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SI LI CI DATI ON AND METHOD OF FORVATI ON THEREOF BACKGROUND OF TéBCT BGENTI ON 5
Technical Field This invention relates generally to sem conductor

technol ogy, and nore particularly, to sem conductor devices which

i ncor por at FO03@42%Ei dat i on process. 10 Background Art A RWSH1P%%end in
nodern integrated circuit rranuf acture is to produce transistors having

feature sizes as snal lMﬁf ﬁgRB%ﬁ%éyﬁl&Dhg% density integrated
e con

circuit, features such as ors, source an drain junctions, and
i nt er connections to the j ANBMEFRODREFORMARONIHEREO | | est possi bl e. As
feature sizes decrease, the sizes of the resulting transistors as well as
the i ntermggga&bm%mNeﬁN#mnm stors al so decrease. 15 Having snaller
transistors altows nore tranststors to be placed on a single monolithic
substrate. Accordi ngly, relatively large circuits can be incorporated on a
si ngl e andedeitapFielyel y small die area. Furthernore, smaller transistors

typically haveyk Qu&fiontdihd géﬁé}aﬁyf&{s@lﬁlmmtoﬂ@dhﬁ@&ﬁanm sy, oswhibadtcng speeds
eir operation ese features, in conbination,

and consune | ess

al | ow for ﬁmﬁﬁ@ngﬁ@@ﬁmﬁﬁwgéwgﬁgﬁ ircuits. As senmiconductor transistors
are scaled to reduce their dinensions, a nunber of problens have been 20
pr esenfoed.pafrQlow nple use of a very thin gate di el ectric causes high gate

current |eak a9 ommon dtrend in ﬁlmeﬁl m%e@%?ed gV aglgfac ?&J tg hlgglgg %I\SISF &Jsrhg‘hf% bR Sizes AS @

transistor is 'sca opI ng eve he channel to
reduce shdF map ppatsible- “éﬂcléef a mﬁwe*ﬁwdétﬁgﬁttf‘& CERY, G?a%‘f% e as f“ﬁ‘é’“‘i“?‘&‘ﬁé?“é“f i
properly tdsinjGctvhd, ande{MrcSnﬂes@m;s tdthegimciiros gt He iradel apsmalidst pdsiblands featyretshies channel

decr eases LULIL,L.E0 smgsrzdé }ﬁgreﬁiﬂ:gg i?aﬂﬁstclrsea@Qeﬁ &8 thd ﬂ@ﬁ&ln&%&ls Setbe RdaRsishoR ﬁ@&&@ﬁé

tunnellng current urt her nor e a te , as
is typtcal aVlB%ﬁ“’PV"’éE”W“FW“P‘YS n%?b"dﬁa‘fsisigﬁﬁ jbe B{"‘i‘fg P'é%ﬁ“gle E‘?)‘foptmg sutb&ra chor pol ?§I l'i con
gates ten delttigelslafeé @reuifs pap iy ipotpysid ingonglo@p rebtiyelymaldidsee- dh“ﬂ??é??@t Sr*l%i b on
effects, GapsbR plcgﬁ}gﬁv@@a'taﬂ 1@Klonl tﬂesﬂ&f Yo cbRRCEster HAEhidg spB@latdytonsiBinedd posibrl | con

gate has a Ihtlau)'(oeeramn ”Fhese?nﬁrtesl 191@ ma 1011(:’:3510\)?%&bzil n&sh ete@fntn rQédecul evel of doping of
a particdlaf" $pecre or Thog typrcal process, in an N

type transis t o sephindrter “taﬁé“”tj & écaledsfﬁ EFF‘EP% ﬂle"S‘B“‘%ﬂEPS dr“&‘F‘ﬁr of PO BRA PSR ¢ h
ar seni I t Qraen@hoReRahiK, G Hf agen GIzhis ditlicon caubdy Biglf @8 wlrtentirgkagrowhichfdimigtheson woul d
be appr oxi cgﬁtt,e%Lr}Ionﬂ’ange %‘}{mer}%}k a?a tha] %mﬁ)r P sctaMp ghltrk[e%ﬁhélg\gﬁs neR€Hh &b PhatiBiBo 0at €,

source and drain are ?fl gm{),e &ﬁgent ration,

the resul tTHE %‘rckanfeﬁf‘ff?ﬁ lb?fd%lﬁ’i’samﬁ’étﬂ%‘(‘ﬁ‘ﬁ?sﬁg?’f Iﬁ‘ﬁ’fr I”ﬁ/ms§ "Wt | e such

val ues arwencaminpbidobamt ifi e chinpeideseehsechaysntdsivs and g padth undesiribicdizingp-ghagiely| ed as
descri bed @Q@Mgcunler@crea5| ng the work function value to an extent in an N
typed i ce, ecreas Lk function v iwm.a P
type deV| ce, a%gh wour & O’:pf)gsmcon t\év?l(ihclzuekc)lgylaes\llset)fplc %Egsqﬁfl%ﬂa%gﬁ%%%gtsl%ﬂ in the
channel f quar@glfepoyalh@ngqiﬁsgg%pﬁer\f@mtpgwcon depletion or boron penetration effects, causing

degradation in performance.
Additionally, a polysilicon gate has a fixed work function defined by a certain high level of doping of a

particular specie or kind. For example, in a typical process, in an N type transistor wherein the gate, source
30  and drain are doped with arsenic to a chosen (high) concentration, the resulting work function would be
approximately 4.1 eV, while in a P type transistor, wherein the gate, source and drain are doped with boron to
a chosen (high) concentration, the resulting work function would be approximately 5.0 eV. While such values
are acceptable for typical devices, as such devices are scaled as described above, increasing the work function
value to an extent in an N type device, and decreasing the work function value to an extent in a P type device,
35  would allow a reduced level of doping concentration in the channel for the same threshold voltage,
overcoming the problems associated with a high dopant level in the channel described above.
The use of metal in place of polysilicon as the gate of a transistor provides many advantages. For
example, a typical such metal has a higher conductivity than polysilicon. Furthermore, there is the
opportunity to choose a metal so that its particular work function is suited to the device, allowing reduction in

40  the level of doping concentration in the channel. Additionally, the problems of polysilicon depletion and
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overcom ng the problens associated with a high dopant |evel in the channel

descri bed above. The use-of netal in place of polysilicon as the gate of a
transistor provides many advantages. For exanple, a typiqgalgcsugis netal has
a higher conductivity than polysilicon. Furthernore, there is the

oppor t uni t YW@ & %8dbse a metal so that its particul ar wor REFUNBHES i s
suited to the device, allowing reduction in 40 the | evel of dop| ng

concentration in the ch nel .. Additionally, the silicon
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providing a substrate, and providing a dielectric on the subst rate. A
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in the art descr i t her nd descri bed
obont man( G PR iR it 4 et SRhRe b e RSP BP G OERE | O
best node fugraieprof e kssitmotide crmy et e fnpeptionAds WUI'J? fe@eﬁdrte%lp‘iez@ﬂls cappfde qfﬁtb'ént ionis
capabl® ofemeadmeﬁtsaﬁnesmeﬂiudmmr&a@ae ofi thoBifie0dHe ird varBe 0BiidiS 2spéce, A apedl e of

nodi ficatigns, I S t g fromthe
scope of td%p % E{%céﬁ;%ti% elclf%l ‘?C%‘BI ﬁ’ ﬁ%m%g%ééﬂghgﬁg& désecglgip elglbgescn ption
will be E‘g@fé'fdde’é}“&%“"ﬂnl“ﬁ‘érfi““&t“P‘\?efefI“ﬁ“‘ﬁat ure and not as restrictive. BRIEF
DESCRI PTI ON OF THE DRAW NGS 25 The novel features believed characteristic
of the I nvgilt SsaiPridftior Pt BrAWRdE appended clainms. The invention
itsel f,. however, as welT as said preferred node of use, and further objects
and advant ages thereof, wll best be understood by reference to the

fol I owi ng det aTle aepeldfestyges byieted phatteristiclofibe inventioy ere eepdotitin fie prperdedisleims. Figad i n

conj unct i Qhvediod #elt Bved GO W Vi d HebFE BMIdO G Sise, AMD RFR Bbjects and advantages thereof,

will best be understood by reference to the following detailed description of illustrative embodiments when

read in conjunction with the accompanying drawings, wherein:
30 Figures 1-6 illustrate process steps in a first embodiment of the invention; and

Figures 7-14 illustrate process steps in a second embodiment of the invention.

BEST MODE(S) FOR CARRYING OUT THE INVENTION
35

Reference is now made in detail to specific embodiments of the present invention which illustrate the
best mode presently contemplated by the inventors for practicing the invention.

Figure 1 illustrates a semiconductor device 30 including a silicon substrate 32 having formed thereon a
dielectric in the form of a gate oxide 34, which in tumn has thereon a polysilicon body 36, as is well known.

40  Anion implantation 38 is undertaken (Figure 2), using for example arsenic for an N type device, or boron for
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30 Figures 1-6 illustrate process steps in a first enbodi nent of the
invention; and Figures 7-14 illustrate process steps in a second

enbodi ment of the invention. BEST MODE(S) FOR CARRYI NG QU EEF @WVENTICN
35 Reference is now made in detail to specific enbodi nents % ﬂ resent
i nventi on W ¥ ustrate the best node presently cont%ﬁﬁpﬂPﬂﬂﬁby t he

i nventors for practicing the inventlon Figure 1 illustrates a
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body 36. _Effea fllo s dRY &@mde%é}ﬁ]egﬁﬂ@@én bgé}%@gcfgm@aﬁem c may be inplanted

at an energy osage | evel of for exanple
| el 5eni 2, whi N@th%@efaefepnfeyb%g"&éwne%ﬂ op frepleg3tins step @psé’e‘i‘eﬁakb‘b?%]ﬁ frgymHe 5
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It will be seen that through complete consumption of the polysilicon body 36 during the silicidation

step, a metal gate 62 is formed. Thus, the problems described above with regard to a polysilicon gate are
overcome. That is, conductivity of the gate is improved as compared to a polysilicon gate, and the problems
of polysilicon depletion and boron penetration are avoided.

35 During the silicidation process, the dopant specie 39 in the polysilicon body 36 (arsenic in the case of
an N type device and boron in the case of a P type device in the above example), previously substantially
evenly distributed within the polysilicon body 36, is driven downward by the downwardly advancing interface
of nickel silicide and polysilicon until a substantial amount of the dopant specie 39 is in a portion 68 of the
gate 62 adjacent the gate oxide 34, so that the portion 68 of the gate 62 adjacent the gate oxide 34 contains a

40  substantially higher dopant concentration than the gate portion 70 further away from the gate oxide 34. The
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25 process the polysilicon 36 is consuned at approximately twi ce the rate
of the nickel 60, the thickness of the nickel layer 60 is chosen to be
nore than one-half that of the thickness of the polysilicon body 36. For
exanpl e, for a pol S|I|con body 36 thickness of 700 angstron§,0(a Blickel

| ayer 60 nﬁ’Y%":‘(‘ﬁ 350 angstroms in thickness is with adGEN®G&Rhosen).
This process step fornms nickel silicide gate 62 and nickel silicide regions

64, 66 in.the Sour he unreact ed ni rt S are
then r eerVSg(HVplol a vog %e ?0??1?31)8 led.{9 a% Jgscnli)ged élzj)ve c}g'uses an unexqgc ed resgl I% gat&? ki!lllilcp e seen
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a P type devjice in l e), previously substantially evenly

%ﬂ ) 5’8\/6 exanpl e),
di stri but B8PRIEHIA" TR Vﬂ"ivfcon body 36, is driven downward by the
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drai n-to- c annel "~ tunnelin descrli above kew se, in
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function @fpaktBRei) Mifbe BRIAR S RER LA otk Qunbifon Fr e BV of tRSesulGRIRRLRs $i0 t he
wor k f nctbe&ésc ?ed%mléa\o/ of a polysilicon gate. This decrease in work function
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devi ce c h an ne A Hagylayet for example pvidedeyerdhrisigmmed erer thegolysliiyen laysy$r adpabisigcop he

probl ens deses,ich@eiydbamagate Byde 94 @itk €) alRGorknbd tRerdboA 6L #&1-knbn dads] be under st ood

that A iious Wik kHAGHLARS Bl il GNIKLLAG ORLELSANDR st s kect od as

needed, depen E)tgl ant “spec opant. speci e
concent r affiSHPr b dppidErace Brheing aaprperig to&tsaipﬁgf devire¢q be fal nqa*ﬁ% fop GFrRREPIseRBt al
| ayer ,30andérerN tybeslegiel ordordiafot o tye o ®e $8nSteepshodiByp, Ia)msn‘i@pquﬂséemd gate oxide

84 as an overall mask 100. With reference to Figure 10, an oxide layer 102 is deposited over the resulting

structure, and is anisotropically etched to form spacers 104, 106 on the opposite sides of the polysilicon body
86 and cap body 84 (Figure 11). Then, an ion implantation step 108 is undertaken using the spacers 104, 106,
along with the cap body 90, polysilicon body 86 and oxide layer 84 as an overall mask 110 to form heavily

35  dopedregions 112, 114, again with selection of this dopant specie 98 being appropriate to the type of device to
be fabricated, i.e., for example arsenic for an N type device, or boron for a P type device. (Figure 11).

Amnealing (such as rapid thermal anneal) is undertaken to activate the implants to form the source

drain regions 116, 118 of the device 80. With reference to Figure 12, the cap body 90 is removed by
appropriate means such as etching (as noted, the cap body 90 and spacers 104, 106 may be of different

40  materials so that the removal of the cap body 90 does not affect the spacers 104, 106).
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sel ection of these paraneters, the work function of the resulting gate can
be tailored to specific needs. Figures 7-14 illustrate a second enbodi nent
of the invention. Figure 7 shows a device 80 including a si§ij€billsubstrate
82, a dielectric in the formof an oxide |ayer 84 thereover, and a

pol ysi | i conV9 WR$2486 20 (substantially thinner than thatP?ﬁ“?HG”B?ocess of
Figure 1-6) forned over the oxide |layer 84. The polysilicon |layer 86 is
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det er m.ni ng wor k function of the gate of the resultlng structure as wl |
25 be descri bed F‘ﬁ?’f“ﬂﬂ? SIS Fure WRdFrgpete TRid tagrmal prggal, grpsing e anekel FrOfq gl s e 9o,

i s formed sigee ef thepebsipatd 829id thepolmsilicarytmiy $6q sramckg iligidei 123, d&h 126bmtdye 86, cap body
90 and gatp&ysﬂi?ébrdﬁdy&ﬁ (th Fokr) kbe 283 hndBhtS thd %@&ﬁld &rk]ﬁieﬁ&ﬁ@m ny. cg%% | inde@MByTEANS .

Th t f l'ightl
en, an | 9({115 eno é%r&lﬂ%g ece?)bcgne(s)sfo§ o§131 coBgﬁi/ 86( %ngg»e%{e to, formli 9 y

doped r egi ons SPHG appropriate

to the typadeskendengrouett i Prowdertapbyubsiamtialiyithe gngite pelycilingaibedy £ §elh¢1@26d Jveer an N
type devi eesusome fpiysindon baa seis fbdianily Biidr Gen thd pSiyigod 18y BIPthOABYAE: of

polysilic ?ﬂ;u@ @ qymeagul ﬂigﬁé agte Q a (Fthgsﬂlc%%ﬁ%g'ns ‘i’éﬁef:z@ L]l d:% a.rild%gﬂn r%goglpl 16,

reference to Figure 10, an oXi posited over the resulting
structure, %aﬁeo““'i’sg‘“t% @iper ?Sﬁtia]&%e‘l @ané‘ttbqféﬁoc’ﬂlﬁfn‘foéﬁlﬁ‘i‘%‘p%b"e’ sifigide {61 %6n t he
opposi t e Jkdbgotektend it frobygiahd ddrreidclys deBl agin dateatpdivodyev@dingphisler e 11) .
Then, an |pQJBleth b fah@drkHe Bout Q)Q/Oljtgén I'eionkl nﬁ;@{ ﬁr@é@%w&&bx{ﬁgm&gﬁlsm%@re@n 104,

ig6ove§!ﬂlo o el b s SRR R i et B P06 et Bosoepn bags o it

sel ect i on dainzics ineRlppiatnn semiOE (Figwg @ igkdivs fpr erpyivicniof 4 thitwer nolysitivpedady flewile devi ce
to be fahdsimmat@Gropér nfsking bfake s@x Bl ©: baay&e Rider theQieraiinabk 1y R@n@RMI Ce, or boron
for a Pt ype q;%falctg thB ér@lc%y]% ﬁces% Jfﬂe d]o%a'r?f%g %Qhe p?lgsﬂ.{cont (21 8%‘ d)revxops&y cfenerrlﬁ‘)[ E!T@bh anneal )

i's undertaken to act regi ons
116, 118 d&istpH %‘?\Wiﬂe’é isgigven W“t“ﬂ”?é’f‘éf’rd@ﬁ&“é"fdﬂyci‘dﬁi‘%%erfﬂ of nigkel sigicigs apbdy 90 is
r ermv@@ byolydispr wiiinisebentinteanst o the Hopas spedicaiispgshéddmo mptted 150tohige g@p2bhody 90

and Spacera%acl\rgﬂ’ne %dms&ﬁtﬁépomoﬁiﬁgﬁﬂégate%a ﬁEﬂeQJtéoﬁQSiéaﬁ&nst he renoval
of the cap bod 0 e .sp acers 2006 WO

es not af
03/ 094243 “BEFI TS 8@%‘% °°nf'\TéSf&‘1°“ ‘&i“t“ﬁ P?fa?“e%‘?ﬁ%f %WGY 'ﬁ’”g‘g%‘)é“e f’é*d"']gg | ayer
120, for é%émﬂ agworlyfhnstiqu|of th¢ gate dRhoing detedninpd ey desehired abowes Hbvvergin this remb,qdmee; i.e.,
over t he Rleyasd tht G@R fub&dxyofma atd122 beh@ dSRAGES By thl Qébant a6 9saubtd fdr HE scukDBIET at e 82

over t aﬁcpdtla{‘nﬁﬁﬁm dg{ %I88 thy %gr'k? nct(on g‘tﬁhe 1t §22 is eter nI I§re1|gk=,pe§‘c¥ % selecgon oﬁtﬁe‘: ng

nore than one- ITicon

resul ti ng 98RRLGREEH F%‘“ﬁ‘ﬁﬂ@@@‘&c@é"d& 8‘? aIbY"H @%P%Watﬁﬁ Wéfélf“mt?&ﬁé?%@‘e %zr?éa“t’?F ckel

120 t 0 r eadtctedrtdhrilbadto sypeifid veqs) indépeiidhe ofshelistantapesic Bidsemfdelthe doercqrmd §sih biitgon body
86 to groyesd.gfel silicide 122, 124, 126 into the polysilicon body 86 (to

formgate 122) and into the source and drain regions 116, 118. Again, the
ni ckel |ayer —TOBrL-dmitkel ROopsArgbrn F RO Yo s iptbe SRS ROt BiFeds of the

pol ysi¥i con bduyill Bomdesstpdd i @hitispecicic N apé @ P ypedopants are described above, any

appropriate dopant specie, including N type, P type, or neither N type nor P type, can with advantage be
utilized.

Initially, it will be seen that the advantages of a metal gate device are provided, i.e., increased
conductivity as compared to a polysilicon gate device, and avoidance of problems of polysilicon depletion and

35 for a penetration. Additionally, tailoring of the work function of the gate can be achieved, allowing reduction

of dopant concentration in the device channel (with its attendant advantages) without compromising device
performance.

The foregoing description of the embodiments of the invention has been presented for purposes of
illustration and description. Itis not intended to be exhaustive or to limit the invention to the precise form

40  disclosed. Other modifications or variations are possible in light of the above teachings.
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undertaken | ong enough, to provide that substantially the entire
polysilicon body 86 is silicidized. However, 10 because the polysilicon
body 86 is substantially t hi nner than the polysilicon body1§§ 2
enbodi nent _of igure 1-6, the resulting silicide gate 122 e SI|ICIde
r egi ons 1ZYOW32% the source and drain regions 116, 11%“5?08/129;8
substantially thinner or shallower than in the enbodi nent of Figure 1-6,

i.e., the 5"h%%ﬂ@d&%ﬁ&9&§d&£§mﬁd&§$ﬁﬂ959&£ﬂE%&ﬁﬂQu QRQmQQ%UEQH%&§ and

drain regions as si bl e probl ens
of Shor ¢ 1 FEET6 A PG mbetit sty s e g gy S gidie S0 ogBEP teiepTee
conf i gur atniverdvud egnbatiiEn’ wEdvite vagiaus nibBifivetiénk asraeslseited 1 e yartrhlal vbeantgplared eAlnd dr ai n

regi ons. Ld@ﬂn&h%lc%ns%d J-agﬁoﬂé% “BBQ e &Qpe%i”tﬁé infeln R‘&latk’r&lnled ty@d aﬁgﬂyd c&ﬁns during
the io |antation s ur e q(P a thi nner

ol ysi Bi ¢ BIFH296 HeE M HSTPIR S AT SRS RERESD EhE
sem conduct or body 82 under the overall nmask 110 is achieved. Simlar to

t he previous process, the dopant 89 in the polysilicon body 86, previously
generally evenly distributed therewithin, is driven dowward by the
downwar dl y advancing interface of nickel silicide and 20 polysilicon until
a substantial anount of the dopant specie 89 is pushed into a portion 150
of the gate 122 adjacent the gate oxide 84, so that the portion 150 of the
gate 122 adjacent the gate oxide 84 contains a substantially higher dopant
concentration than the portion 152 further away fromthe gate oxi de 84.
This results in a work function of the gate 122 being determ ned as

descri bed above. However, in this enbodinment, instead of the work function
of the gate 122 being determ ned by the dopant specie 98 used for the
source 116 25 and drain 118 of the device 80, the work function of the
gate 122 is determ ned by independent selection of the dopant specie 89 in
the polysilicon body 86. It will thus be seen that the work function of the
gate 122 can be selected and tailored to specific needs, independent of

t he dopant specie chosen for the source and drain of the device 80. The
unreacted nickel portions are then renoved, |eaving the structure shown in
Figure 14. 30 It will be understood that while specific N type and P type
dopants are descri bed above, any appropriate dopant specie, including N
type, P type, or neither N type nor P type, can with advantage be

utilized. Initially, it will be seen that the advantages of a netal gate
device are provided, i.e., increased conductivity as conpared to a

pol ysilicon gate device, and avoi dance of problens of polysilicon depletion
and 35 for a penetration. Additionally, tailoring of the work function of
the gate can be achieved, allow ng reduction of dopant concentration in the
device channel (with its attendant advantages) w t hout conprom sing device
performance. The foregoing description of the enbodi nents of the invention
has been presented for purposes of illustration and description. It is not
intended to be exhaustive or to limt the invention to the precise form 40
di scl osed. O her nodifications or variations are possible in light of the
above teachings. 5 19 OCT 2006 WO 03/094243 PCT/ US03/ 12958




The enbodi nents were chosen and described to provide the best illustration
of the principles of the invention and its practical application to
thereby enabl e one of ordinary skill of the art to utilize {hg(T ggnti on
in various enbodi ments and with various nodifications as are suited to the
parti cupbpimwise contenplated. Al such nodifications and variations are
within the scope of the invention as deternined by the appended clains 5
when i nt@FT Y ¥ 1 accordance with the breadth to which they are fairly,

| egal ly and equitably entitled. 6 19 OCT 2006 CLAIMS: What is clained is:
L. A method 9fy falid fabd e 8- SAThGRNANGLAL oRlLUBkHEe characterized by: S
providing a substrate ; pr§V| Ing a dielectric on the substrate ; providing
a po?ysilicoﬁmﬁﬁﬂ%aﬁﬁmﬁﬁé dielectric , the polysilicon body containing a
dopant speci groviding4 @Mécticng t silkad; | ayer on the polysilicon body ; and
undertaking a silicidation process.to. sjplicidiz ubstantially the entire
pol ysilicon B%’H‘ﬁ?‘“ e yﬁllrh%o\?iba% & ﬁ%eleé‘grlﬁdﬁlgf’(ﬁvgw%ﬁag ‘(’)orrléa?‘ﬁéa ng?{ &tF¥ic ; and
sel ecti ng t herovigingdmeta daxeri an thepolypiicopnbddyspidi con body, the sel ection ther eof

_t;ﬁi ng depend@giiertdtAe B siliidtioniRekds &LildRIK sdbbtiihilyQht eRire pIMRILEABIMCIL pRVROSY . 2.
e

t ho f claim1 characterized by the step of undertaking the
siIﬂ@?dé?ﬁ%ﬁwﬂ?$%8£%eWémﬁFP9€ a 15 substantial portion of the dopant
speci e t o adpcestngtthetdapandipeiecio theipalysilic8n bolip ethewetettivd thekofbbiag dep@danapofi the t her

char act gisir&RfbubiindibiForte Shhakivddogyi di ng that the conductive body is a gate.
20 4. A nethod of fabricating a sem conductor structure characterized by:

providing a substrate ; providing a dielectric on the substrate ;
provi di ng a pothy siethédxd Blaiadyiar@terizdddy the eleeeftundettaking thekilividibingoadsseadriveody on
t heipol ysi.l J.: . ; Lntr i opant into the substrate using the
caplgodéﬁgﬁg&g§?€§%ﬁfgg%§Sg%%tggﬂ%mﬁgggfgayéhnving the cap body fromthe
polysilicon body ; providing a netal |ayer on the polysilicon body ; and

undert aki ng 3. Sk metGobAthiaND 40l MERS ShatadteSiel bttheltehRf SroNadfgaRd: habdniuctiftbognt i re
polysilicon body. 30 5. The nmethod of claim4 and further characterized by
provi di ng "spacers on opposite sides of the cap body and polysilicon body,
the spacers, along wwth the cap body and polysilicon body, acting as a nask

foropint r oduqi A BhetlSiR2 Bbridafie@ s$rm€on§dém§t{u@tﬁt%cha§acte;[%@b}rmt hod of claim4 and

further characteri ze by the step of providing that the netal |ayer on
providing a substrate ;

providing a dielectric on the substrate ;
providing a polysilicon body on the dielectric ;
providing a cap body on the polysilicon body ;
25 introducing dopant into the substrate using the cap body and polysilicon body as a mask;
removing the cap body from the polysilicon body ;
providing a metal layer on the polysilicon body ; and

undertaking a silicidation process to silicidize substantially the entire polysilicon body .

30 5. The method of claim 4 and further characterized by providing spacers on opposite sides of the cap
body and polysilicon body , the spacers , along with the cap body and polysilicon body , acting as a mask for

introducing dopant into the substrate .

6. The method of claim 4 and further characterized by the step of providing that the metal layer on
35  the polysilicon body is a nickel layer more than one-half as thick as the polysilicon body .

7. The method of claim 4 characterized by the step of undertaking a silicidation process to silicidize

substantially the entire polysilicon body to form a gate on the dielectric .

40 8. The method of claim 4 characterized by the step of providing the polysilicon body containing a

7



35 the polysilicon body is a nickel |ayer nore than one-half as thick as
the polysilicon body. 7. The nethod of claim4 characterized by the step of
undertaking a silicidation process to silicidize substantially the entire
pol ysilicon body to forma gate on the dielectric . 40 8. Thl et HBE of
clai m4charaeteri zed by the step of providing the polysilicon body
containing a 7 19 OCT 2006 dopant specie . 9. A sem conductor structure
characterized by: a substrate ; 5 a dielectric on the substrate ; a gate
on the di el eolA semicondubier sgahee daradaizddivpg a dopant specie , a portion of the
gate adjacent the. .dielectric having a higher concentration of dopant
specie than a portion of the gate further fromthe dielectric 10 10. The
seni ¢onduct op diglestticc pnthesubgtiratet ai m 9 char act eri zed by the gate conprising a

sili _cij_de. 11la gﬁe tmemflaxele&ic,ft@g_até @@Miﬂé&_@ a?o@tﬂwgb&goglm&rofa{erg?sta%ﬁcau%rrpri sing:
provi ai SUDSTUT . roviding a dierectric on e Supstr e, .
provi di %gle%”cpgﬂ%f‘ﬁ‘lglg%ﬁg‘ﬁeggvm?)ﬁ&f’%agt B tg?f‘tarpl‘"&'?n °{)tp%§?fed$ﬁllfr g""h%f égecltrgyer on

the polysilicon body; undertaking a silicidation process to silicidize
substantially the entire polysilicon body. 12. The nmethod of claim 11l and

further conprjsing the step of providing that the netal |ayer on the 20
pol @Q i1icon 6@%@ Puieodyiongicrppt ipin ofhapcterigrd &Y thrgate eompripag Fsiligidet i ck as the
pol ysilicon body. 13. The nethod of claim 11 wherein the step of _
under t aki ng 3 ll”nétlﬁ)'dgiafaﬁrggﬁnggQeﬁﬁc%&utztgr sﬁ'hrjtdrgéoglk:lﬁ%lg: substantial | yt he entire

pol ysilicon body conprises Tormng a gate on dielectric. 25 14. A
net hod of faBfovidiag? fstateseni conduct or structure conprising: providing a
substrate; ppavidig ndielecut oa kiRGibskate; ON t he substrate; providing a polysilicon

bodycon the diel ri.c.. the polysilicon body containing a dopant specie;
prog?ding a %%?ﬁﬁg%%$€9“%%°’ﬁgtﬁéf%ﬁ?ﬁicon body; and 30 undertaking a
si | i ci dat i on Ppvidiagametpldayst anjtheipgllysilicompdyit anti al |y the entire pol ysilicon

body and pr ovhdifakg aGRAGHEEH priRss RO dR0 subfifhtifllyRheRBHirE bélysilibén body1€ Met hod of
claim 14 wherein the step of undertaking the silicidation process drives a

substantial portion of the dopant specie to adjacent the dielectric. 35 16.
The net hod ofl2.dhainethoiAhf elrink 1 andtfiwther conprising ghe stgp ¢fipeoviling phatghe rsatd] bpdr bngye t he

do papt %&?&ic@n BOG s IaﬁickepﬂLtXﬁiyu M&hﬁ(%9¥halﬁapﬁ‘lic§ %l tﬁ‘ecﬂoiygincoﬁl @&fye of bein g
dependent " upon t%e desired work function of the conductivé body.
13. The method of claim 11 wherein the step of undertaking a silicidation process to silicidize

substantially the entire polysilicon body comprises forming a gate on the dielectric.

25 14. A method of fabricating a semiconductor structure comprising:
providing a substrate;
providing a dielectric on the substrate;
providing a polysilicon body on the dielectric, the polysilicon body containing a dopant specie;
providing a metal layer on the polysilicon body; and
30 undertaking a silicidation process to silicidize substantially the entire polysilicon body and provide a

conductive body on the dielectric.

15. The method of claim 14 wherein the step of undertaking the silicidation process drives a

substantial portion of the dopant specie to adjacent the dielectric.

35
16. The method of claim 14 and further comprising the step of selecting the dopant specie in the
polysilicon body, the selection thereof being dependent upon the desired work function of the conductive body.
17. The method of claim 16 and further comprising the step of providing that the conductive body is a
40  gate.



17. The method of claim 16 and further conprising the step of providing
that the conductive body is a 40 gate. 8 19 OCT 2006 18. The nethod of
claim 14 and further conprising the step of providing that @W@H | ayer
is a nickel netal |ayer nore than one-half as thick as thé 9@ icon
body. 5 19. The nethod of claim 16 and further conprising the step of
providing that the d nt specie is N e dopant. 20. The method of claim
19 and furth&t Tﬁﬂdﬁe&oﬁgﬁa ey ed Sy °6‘Fpr15¥‘%€‘F Effprf’ﬁl"f’ﬁ%f?g Pa e FSBHPE Specie i s

ar seni cnickkOm&dl laydriv@rermigh hachalibs thiclaasnhelpOlysitian badyt her conpri sing the step of
providing that the dopant specie is P type dopant. 22. The method of claim
21 and further conprising the step of providing that the dopant specie is
15 bbron. 2319 Fhansted plrdpimic élrﬁh?rfemlaﬁag the Ftﬂ’rfg provigipg,ihat die depantisescis isdh of
provi di fge ddpatt. t he dopant specie is neither N type nor P type. 20 24. A
met hod of fabricating a sem conductor structure conprising: providing a
substrate; providing a dielectric on the substrate; providing a

pol ysi | i con Bbdle mgthod pEclaiin &9 and furiher,compyising thel sterppf arovidipg thas hy demantisprsie is

pol ysi | gk, body; 25 introduci ng dopant into the substrate using the cap
bod and pol ysilicon body as a mask; renoving the cap body fromthe

pol S|I|con body; providing a netal |ayer on the polysilicon body; and
under t aki ng al.8hd methiod af dlaim 1pand Eethe comopriing ihe steti of grogidibshattiteidegahtyspacirds Fent i r e
pol ysi | pofphedy. 30 25. The method of claim 24 and further conprising
provi di ng spacers on opposite sides of the cap body and polysilicon body,
the spacers, along with the cap body and polysilicon body, acting as a nask
for introdue?.mye daipdif cldim 2 Darki iethertbprisht the stbof prbbidingibititedomht spdckiism 24 and
furiher, conprising the step of providing that the netal layer on the 35
ponS|I|con body is a nickel layer nore than one-half as thick as the
polysilicon body. 27. The nethod of claim24 wherein the step of

under t aki ng a3 Thd h&hod 3t 140 19ind GRS co@prink ke kit AProvidPmhbiandldogehd spectehe entire

ponS|I|q Qy Zpgﬁrlses formng a gate on the dielectric. 40 28. The
met hod Of Id? i) érein the step of providing a polysilicon body on the
dielectric 9

20 24. A method of fabricating a semiconductor structure comprising:
providing a substrate;
providing a dielectric on the substrate;
providing a polysilicon body on the dielectric;
providing a cap body on the polysilicon body;
25 introducing dopant into the substrate using the cap body and polysilicon body as a mask;
removing the cap body from the polysilicon body;
providing a metal layer on the polysilicon body; and

undertaking a silicidation process to silicidize substantially the entire polysilicon body.

30 25. The method of claim 24 and further comprising providing spacers on opposite sides of the cap
body and polysilicon body, the spacers, along with the cap body and polysilicon body, acting as a mask for

introducing dopant into the substrate.

26. The method of claim 24 and further comprising the step of providing that the metal layer on the
35  polysilicon body is anickel layer more than one-half as thick as the polysilicon body.

27. The method of claim 24 wherein the step of undertaking a silicidation process to silicidize

substantially the entire polysilicon body comprises forming a gate on the dielectric.

40 28. The method of claim 24 wherein the step of providing a polysilicon body on the dielectric

9



19 OCT 2006 conprises providing a polysilicon body containing a dopant

specie. 29. The nethod of claim 28 and further conprising th‘egl\ﬁfﬁe hof
provi ding that the dopant specie in the polysilicon body is y@g dopant .

5 30. The nethod of claim 29 and further conprising the step of providing
t hat t heordipisapiovidag 6 pdysilidort Yo@y cop@inyig b Hdpafispebiody i s arsenic. 31. The net hod
of claim28 and further conprising the step of providing that the dopant
specie in the 10 polysilicon body is P type dopant. 32. The nethod of

cl ai m 31 and 2¢f-Jpe ﬁe‘hOdééPﬂﬂM@ianfmﬁhﬁecomp@q'ylgdfe sip ofiprayiding that it dopdnespetizimtht

speci e ipblydiliten baaPls W peideguit. body is boron. 15 33. The method of claim 28 and
further conprising the step of providing that the dopant specie in the

pol ySilicon body is neither N type nor P type. 34. A sem conductor
structure coAprlhsingthod of glaigu?y sad farther coRPrisngdhieaiep aftprdviling that thealopanbspédicdit g a
gate on phipgiceht ®lapEhiie. the gate conprising a silicide body containing a
dopant specie, a portion of the silicide body adjacent the dielectric
havi ng a hi gher concentration of dopant specie than a portion of the
silicide bodyl.fThe ibtaad of rlain 28 kel fokithet @ipiising thedep 3provibing thaehd doPMENPEdiedh the

st rygt urLgw@ifcofbod Mp ein the dopant specie is N type dopant. 36. The
sem congu%t OC(r) so'?dr’ uc?yfjbﬁ\eﬁ@o ¢ claim 35 wherein the dopant specie is arsenic.

37. The sem conductor structure of claim 34 wherein the dopant specie is P

type dopant . 32.3@e @&hod b GlaifSTakihehidCoprisiig théGlep!b1§rdviding kidi 1R BfanvdpeicSh et NE
dopant z&%%&gnﬂoﬁyg%&?' 39. The sem conductor structure of claim 34 wherein
the dopant specie is neither Ntype nor P type. 10

15 33. The method of claim 28 and further comprising the step of providing that the dopant specie in the
polysilicon body is neither N type nor P type.

34. A semiconductor structure comprising:
a substrate;

20 a dielectric on the substrate;

a gate on the dielectric, the gate comprising a silicide body containing a dopant specie, a portion of
the silicide body adjacent the dielectric having a higher concentration of dopant specie than a portion of the
silicide body further from the dielectric.

25 35. The semiconductor structure of claim 34 wherein the dopant specie is N type dopant.

36. The semiconductor structure of claim 35 wherein the dopant specie is arsenic.

37. The semiconductor structure of claim 34 wherein the dopant specie is P type dopant.

30

38. The semiconductor structure of claim 37 wherein the dopant specie is boron.

39. The semiconductor structure of claim 34 wherein the dopant specie is neither N type nor P type.

10



