 152 is anisotropically etched, as described above, to form second spacers
30 154, often referred to as offset spacers, adjacent to the reoxidation sidewall spacers 148, as
illustrated in FIG. 4. Oxidized portion 138 of substrate 106 also may be removed at this
time. The offset spacers have a thickness of, for example, about 10 to about 20 nm. The

reoxidation spacers 148 and the offset spacers 154 are used along with the gate stacks 146

as an ion implantation mask for formation of source and drain extensions 116. By using the
6



15[ 0025] The hard mask |ayer 144 is photolithographically patterned
and the underlying gate electrode material |ayer 142 and the gate
insulating material |ayer 140 are etched to formgate stacks 146,
each havi ngoasgatsod nsul ator 110 and a gat e el ectr ode PETAIS@B 068801
illustrated in FIG 2. The polycrystalline silicon can be etched in

t he desi patd speltst idbranbb yhe §pacere>l¢8rmidels4rzeamtibxv anplamnat&inCihekg tHeRbimce Wsd ng
a O or HBr/02 chem st [y land har d maf(2 %ntﬂ ZOE%at |nsul ati ggaé
mat er i al SE4HFAEESIEICHE ?Wc‘é%’&ﬁﬁrcegatwc i #9; the spaggi=3 Theyopreend

chenmi st r gxted3aoX iagkafonasd sych@paiphatsn@aﬁ@nmy%@r Rlidodr fiBetrad 06 in known
sidewal I s 150 of gate stacks 146 subj ecting the ate el ectrodes

114 to hPYRREreiohEFARRlE-PY, W“aﬁlpb‘kfaﬂi"tP?\@OP&%PBMIHUW d ryo3r st 13m an

si dewal | ssR@mBASthditfal RANRIiAg.t IHof kRa$shadhel M5 SXANRIrGhe ABQESE add Uit
nm During formation of the reoxidation spacers 148, an exposed

portion ®agsims d|mae prfeatlyfomsed by mplantingaesenieions although phasghorus ions
oxi di zed o I9RREbe Al Fdr Rep-LRLABINIOR 1Rfisitbe ueQticdahk Qipal§ legen@bds are

spacers 148, a bl anket |ayer 152 of di el ectric material Is deposited
over | yi ngfemllsfoﬁa&w!@lpimﬂgégmnw'ast rated i n FIG 3. The dielectric
mat eri al rdeayer rEBy ;lng%”ﬁfd S8, » tRIkE&XANR! 58 5 L }e?e%g gh'lgge'rQFSu BN, fo

dielectric naterla | ayer 2|s ani sot r opi cal esérlf)ed
abovdl t exdngiensdieoo ndri@palcehsommﬁﬂde msf d@nsueéfoercﬂyidg MO8 sstroétfueet00.

spacers, a acer
P uet r afRETIGCT3b o ety ERELE T LBl Bl ST b op Bmete v
be renov&dE ating, fbsetampde, aTﬁHFQfoSebr Smaﬂnmtrhamefoantddﬁulonﬂsq)am‘rs 16@)r

exanple, 0 to . about 20 h (0)%¢ do ers 148 d the
of obt *spanBradesh GrB8 el St TS P, "Rt i anil BRrs
i npl ant atlivewatstasikh feokidhwoneddwall spicesayR Ccﬁ?fsazmﬂa&mlﬂ exd siiicnaBsphddds
By u 'ng Qge VWO 20091025706PCT/ US20 81008801 at e tacks 146 and the
spac s 1 SRPEEIEH R B HHCEN 10 PONNAYRSRY PPRECY PPRETSANED 8% n
extenS| 0B&mgkEios Hat is AhitHedr muéslfr]ga aa:ugagﬂmaﬁap&&iea@ﬁi Ithe spacers. The
source a aji n_exten |ons are for appropriately inpurit

dopi ng sfq%fl@o nREEHEE 1Y éGflbsa Pﬁ%aﬁwr}ﬁ@?ﬂal flgyer é%rfaﬁf@pa%bya P%@ﬁon

i npl ant aliioRide Qafyexdgﬂﬁfi&sn'e@ﬂ%ri)hﬁ MBS B8 GreDV0 AMHOWR1cERR mARGhI Payer 164
subsequent thermal annealin or an N-channel MOS transistor the

sour ce affdieprsisdioaghiehcsvefs 9013;68@1@ apPw 26t s Arlava ob phetprssistnkop iy
arsephC Lksd afd RO Q)hHr%BpgétE‘sstchsn%@% SRS RS CHS oF Wielébtric

P-channel” MOS transi stor, the source and drai n extensions are

pr ef er abmptefigripyey l%th@hﬁldawmeﬂgmmrf@q@ HETD. S semmzm]:toaaﬂ@mtﬁ g6 aed HAG,
5, a bl apksfe|sayes ari'cfsgr af ex%n@foﬁg § {4, CTERLShde o?d“bl(ﬁhl Sof dﬁélEaﬁQ material

exanple, silicon nitri de or 'silicon oxyn|tr|
over |l yi n@ywtﬁﬁhenummeti@@h aflvg efchingr fod B@umple, diivéﬂféem mGHFmCEJ icaBFd s

subsequ egﬁe%_‘%g[b %&d}fg Qhﬁﬁg% 26th$ng% ndcuger{ %E 9 05 dasFﬂiEst ddg: FI&OE%

exanpl e em st ry, or m-a a spacers
160 &} spbberhorndisatann cof fesetmospldyawsvehbdnal msthbdld. ustrated in FIG 6.

Al t hough t ack re illustrated th reoxjdati nS|de | J
spacer o WABI® Fieliphod Baflfsch’ MGG oR HOGRRTBPuRGERF e
will be ﬂpq:memwattled whiatheggiitaxiak groweh df4bsilidmn lh@ta’ial‘bﬁ thelBgised filicon
spacers Wi 0Si ge S suita YGI deS| red ciccuit
2ol 1 cat Vst S TR rbisoc. Ko rmue 2pigial el Sé Pro" G magpwn bF the
dielectr teﬁudmtx of ¢iRhe (SIMOor UQAlord¥iI@dqBADLY) i (B bicChbe 6f BRI, dEhd ¥Rhice 1 S
depo%t dc])verl ing MOS structure 100. The dielectric material |ayer
164 hlorine sdurce promotes the selective nature of the growth, that is, the growth of the
epitaxial silicon preferentially on the exposed silicon surface 112 as opposed to on the
silicon dioxide 164. The epitaxial silicon layer 170 may comprise relatively pure silicon
materials or may comprise silicon admixed with other elements such as germanium, carbon,

and the like. The epitaxial silicon layer 170 can be grown to any thickness desired for a
7



is deposited to a thickness of, for exanple, about 20 to 50 nm A

| ayer of photoresist 166 is 20 applied and patterned to nmask gate
stacks 146 and expose a portion 168 of dielectric material |ayer 164
that is di syomesnenesurface 112 of semi conductor substrares:&86osand
that overlies source and drain extensions 116. The exposed portion
168 of digthreki d&idtalesiEh al appli¢&ion] G4 ah BRdplsryreaibowiakns U epasxiliysilicon
etching, for exanple, by RIE in a CHF3, CF4, or SF6 chem stry to
expose sUpeRL® ‘iﬁ?“ﬁ?toégﬁflﬁﬁﬁdﬂ&edﬁn%cﬁéP?‘atlg nGe A Y pMystrated in
FIG 8. Ztﬁos“n'hz\e RIS @FISt 16,78 BnE alknlpur§ SABYBMRY aft® Meipith QN rowth of
met hods. [0029] The method continues, in accordance with an exenplary
embodi nerilicon 1ayse L9 cthe mate) sidcknt#nthe epridation sagsvallxipagersylHRuthe offset
silican 'sﬁ%‘éfs l%zfoamlénlﬂﬁslﬁ&w%@ a%ki'dx&@d?n@ H{afe"f‘ﬁiela}érzlﬁziaa?e h&éd%%tefnafoﬁd
in FIG 9. The epitaxial silicon layer 170 can

reduct i onm@hnt@ilq)ran@sl( Safain spuredi idl deinsiceigne 1@&111123)1?@) sutrstr@uqel% thus
presence ene t ri.pe

L L R T
silicon ppgbgm@dymapﬂryy dapitf eiliexnpobsicits 106 mdmowrrﬁfamer, foi 2x@splepgposed
L o B e8Pt O o b 85 16, Bl SR Bt AT
conpri se T lve? are %Sy 1 Eoh et eFrar s or may CONPr S8 S Eone
adm xie&d Viot bn Ntdimnneelvmmmmc theasurge mnhdmmncgnoag btma:e arweriﬂﬂga fdriried.
The epitaxi.al, si.licon. Ia r 0,C town t ny thic esi red
for o B IDBER O GRIsCR e SBBBT it Fetli aPo eyt THEa yitagpel
appl i cat iMOS thasigtor, abe Biréd yndedindiegng 118 hee @mfaraxy abmted | byCiomplaming r
170 is grovvn to thl %ness ioril t he ra%S of about grbnmto out 50
nm [003 FORIPRS ¢ ’r‘f@l’gt ripqtign of ghe jqyres fRd deaipngraiens dRpTRiPRRhticoRs ryy
the epit axpalso @riephdiy abpei Hyii rhn{aameafdo Qnt iblSl6gat e stacks 146, the
reoxi dation sidewal |l spacers the of fset 5 spacers 154,

addi t§ondf0 3§baé‘e‘?"§‘ begndersiped @F"el‘”@ﬂ? the @bepsr desgribed mefhod is ustepted witholre o5

an ion i nplROhRf & TRBKoAO! 6 MSRHREELANT HbRn bR C}%ﬁallsl@cdnﬂa er
silicon substrate 106, thus formng MOS transistors 1 104 he

sour ce arld0 @ndith tesgioyres and drain Fogians 4y 8 Rpwe dpmcdtabiey srowueh thy eaigifizhg
silicon %HQ@E [a ?érei'léo&ﬂ'l {hei@QQ}’l\@oMﬂ FHe reélgﬁs %%ﬁbﬁledgﬁeﬂ 8 srowth of the

i mpl antation of dopant ions, illustrated by arrows 162 and
subsequergpitaxied ﬁlvhiﬂq’ﬂ layaicach Wgwhq{}hﬂé fis iawffxm@rﬁlafriﬁ‘élthqm lturism gis gluserated he
sour a i

o seralo. TR 1120 Hb A dehle AR aRieELEBEY ool B oE e ARHAIY e the
P- channelforinagon ofahs re@wanortimv@ﬁupwrsaiﬂa a@l ihiswmated @i [Gs2, Jallﬁarésﬂelayer of
ggﬁ:i greaglﬁ%sle &ginrﬁﬂe 2 (non?ljl ng siidh alg?%_)% Imprfé sningrli Idiogld]:qu ?%Sl?ﬁ% OQ/erlgmg

i mpuri ty Mopedudyrei lﬁpl aAt (atotcmemaof(neoiosrhawh) nsofusm%&nd w@ﬁﬂlc}vetlwum thb
be under st eaoved net h s Il str

o th ¢ ne G e o ol aRBRER THIRR! bIFhT s REe BurerdRy B
of ts epd f@mmi ditposdble qxaaerllageerwam}amd tcvxmta hedidation ide®alb Bghcels a4 and

regions 118 beln for after h. o epi taxi.al .silicon er
8 ot Abresutune TR SeRi® el sk 1 =t Qe BBy 121 s Aprs e

growt h Ofspichﬂaﬁiﬂllgﬂhésad thitkhds€ €Hat {saUBstantiSE Squabtothiesunt Hthethiidknass of an
sufficiently low thermal budget, as.illustrated 20 in FIGS. 17-20.

I'n accor @FFEePaet HoAmnd aanitiacey addifionplindeerood ndhe yeqted semicapdugior

the formagisameQbe URA if @t@ﬁ@ddﬁir'eQﬂn}iﬁb A8VRIE inSPABROS add*El @h%mhétdytta tf&a{ gd
in FIG 2, a blanket |ayer of dielectric material (not shown) such

as, PBr &ragiplR thepin; d@ﬁnapwniw empodignsak itheensh dins g idpih out 30 to
struct ur gy Q9 oA Photoresi st (not shown) is formed and patterned

overlying the dielectric material |ayer and the dielectric materi al
| ayer thgﬁmﬁh Afichisamation efekeirenshd Yabosibicon 1281194 fivenirxiridpgrowb| veithin

spacer | 3%t 153 s 3ilAGERN In #165. 18 CTE EPih AR JiIRBn TydE Y dan BPBESSusihgBrof N

example, the process described above for the growth of epitaxial silicon layer 170. The
8



30 trench 192 therein. In one exenplary enbodinent, the trench has a

depth of about 30 to about 50 nm [0032] After formation of the

trench 192, a silicon layer 194 is epitaxially grown within trench

192, as il{veosheoakedsi n FIG 18. The epitaxial silicon HeayseoodSeksman

be grown using, for exanple, the process described above for the

gr Om h ofpieRidl aiicad lagéd 199GHa fj @ifrisd relativaiyurd Micon materials or may comprise

2009/ 025786PCT/ US2008/ 008801 epitaxial silicon |ayer 194 -a%/ conpri se

rel ati velsijicpppdmised with ﬁmﬁh%lém?ra‘f ICH A BB Frrgen 2nd thedike danexaaple,

Wi th ot hes ingh&R Ik Ss $H6 heASmABHIRM: QﬁBstrEt@ﬁ@@ NTheddplatifQitldok Gayef 99“4 can

exanple, to introduce stress into the sem conductor substrate

The epi t #%ig0Wnsiq peoickagssr desiver foarn pastigras\device derign toRiagRlisatien. délsrara ed

for aspar, an NEARkar &, £

enbodlﬁnentérﬁéi%rg eg%lg%ﬁg%%?l%sé@g}gg#l ayer)%{ﬂggfpgazfllnﬂwn"ger g?g(\)/vﬁ QHJe o

t hi cknessxmglefabputeééhmteut dbom DBpeseblalspaser kFenitR0 @rrsapewtﬂueh gphrer

Iayer r . t g o 3,
- Gchibey BRRERE R E Dy €8, 0 ory enIATRE By g R SRl ol

ex pos | n g dfiete tHF) asposiing pub®hs 6t ebd 6 laaemefmmwoﬂ:dGFi%off% ;:paeérfs $ 684 then

spacers 154 . then can.be.forned as.described . .a

of et syl Boied 3 uiGrined BRth ROR DERARR L PN Gaadiha e, LR

spacaons Lpatedrias l&ﬁe(ﬂleadmfﬁd&gsphbérh 15haregate abha okt the gatastaaks 14%nas an ion

inplantation mask f rrratlo of source and drain_extension 16

W T opP G w1 i SEEpad TpSH higResHA siicon

subst r at eaytP 604 BY s EApPsddRr@Rs ©f SitRGks 184.6Bancing R GRAGRKS 146 dndaihe
154 as an |on i mpl ant ati on, mask, the source and drain, extensions are

sel f ali éP?éarSvlf‘g And e gateiog iplestationimpthe thepqrise and 4 SEFIRS A dell

drain eXtaﬁ%tﬁ: HOMeh PRYgARE sthéks 4n@TAR dpdéis NOTHeNRuRE 06O BAS eﬂ@ﬁﬁbﬁsbﬁﬁy be
above, such as by ion inplantation of dopant ions 156. 33]

Ref erlfi ndotsd ppige theprogessesr dpaited t3bprs, GHchy %ebwur!eelaar@aow P‘ériwant ions
ext ensi or1§6116 addi tional spacers 160 can be fabricated as described
above to fill the gap created by the renoval of spacers 190. As will
be not ed [003k| Befering toaliKy. 206 4ltess fosmatiqnegfuihe esguich apfj dsaip Gxeenpions hkht

because. dhSAARFOhEx AB6 Shn bEYSEIHIDARCHAANDL0. R QY Ry RN e

silicon gaee ectrodes 114 e gate stac ‘the”
r eoxi dat irgnovsl dewgrckrs siS8ceps wid®e nowsl, dielestric bpercéﬁ*iswllsﬂl reguipgd in this

addi t,onal,, 3R RIS Bec &é&@ cﬁ£ 0sdbiE g L f'%?‘ﬁ' ) lugfljée'&t t Bk Coﬁ‘&.]xﬁa‘? sﬁi%rfgh

deep “source an in re I'ons in epitaxia

and in sigkdvabion guﬂas:iacab:ks 106, Thégste focks lrig hSaxidanei sitoral @@@rah@ﬁ

104. The Soy ce and in r |on icated esc

abov e, s latbeh gt ?CS[‘S ggf té%an%PaS?rS (E)bp%?ﬁ tllgetfi%fn 1?1% im (il[gbOn masgﬁg

under st o6gnt tep sbinee and Eicaal &rgd)nel ras rwidwid qﬁ&xmh smemdlayﬁgi Sdnmdah sdicoan
nmet h

be forned before o Eter vari.ous ot he of .t g..For.

exampi o, “WOUHSUTE b 1EE a8 S LSl oD artd<r BYFBrias Cigi fgions

for mad befmberabricanddhs absclib@l o ¢, audhads b§'I1t|Jr1 iGplank AR of d@iaﬁd@qaghmmll ey

be desi rabI et o i LLant dopa&n jons into the epitaxial SiJ i con ayer

after itUp rs(j? e source and drain extensions and regions also can be formed beforc
after various other steps of the method. For example, both the source and drain extensions
and regions can be formed before growth of the epitaxial silicon layer, although it may be
desirable to implant dopant ions into the epitaxial silicon layer after it is grown.

30 [0034] Regardless of when the source and drain regions and extensions are formed, the
method continues in accordance with an exemplary embodiment of the invention with the
deposition of a dielectric material layer 172, preferably a silicon dioxide layer overlying
MOS structure 100, as illustrated in FIG. 11. The dielectric material layer 172 is deposited

to a thickness of, for example, about 20 to about 50 nm. A layer of photoresist (not shown)
9



30 [0034] Regardl ess of when the source and drain regions and
extensions are formed, the nethod continues in accordance with an
exenpl ary embodi ment of the invention with the deposition of a

di el ectri cWRat@PEM | ayer 172, preferably a silicon dif6XURY/404
overlying MOS structure 100, as illustrated in FIG 11. The

di el ect r Scapritdetndapattpragd and wc’fiféﬁ@s:time%f ‘%l%}e‘é“? rpatgeiab dayeiot 72 thep is
exanpl ¢, (AROU w2 ol B ABAHL A afble/vY RfEHR (AEHPNERIRSES Lnchlifly 15 Rt
WO 2009/ 025706PCT U 2008/008801 s appli "pat'terned an

exposed pdat i7drongpitakia|sBicon ladernﬁpeaa 1ausuaa:¢en FiG 212 Héwe phetorasisbirericasuch

as by et ,

to form o (oibved 8 @R ol AbRePIatl b7 {ffeiedli ARGl BMAY
FIG 32. etiﬂh&g dtwtcmnam d;ffext:htefmmmat uanﬂzartﬁ@wddwsitﬁdmvammg)ms smetioeds .
Anot her er. 176 of diele VI n

char act el LT s fie, b B RoGhe s oIS e SHE Ml fomprie
over |l vyi nghMaSmslﬁe UTHeliglect@Omaiceinl ieyeanpé B depdmad i 4 thivknés¥ 4f, ifs ekamped
of silican o 176 may conprise silicon nitride. The

di el ect rﬁ’é’ ?‘Fﬁ%ﬂ’ oaalbo?'/‘af{? df™176 is deposited to a thickness of, for
exanpl e, [08Bsjut TOlaten 178 @Eb@ibtbctBO niirial @0AkeqUbgily ayidtropikallpttched, for
dielectric material i s subsequentl anlsotro ically etched, for 10

exampf e Wmf@m@%@m& &9t SRARISH B g chegpistggo E‘Wé‘rﬁpé‘f"fsyngt 0
form Spa&l@[ﬁo%edl:?l%utj{;:lﬂ&oﬁﬂdmﬁ%ﬂﬁt fkd ét@dks lZé ANfAuaRMtin 578G €15t ek sitd46,
as illustrated in FIG 13 he pillar 174 then is etched, |eaving
free-st ahHi thgn dpaclsds lepyine dipesinding sercesy 7% on pryayl silion lawr 170, as
i1 ustrapigelrddd il F6s. 154-Achlast @ﬁﬁno@oﬁ&?&de%w@ctrﬁ?‘l@%ﬁ% S’l's@hﬁginé biehed

| ayer 164 al so may be etched during etching of lar 174 5[ 0036]

Ref er r i nguring cohigg of gillagkMosed portions of epitaxial silicon |ayer 170
are ch Si 17 fa

di spgiedﬁ)g%&js u@%g?:lggﬁg&(})fliugé%sg&a ‘Z&l&l}%G ﬁ%ﬁﬁﬂ&{gn}c%& 76%?6 ctched
cont act ®§ingsspa@ss 1Tthaschn delemasicty Drmdbhs dﬂ&rde;pﬁsedsmohusfpmbld clf@ubm@w
gate sta i tax t

exanpl e, ﬁ% %@gcl gglgd‘l?%nm é%ac§ hhgs(irg])g vg}ﬁ %a%h S?im%a?&%gmsscﬁ{posed
not for rrmllwasl gaegpmcksbhfkﬁ dﬂnev,gltamaﬂ kiligénh lraﬁrelr?@m@clted fiet &antblk, bsmactm\e
and dralnr L ONsS . Ne eforrred ropriatel. MRYL I
Gopi ng- s ST LI RGD el Lo RBREP s e TS it o
t he 2@ur eérand t(d FHG.M0; egiranandld:@in :fegmﬁs 18thah 3an &k éord&ﬁex_i/ apfrdptiamlyet

| 180 of. t ed
<t nct ur 50 Copie Siph B PR geleBpa RSy o Pt K Bl S
exanpl e, ariaydrEiMegl@nsf arNTias 128 alko Siel docpb@IeAl alytﬂtet 13Rr 080 bf filcidZBormmg on

surface 25 112 of substrat 06, as n FIG The. .

si i ci de™Figh 'r’hdfzﬁb" H’E‘f %‘fer]@fﬁ’ﬁ Iﬁgi #%Ft“@xfgﬂpu@“ f{”m“ﬁg (f‘keézijlqayteﬁéﬁq Bm
rut heni Umaate@) fopat , BIRTH to%h@ﬁ%&ﬂ@ﬂ@% 1ath@2@ bh Fifd o8 QKivnngrfRwt al
can be deposi t ed, or exanp uttering to a_thickness of abhout

5- 502hm BifdolprBsEa g ﬂ’éd“‘aStffiWF‘dRrFé s 16f Tasoikcidnionring Apgsal can be, for

si | ici degfa@bd ballEtidel thdfunh smm@ﬁmmnmcmmaﬁl W miby@mee%edm Lilisied,
for exanple the silicide-forming nmetal that is deposited on 30

di el ect riogmingymetal ggube depesitehdpr example, BYiFUHEriRS© ardskeess pioabrieS-50 nm

silicideg r e i :
Hp02/ 1170 STU? SEMEL: Sty|ag‘§“ PULS g‘f’ grS#]YME&e Shﬁ#ﬂg‘s mh? 15 oot

| ayer, acmayfeWItbfexmm glbiean; fornmempleahe &@mdﬁéozdepmmetaédlabwe@dpwrwg oROS

tztr)gg 025 %lgﬁé‘or%@ggé’é%%@@gi& %ﬁﬁTm" formf liifs and may subsequently

accor danmerewiovdu bmweuantphguryaéfﬁﬂ@@izﬁ@nbr HNO:AEC] soleioti okf;er\ﬁomhng e
tt h f th | ect I 0 f
ont act Behr gt a8 Ere iy fieFelEnaferoast 1S iR aveupd mess °

and expasannxgto&tloneﬁmm}aanﬂcﬁn‘s|1@81 of the metal suicide |ayer 126 on
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5 106. The dielectric material |ayer may be planarized by a CWP
process before patterning. In one exenplary enbodi nent, at |east that
portion of the nmetal silicide |ayer 126 that is dlsposed on one
sidewal | 1¥22P5® fin 186 is exposed. In another ex&hpUgFYs/008801
enbodlnent of the invention, at |east that portion of the netal

si i ci del903Ykr The methog: cqninggss ﬂb%‘iﬂ’f@ﬁ%é}t‘th @) gesnlay epghpdippeng if rhe

cont act fdv@fﬁlo@@umih@m%ﬁﬂg a@@é&ﬂﬁk'o‘f%&@i@k%E Ma&idl $a)fcprlf@% !’d}m 40
contact opening 182 so that the source and drain regions can

appr opr i BN oRHiNEElSE syteading throushl digleqidc wetda! lapey il Zeand axpesies at least a
I ntegrat g&l-u%lsﬁﬁﬁh tmdifl sl s* mﬁ%&ﬁlﬁzé B8 L% Al 186 E&Pbﬁ sdrHRE 11 PBF sdb(s‘mﬁéi‘ -

exenpl ar odi ment e present Invention, conductive contact
i s fof meddyThendielgeosiaterighlapdr rpay e Marfaripesi b)baCbePmt@yé*rfm‘emm

for exanl Gy NphiPlmSHRN: o0fly hl HAOPSEBIGHA S ke bVt

shown), suc I'n cont openi ng
180, fol ﬂz@mdd iyyortdw:iednahdw of cm: firf 1% 1e expebsizl |menqnhaxgx¢mpjary$hmmjamem

such as arr a r event

o T uas off BF FERTR, Sreatl Al ol SRl B G flor 128 el B BirBi Sy

conducti Meevpﬂllugﬁti |0|ﬁtbmht d‘iﬁtm‘it Ehsed:aﬁ Isexpadedr mhddoayef:orit% 1ands fodmed in

enhance adhesi on. of %gctlve &l@g to the [Is of th contacé

Choalte SR bhhi i BONGE Shi aft dinReibl grooe apreRsially FoAEge

form conaa@ma\n@ l@OdSth@cCﬂevl&E inF@E igcsgiaiell Rircdi® 18 imdleaenOthet @d’&tré& u;m:ﬁiay
ore the barrier layer is fornmed, In an exe

be deposjted bef npl ary
enmbodi rreh’PCt&ﬁ‘“ t'Aén e %mrycﬁmbownaﬁlhoff%ap@w HiYeRiigy spnduative cpatact 122 is
suf fi ci effrin¥d bpihe @epRilioh B a BORNFAE barkddayes, sR@Sist fo? BREnIEITBNING shewh)he
contact fins 186 so that contact 122 is in phyS|caI contact with the

met al  si Mdcd i esgud b layer ggotsheyen), Bk apfon ¢rampleq igaiums wigin emtagt

| easis ongpeing tl@@ Fcﬁ’l'atv@@ fdl@ﬁeﬂd%ﬁlﬂﬂ%@%%ﬂﬁﬂ&glvé’ g6 §R6R), 186 LS for
greater than w d 3’ i's reater ﬁan Interface 132

FIG 28) e@exp@veé‘h 'Eleﬂhaareqr lqyz;zs anesed hapreysst 'é'lfféﬁotbf)f wogteadexafipride
bstr at C,
zgmsagg %e%?ﬁm%%%n & ABERdudive Aﬁﬁgggnst{): g?eggﬂé&gc me&hﬁhzhyé? 1% tan@%

In thrs regard, eIncrease in
t he i nt egrthanes ddbesiwresf t@omorahmtlﬂezﬂuawtmhmlln@mie mntacwmmxze I=r wilubd s

in a dec [ n

| ner ease R nf el el Tt M A g MRl Byl o ron oot
cr 0s&0 sectayemgf tantnﬂsmhouiy bc)delfoam teddre tig tarridviDes tsrfootaed: eInZﬁiO:thplary
accordan h.a ther dlne

vont  oaoctirhlh 3P SR RERTRAR X o TPt G, P\ GeRAGRS Torep gn e
met hod i ¢dntest 122 ie gositiodeldG8atide hGhé cortt:h:e flﬁS(lSﬂ’l:to thhtaiomatt Bi2sio i pliyskcah
feature that in t.he surf en t he
V0 2000/ BIRTORRERF SRIB oB ettt Tes at AcEeSer e SR B ar tERhone

r egih ons. of:tli\e mmrﬁ:&_twtso Alctdt8ingiowdatRate limegrfeﬁtai t![hg;g\gigdﬂli Dﬂjﬂﬁﬂfsl glgat'éxhg
met ustrate : s a trepc this regar
t he ﬁ‘gt h‘% q#— RﬁfF hﬁ %ﬁweﬂ' |Ca'§%<}ta!?%aﬂii ﬁhatwe%wﬂlor}f@ rtaeegl 125 p% er
dopi ng Osfubﬁﬂité aoe @onSklitic aRtall siielde 1405 12 a@lﬁla%rmhmhay&ﬁaceﬂas @és In
dlelectrlc material, such as 5silicon_oxide or, preferably, silicon

i 11 de, hisgeRRsh s deisabed abavg g inoesse i e lpracp dtweg contact 123 and the

metal silicide 126 resuits in a decrease in contact resistance, which in tum results in an
increase in device performance.

30 [0038] FIGS. 21-25 illustrate, in cross section, a method for fabricating an MOS structure
200 in accordance with another exemplary embodiment of the present invention. The
method illustrated in FIGS. 21-25 is similar to the method illustrated in FIGS. 1-16 to the

cxtent that it also forms a feature that increases the surface area of the interface between the
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illustrated in FIG 21. Dielectric material |ayer 202 can be
deposited to a thickness of, for exanple, about 15 to about 50 nm
Layer 202 is anlsotroplcally et ched, as described above, to fo

di sposabl ewsf)p%fg%'P§7"Q04 about gate stacks 146, as ill usl:fq'l‘é‘fsé%?sm??mﬁl G
22. [004\7%}’ Referring to g\ taX|aI S|I|cg‘gla yer 170 is

et ched, WPHAAPYES, HF%ﬂng it iskipgt 28Rkt dxtias JOHEVE: tha bealis (argd as

an et ch @askg tht tefhol MuBtrit€BHANGEOPL-24 R aQRAKctexeENPl ary enbodi ment  of
t he present I nvention, trench 206 term nates within epitaxial silicon

| ayer 1760039 sintusypsard shecmpt@od beginsuth e yepsallpurisddn FEYS. It rand, after

exanpl e, duﬁh%ﬂgf BpitRial ﬁh&ﬁrlaférel@ooi cc!?ﬁforHﬁl Bgeraz@nﬂj‘f*'dwé&rﬂ%&eﬁ&l%hcwaE h
a high selectivity to the epltaX|aI silicoh layer 170 and the silicon
subst Pat éiligers oxigde pr, raferably agibeonguidss isglepositedi everbying M@Shattugturg 200, as
deposite g | 4.
Tre e |+ argkie@Urriey bIDKRE L UELYIEE IRy ofitnd doplall 3 £yl B
to form &xmlalabelullé¢®®0ha§ibmm126ym A02 jsianasireglicadly eicboh ab dgsembeiimomd
withint form ng

t he met alri&% &S@ ACL‘JS ?gl& ?tftszm?%(gtqé?l aIlHLFg{atgr “lé[é’l’l ?és deposi t ed
over |l yi ngomms Rbfeumguo é‘IG’,O}B epl tamaﬂsnabceclhyard’lmr&tem‘ma,l wiklayiegosdilelspasers

tt 20 f t 18 t di th h
el afry 2of s Ehe % 13 etying o i o2k S5 18 TS ek 01 7 Endihelmblrcy
126 on epimbedinaht «fithd pmgbnt ayenn&?&kenmhmmeg:ﬁmh?capuiﬁﬂ dil@n layer

n an exe

formed i ont act openln 2, as descrihed above

erbodi men?0-opipRREbIE KRS 8% BT Re Polty §xa§ml?."ein§ﬁtvra9n§m§ep
and i s pesbj usmesh ztrﬁdo&bvaetchmbmugn adlédusttprosmé@ataawsm% la§& 17bahd at
| east one sidewal | 212 gf Cont:g‘ffcg termnates at a top surface 208

25 of methfl SEFAN HOHEY 435t oibianket WEfthQ 8} efliciiodorming gpetyl g flepgsiied
trengh suydrBaf MO8 sutdiemdo; 80 alhs@f8d id FId RS Thedaishe-biRkink Ml 1ace

130 between the conductive contact 122 and the netal siliclde | ayer

126 is ghdtsdieaehdpr nppientr R few fogp agpetysiicidegdaysy 136 op epigaxia silicon

hei ght, na@@lﬂp;@taﬁaiwlanmdeua{m@@@ﬂ@gra@w.m@% of the sidewall 212.
Accordingly, the increase in the interface results in a decrease in

contact I4ikt Afeefoaming themeal Sdﬁrded@reeafs@lectmc gwigriobla3er B is depmited.
I'n a pr eﬁ%rﬁﬁ% rﬁ@!@ﬁ%é{&@%@f ThB QMR R ‘%ﬂﬁtex'l V@@I [P p%}ggng@%%?&e&%?
Yy W e

is sufficie and is position alveto transistors
102 38d fom costacttdmammg)d)%%emrwelwathtoyglz d@leotfnccnmra@!aymzlzz%ad mkpraing the  a

top surf f t e i Rliscan | r rat.her
t han on gféf%‘lll gﬁgﬁg i@ré? ég‘% a é@ﬁtg)lgl Hh ftd b Z({J(Lndv%lve SOk HZOEhen is
2009/ 025/@BRCiH UB2C08p<00RBIRL, Eas()@zszt]lbddmbavmt e eccenpbirpembediineti afeind

of the in tio ate I 26,. trench.2Q6. ext t hr ough
epi t axi afn\('gﬁ Oi"t{(gl% C+netlacg? iﬁdu ﬁﬁm leF”%eh%qdelg PRIYRCA re?ﬁb‘?ﬁ%%frﬂmfs@&g on
118. In 10d mdrl@gagodhat thleast nhesilacd! etodeanad N2 eanihaes a1kA2p anfhcd DES

met al,.sui ci de is even greater d e increas dept f the
(T endh P SRS R RL @ysrngﬁ)drﬂ?f&ﬁﬁ 3gron 8 Uep ?%&éﬁ?ﬂ@mlﬁm
i|lust ratrad:hIMéFliﬁhxs?Fegaxﬁpﬂfeame&hccSleI Ke0ech alye EonliifliviccoRRSENY aaddhe

trench 206 m surface, 112 of substrate 106 and term nates
wi thin sB‘ﬁ?aEé' alrf]sf%ﬂrﬁ?gﬁ reraates thamthe pterface gle pf i 28 gt dast a height,

epi t axi alnldita@d BYidaghis hédde®@ArrbRyAY, df7fle sRle@hl M1 NanEEbrdihAYSihk Rk QIS MY
t he speed of device fabrication. [0043] Accordi ngly, structures

that exhiDBilptextaagapsults it adecress I8 canad RUYICBIR% KOCHP8vINdease MR is0S

ST T ugh ur fSfRAMRE! SB 2 pt@atddl Embihed! drOWe pﬁ&éntaﬂvérﬂﬁﬁeﬁﬁeco‘nﬁctt 'f'?l is
surface area of the interface between a conductive contact and

met al si fuféiensly) widlerand Hapositionsfl edetivedalNIOS donpster 103 andUPEeod b@thal n
regions I tho@f t

sl ot ance s 2 of Sh: (ZBREANR, &y oAoP R 20R or MRACARNAR, epitaia)

t he cont siicondaydr § Heratket thhn g h irencdisutfacee 0 (Mihin texelnPlhte, because t he
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15conbi nation is much higher than that of a tungsten contact),
increasing the interface area results in an effective reduction of

cont act [0044] Wile at | east one exenpl ary od] t
has been p@é’%ﬁ%@ﬁmfn the foregoing detailed descri pti q%@%?)ﬂ@%&
|nvent|o houl d be appreci,ated th a vast r of r| atiops
ex ot 1 toudgb e Bipdics e R G uher phle Sevedtin, BT SRS onksrtor
exenpl aL \206 2Qtembmdjugn I&pﬁaxii?dl gilieoh wyefxmmf rﬂaemﬁmesa?amﬁ Gburcdi@MdRGiokh O
limt the plca,l : configuration o te| ention in
any way. Iﬁgt l?\"e‘ﬁ Ig @5?%%@5.%@11 Sk 3[5‘3 thsrmeied siliciechzp dpeven
those skigdard dud1td fhe uﬁ:”réasé’ﬂd tPofROMEHE h yé&ﬁigmmeirgﬂarj' ERb&ITRBLIJA9
an exenpl ary enbodi ment of the invention it being understood that

variods dheaimyesionailupeatstheFiGh 27 nepirgiat sifiens laker HPriasbenemd wench 206
el ement s (desgs ﬂr&ﬁ Quﬂf&ealru@f%ﬁ&lu‘a(eyl(]@ e ({Jérmﬁﬁges\%lmp %ur@ﬂ%gqgélérp 918.

fromthe scope of the invention as set forth in the appended Tl al ns
and thei rmliblgallegfé@ﬁ\ﬁaﬁtemf%f cpitgially igsoveingisitogn| lgyer| 170 ifeehimihateds thus

fabri cat i;RQ.,Rs MR drdf%HEe? blilgoet hod conprising the steps of:
providing a sefi Co uctor sui) trate; fabricating a gate stack on the

seni conddieq4dt mw&mabe MOS structuems rthatgerdibii frypeer wpytactomenﬂtam@ghayn been
Wi thi I% t V?C%H‘ %Q%é O[ c?ul'}et:)ssci'[ ! atngc a?‘l’eagxpee%a ﬂlltOWS thl' anqn TCase ll'ia[?l% surface

epitaxi al'ly grow ng a 311 - C I 'ng AL e Al o oer yi'ng
sem conductosf mubsterfactaebetwaen &1 d:undumwecmﬁpmcts amp avagtel siditids dhyeetied is

101 SRR SURETL) Pilf GhE BERRL P G e e her

mat er i al ;the contact resistance is due to the barrier layer material at the interface of the contact and

the metal silicide layer (for example, because the resistivity of a TilN/Ti barrier layer

15  combination is much higher than that of a tungsten contact), increasing the interface area
results in an effective reduction of contact resistance.

[0044] While at lcast one exemplary embodiment has been presented in the foregoing

detailed description of the invention, it should be appreciated that a vast number of

variations exist. It should also be appreciated that the exemplary embodiment or exemplary

20  embodiments are only examples, and are not intended to limit the scope, applicability, or

configuration of the invention in any way. Rather, the foregoing detailed description will

provide those skilled in the art with a convenient road map for implementing an exemplary

embodiment of the invention, it being understood that various changes may be made in the

function and arrangement of elements described in an exemplary embodiment without

25  departing from the scope of the invention as set forth in the appended claims and their legal

equivalents.
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etching the epitaxially-grown silicon-conprising nmaterial to formtwo
adj acent contact fins on the sem conductor substrate; formng a netal
silicide layer on the contact fins; and fabricating a contact
to at least a portion of the nmetal silicide |layer on at |east one of
the contact fins 2. The method of claim1, wherein the step of
epitaxially growing a silicon- conprising material conprises the step
of epitaxi alyhyt Brchimewist he silicon-conprising material to a thickness
in the range of about 10 nmto about 50 tun. 3. The nethod of claim
1, wherein the step of formng an inpurity-doped regi on conprises the
step of inp| ant | RGJdiRstoP b AAARIHOY hrdEUAE Ao ﬂﬁ?ggfh%@ee s bfe
sem conduct or strate using the gate stack as an I on

mask, and vvherelprovﬂdelgstsemi@hdﬁqhqusabﬁtnateg |s per f or med after t he step

of epitaxially ggowi ng the sj -CQ 4. The

met hod of claim %Brl%ﬁ%gg&gﬁte St?gf( Nein C«?f‘ ‘%ﬁnﬁ{g{eepl taxi al | y- grown
silicon- conpri Sfoﬁgmrgaahemp@{tym@ﬁwnegm withéh 1ht e@sicoiductor substrte RAgdeti Ng
a first dielectric material |ayer on the epitaxially-grown

si | i con- conPih Sierfgts¥isr i al ; etching the first dielectric
material layer tg;fenfy Ero@'n&é il Qh- &)ﬂﬁjrﬁ ?tlﬁafférﬁall bVer@5 Qe semiconductor
silicon-conprising nateri deposi ting a second dielectric

material | a;lzé»straiv,éhtt §lll¢f-gl Ctomn emgtrlamraill bafectrddvem diel greuprconsisting afirelgtively

materi al angur% Qﬁlc asﬂr q- a h' B nth% selﬁgrrxllgt%eﬁ\alea cf 11180 a(? {;ér}%lamuny er
to formspa A ar

et chi ng t hecamirisiig mtbxyalgr own sili con conpri sing mat er i aI usi ng the
spacers as an eth_l %
etching the epitaxially-grown silicon-comprising material to form two adjacent
contact fins on the semiconductor substrate;
forming a metal silicide layer on the contact fins; and
fabricating a contact to at least a portion of the metal silicide layer on at least one

of the contact fins.

2. The method of claim 1, wherein the step of epitaxially growing a silicon-
comprising material comprises the step of epitaxially growing the silicon-comprising

material to a thickness in the range of about 10 nm to about 50 nm.

3. The method of claim 1, wherein the step of forming an impurity-doped region
comprises the step of implanting ions of a conductivity-determining type within the
semiconductor substrate using the gate stack as an ion implantation mask, and wherein
the step of implanting is performed after the step of epitaxially growing the silicon-

comprising material.

4. The method of claim 1, wherein the step of etching the epitaxially-grown silicon-
comprising material comprises the steps of:
depositing a first dielectric material layer on the epitaxiaily-grown silicon-

comprising material;
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5. The method of claim4, wherein the step of depositing a second
dielectric material |ayer conprises the step of depositing the second
dielectric material layer to a thickness in the range of about 40 rim
to about 80 nm 6. The nethod of claim1, wherein the step of
fabricating a contact to at least a portion of the netal silicide

| ayer on at |east one of the contact fins conprises the steps of:
depositing a bl ankeig thayiest dfecdicahatetialil@yerat form alpily ef theiepJadidls-gaive
stack, the cgntact fins, and the inpurity-doped region; et chi ng
a contact opemHgMAEsgadsiliectiric material |ayer to expose at |east

a portion of thejdplighg $idebfd delebRY Blat@] Lh& (ﬁ/@ﬂ&iﬁ?%hefebﬂééialﬁpgown
depositing a conductive material within the contact opening.” ~ 7. The
met hod of ctikgamcpmprisiag epateriahandsthepillet; f abricating a cont act

conprises the step. rieating. the cont i dth of
the contact is seg%'?éctlhfg%%dﬁ& ﬁlg%egglcal?\agergaggayggttﬁtfgc Qiaé&g%%‘i%f mc? r?él? b
rel ative to the ragpeaiagiiic ot aet fins so that the contact is in

physi cal contact wi.th the nmetal silicide |ayer on at | east one
sidewal | of at |1 BREPHIA Ry FHEN-¢qHYIsinggnatetal ustag HISEPHersasan m
1, wherein dhiemsdep of fabricating a contact conprises the step of
fabricating the contact such that a width of the contact is
sufficiently large and the contact is positioned relative to the

adj acent coat actpf.l i : .
The motal i1 1 o 0 TanaPo itk ERHRERE 867 oPRLSEAR: b M onf BB (B a
cont act andaydrabmposdsitionstgf oftdepoditinuuthe tecontbgieldcirie giatarialiger tohitldbkicke

R A R Nt L
provi ding a sem conduct or substréte; -
6. The method of clann 1, wherein the step of fabricating a contact to at least a
portion of the metal silicide layer on at least one of the contact fins comprises the steps
of:
depositing a blanket layer of dielectric material overlying the gate stack, the
contact fins, and the impurity-doped region;
etching a contact opening in the dielectric material layer to expose at least a
portion of the metal silicide layer on the contact fins; and

depositing a conductive material within the contact opening.

7. The method of claim 1, wherein the step of fabricating a contact comprises the
step of fabricating the contact such that a width of the contact is sufficiently large and the
contact is positioned relative to the adjacent contact fins so that the contact is in physical
contact with the metal silicide layer on at least one sidewall of at least one of the contact

fins.

8. The method of claim I, wherein the step of fabricating a contact comprises the
step of fabricating the contact such that a width of the contact is sufficiently large and the

contact is positioned relative to the adjacent contact fins so that an interface between the
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fabricating a gate stack on the sem conductor substrate;

formng an inpurity-doped region within the sem conductor substrate
aligned with the gate stack; epitaxially growi ng a
silicon-conprising material overlying the sem conductor substrate;
etching the epitaxially-grown silicon-conprising nmaterial to formtwo
adj acent contact fins on the sem conductor substrate, wherein the
step of et ctuntgt tikthe pictea xilialdk Yayeoiagrcaid: taann Goafiide bergenticebhatt and

conprises the steps . .. ,deposi.ting a first dielectric materi al
ayor on t hSLREaRY i AR R IR e g e G ver Rosld 1
et chi ng t hewfihéfihdioalRelifd ¢ material layer to forma pillar on the

epitaxially-grown silicon-conprising material; depositing a
second dielectric material |ayer overlying the epitaxially-grown

silicon-conprisi i : ! : i y
di el ectri cr@rr'at er{ﬂg?%é)‘;{gk ?a%) 8%@%%&@%%@ lﬁg gh%gte ﬁ‘gd%‘i}ﬁﬁ"zﬁ?g@ gﬁtﬁ?ﬁ* ?\fg
the pillar; and providingetsehiicogduche sefpittagexi al | y- gr own
silicon-conprisipg.material usjing.the spacers as an etch nask;
fornming a netal @B?‘?’?‘i“é@ gF‘?)?@Ff( B‘gthteﬁﬁmlfgﬂ uelqr Sal?slt@t,e’ and

fabricating a coptafy ah@mpirithA8pdd BiPR With@th®kerkiBendiBloabubsirhtt aligRd

| ayer on at | east one of the contact fins 10. An MOS structure
fabricated Wihiheegafettasbd according to clains Ito 9.

epitaxially growing a silicon-comprising material overlying the semiconductor
substrate;

etching the epitaxially-grown silicon-comprising material to form two adjacent
contact fins on the semiconductor substrate, wherein the step of etching the epitaxially-
grown silicon-comprising material comprises the steps of:

depositing a first dielectric material layer on the epitaxially-grown silicon-
comprising material;

etching the first dielectric material layer to form a pillar on the epitaxially-grown
silicon-comprising material;

depositing a second dielectric material layer overlying the epitaxially-grown
silicon-comprising material and the pillar;

etching the second dielectric material layer to form spacers about the pillar;

removing the pillar; and

etching the epitaxially-grown silicon-comprising material using the spacers as an
etch mask;

forming a metal silicide layer on the contact fins; and

fabricating a contact to at least a portion of the metal silicide layer on at least one

of the contact fins.

10.  An MOS structure fabricated by the method according to claims 1 to 9.
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