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Sem conductor Structures and a Seni conductor Structure Formed Thereby" THI'S
| NVENTION rel ates to a nmethod of fabricating sem conductor, struct s and
nore particularly t0 a nmethod O form ng nickel-platinum rﬂ)rﬂoécp Z"@ﬂﬁe on a
silicon sem conductor device. Silicide processes are used in the

manuf act mmmn ‘mm -scale integrated silicon circuit devices to provide a
silici de“ | ow sheet resistancd on a silicon sem conduct or

strcuture or.gmuet ce. Typically, the surface of a silicon ﬁ!mm
device is adjoined by regions of silicon and regions of @IHWMWW[
materials like silicon oxide, silicon nitride silicon oxynltr,l,Fgﬁ
aluminiumoxide A filmis deposited on tile surface of the si Ilcon
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such as sputtering, am evaporati on I'anent” evapor ati1 on.

filmcan beSderoasid Bérhyd Ie-tiey’t ng an alloy target or by co-sputtering tvvo
or nore pure targets. Once the filmhas been deposited on the silicon

| ayer, the sem conductor device is annealed using a rapid thernmal annealing
process. The annealing process forns a silicide filmin the silicon regions
as a result of the reaction between the deposited filmand the underlying

silicon | ayef; i i.licide
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encount ered when usSing narrow |ine w dt hs. The i ncrease.
i n sheet regdiistiasaaiovntdhcidecreersi ng I|ne widths is due to the lack of the

nucl eation centres for the |low resistive C54 phase during the phase
h~ansitiol from C49 phase to C54 phase. The increase in sheet resi stance as
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achi evi ng agethizbhilgdtdestaare &f ddvidel 1f 01° nI t hi ckness. The use of cobalt
disilicide in ulri~ashallow junction devices would not, therefore, be
appropri at e,
Typically, the surface of a silicon semiconductor or device is adjoined by
regions of silicon and regions of insulating materials like silicon oxide, silicon
nitride, silicon oxynitride and aluminium oxide. A film is deposited on the
surface of the silicon semiconductor structure or device using conventional
deposition techniques such as sputtering, electron-beam evaporation, or
filament evaporation. The film can be deposited by sputtering an alloy target or
by co-sputtering two or more pure targets. Once the film has been deposited on
the silicon layer, the semiconductor device is annealed using a rapid thermal
annealing process. The annealing process forms a silicide film in the silicon

regions as a result of the reaction between the deposited film and the

underlying silicon layer.

The most commonly used material for creating a silicide layer is titanium. The
resultant titanium silicide layer (titanium disilicide) has a substantial drawback.

That drawback is the high sheet resistance encountered when using narrow line



Ni ckel npNCSilicide can also be used in the silicicle process because it
has a | ow electrical resistivity (in the order of 14 ySZ CllIl), a 10W
COlSIIInptl0ll O silicon atons and the ability tO Illallltalll |ow
resistivity even for ual-low lisle widths down to 0.1 Vim1 8l ARRdZ&080on,
tile use of nickel nonosilicide allows the thicktless of the silicide film
to be detel-Inined nore accurately because of the absence of any reaction
beriveen the Nickel and the alulealing d&nrbient gas (typically nitrogen).

There are problens with the use of njckel npnosilicide.becayse.it is not
then oral | ywadths) el 1mcagaseiiy 1§etrﬁ€§ﬁf%‘rcéd’é'§'éidﬁ@"3%‘#5§ﬂ§t wdds igghiedeanl e,
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stinthu~es whid bigesn BLREEUDGRHasd RSCSEkhiy was founts bel ow 700C. These
probl ens canh, however, be solved by addi hg snmall anmounts of alloying

el ements such as platinuminto the nickel. For exanple, the addition of 5%

platinuminto a nickel filmlayer can increase the disilicide nucleation
t enper ahve fldegnoEasmtn st agsFenes as pdastlbppdearspsiagtlncrsadths s awbva
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is noted. The fol-Ination of these defects is inevitable because bot

ni ckel and pldsilicula laee of einaformethyclhiegh sldicubsd of yobalt slisilicate andltdhi-ffil se
very quickly, even at, relatively | oWt ﬁrrpzr ahlir es. The fol-Ilnation of

el ecri' i cal FRallay juwnetigarestce s Ol e tHEickale. BRaPRICRLdHum est abl i shes
reconbi nati on and generation centres which have a detrinental effect on the
performance of the resultant sem conductor devices. ror exanple, the

| eakage cur hgats thbRoGHEM /AN ATl QR @ ROUTiERIEYSBEEs S BHaRES i0hagaf | end
effect ri'ansi stor can becone unacceptably high if the folmati on of tile
| I'i ckel andigkadlédttionl fdsatieehyd@hiatt sordsr 80t14cLY chl heldw kbnbemptio®hkjfect of
the present invention to provide a nethod of fabricating a

nl Ckel - pl at kilicbh ratomls GroiSiE1gtitey ol inani3in 1630 1tsiSevity 20oh ol mbGLeL Tindhi | st
CaOltl' 0111l 1g the fol ~I natiol of nickel and platinumrelated defects to an
accept abl e madidis dovn fs0d fuor t HeaddbpactheofsetHeniplead Japmodihicidatallomvst he
provi de a nethod of fabricati a lllCkel-platll 11 1ln 1110110SIlIclde Ol a
Se11110011d ihiexiess @ttﬁﬁéﬂtﬁlé\e Efl@mpﬁoo‘a%géfegnﬁ@?li 1@8%6%%‘?“‘311’@&%@5%)4&‘5 a |l ow
| eakage cul = =ent . rdi ; ashe e pr 1N i
provi des a ﬁésfel?}g%i %ifp\gﬁgt}g%@g%?r%&g&& ﬁl%cﬁ} (1581 gbgrﬂl%n%g%sal&llnﬁc%ﬁmreggi R of a
sem conduct oipRfally! GillopE®). tRrdRENBDHIATPIIISE Ag LEE of il Ahon®diRviddi ng a
sem conductor stl"Ilcture having at | east one silicon region on a surface
t her eof ; depesiuseng im Hohytke: nedllyNstakkd atndapvey | hiphImbec@bing heampdratirest one
silicon region; alllleallng the sem conductor shllcture and the nickel/pl
atinum 1 ay&er texangdet agglemsiatkal iamdseived prtatanmparatniesh below LVERR 2003 4
underlying S111C011 t0 fol-1n a njckel -platinymsilicide, wherein. the
anneal i ng sﬂ@bsfioalvaé@ow%@Oapmﬁsﬁ%eﬁawwsotp Btlides shBelrahavip dégher

Advant ageous cLthe alul-eal i t t4Ne~ S 700C. Preferably, the
ni ckel / pl at F%Hfﬁ3$§/%sf§tf‘égjd‘élﬂgg%@g?agé‘%sw& f:eri ng a nickel/platinuln alloy
target. Alternatively, the nickel/pl annum | ayer is deposited by
co-sputtering a pure nickel target and a pure platinumtarget. Further, in
t he al t er naflhe¢se ptdidems cka) hplvatdrnbmsbhyedrby addiegasndlbdmoyntshef skoyiept i al
deposition of nickel and platinum , .
elements such as platinum into the nickel. For example, the addition of 5%
platinum into a nickel film layer can increase the disilicide nucleation
temperature to 900°C and the agglomeration temperature to 750°C or above
whilst the silicide resistivity remains almost the same as that of pure nickel

monosilicide.



Conveniently, any excess nickel/platinumwhich has slot reacted with the
silicon region is renoved fromthe Sell111C0l 7dL1Ct 01' devi ce.

Advant ageously, the nickel/platilnlmlayer has a nickel content of beriveen
90 and 99% and a pl ati num content of between 1 and 10% Pr e@r N:Rygg[}ghe

ni ckel content is 95%alld the platll1l1ln COltent is 5% nveni ently,
the arul eal'i ng atnosphere is a nitrogen atnosphere or all argon atnosphere.
Al ternatively, the annealing step occurs3in a vacuum Another aspect of the
present invention provides a sem conductor structure having a silicon
region and a nickel-platinumsilicide |ayer forned thereon, the 1 ~ APB

2003 s siliglide layer .having been for-1ned . by arpealin he m.conduct or
stl-ucture iﬁiﬁ’feeds\)//viupﬁprgmla Br 5P A é]k@fvg ‘Hﬁy {{gnl}?ﬁ 19 rIB&]gfﬁ'Hlﬂ%nWPckel

and the platj i Y3 [ ei ‘ i ...t rature
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110" e | eggHlé YntepaiesB RO s, ¢d eiimivhsoftitiekeaindvwplhtinaweh@edlgsflctdgd, by

way of exanpl e, V\A?h reference to the acconpanyi ng draw ngs, in which;
FI GURE 1 i snategr ajhesfoomhtign tdfethegndefectsatsi mevoéblei bbcgage deflecickel midced by

ni ckel platinum nonosilicide fornation, agai nst, anneal i ng tenperature;
FI GURE 2 i sPitgraphaysd MGIYeﬁléggéd@B}lﬁb’J@nﬁﬁlﬁalai?W§1t dtfg‘hsﬁe?*’ﬁlﬁ’uﬂé!‘?k ,GURE 3
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Figure 3 af ygfecld fiBhO@RASELAIOMd platinum establishes recombination and generation
centres which have a detrimental effect on the performance of the resultant
semiconductor devices. For example, the leakage currents through p/n
junctions of source/drain regions of a field effect transistor can become
unacceptably high if the formation of the nickel and platinum related defects is

not controlled.

It is an object of the present invention to provide a method of fabricating a
nickel-platinum monosilicide on a silicon semiconductor whilst controlling the

formation of nickel and platinum related defects to an acceptable level.

It is a further object of the present invention to provide a method of fabricating
a nickel-platinum monosilicide on a semiconductor structure to produce a

semiconductor device having a low leakage current.

Accordingly, one aspect of the present invention provides a method of
fabricating a silicide layer on a silicon region of a semiconductor structure, the
method comprising the steps of: providing a semiconductor structure having at
least one silicon region on a surface thereof; depositing a layer of nickel and
platinum on the at least one silicon region; annealing the semiconductor

structure and the nickel/platinum layer to react the nickel and the platinum with



FIGURE 5 is a cross-section tlwough the sem conductor sh-uctllre of Figure
4 after alulealing in accordance with fill elllbOClIllIlellt O the present
[11VentlOlIl; alld FIGURE 5 is a cross-section through the sem conduct or
stm cture of Figure s after renoval of ulweacted flrn, Thegppprepdflailn of
the present invention is tO Inll111111Se the formation of electrically
active defects within a sem conductor device caused by the fol ~luation of a
ni ckel - pl ati num nonosilicide |ayer on agilicon wafer. ~ ~ ~p~ 2D03 6 A
ni ckel -platinumalloy filmis deposited on the surface of a silicon

sem conduct sndelying wikcersitadosony enckadndatidep odlieiden wheetinl thguesnenlivy as
sputtering, electron-beam evaporatign, or fj n oration. If the
sputtering ﬂﬁpéﬂﬁ@dﬂﬁg3ﬂ§éwweEﬁ@ﬁ‘ﬁﬁéﬁﬁﬁ@képbgfgpaﬁgﬁﬁgion filmcan be
deposited by sputtering nickel-platinumalloy target or by co-sputtering a
pure nickel target and a pure platinumtarget. Altel-Ilatively, the |ayers
can be depoaidasiagesiuaytihalashiealWid @ikt igre sm@oRCckel or the platinum I ayer
bei ng deposited first.” The resul tant nickel/platinumlayer has a nickel
content of between 90 and 99/a and a platinumcontent of between 1 alld
|O% A 5%platinumcontent,is preferred. After the dePosition step, the
silicon senPedaenbéy.or thet | nigkeWplatingms ulYeEt d8l tdSPRPIGH! t Spe PRULREE api d

t her nmal anneagigg %o foH~n %‘nickel-platinun1nonosi|icide on sel ected
regions of DHECYPIHREM QoW @6duct or stl-ucture) If there are insul ating
materials adjoining the regions, then no silicide filmis fornmed on these
regions. It haS been f01111d that by CO 7tr(Ol11ll 7g the annealing step Such
that atl nealNlRgnditakds @Jeaﬁiekalt/]]ﬂatimmht lagat i¢ elepesiaidube capgataingbatpmen GB0C
and 720C, the fol~Ination of elech~ically active defects can be m nim sed
and r educednickehtirgescedtapire flavwim taget.accept abl e | evel for the formation
of nickel related defects and platinumrel ated defects estimted fromthe
SI A Road Map ("National Technol ogy Road Map for Sem conductors"”,

Sem conduct gr . ndustr iation .1997) - x101 ts/C and
2x101s defegpgbghﬁﬁ}ég%g@?ﬁﬁéﬁgéﬂ{H& ﬁ%gfyﬁkggﬁﬁ{ﬁéyéeégﬁgﬁﬁgﬁgﬁlﬁé ?Ballge
of 1)etV~' egl ueﬁﬁ@f—‘déﬁ%iﬁ&p@hi%kélfzﬁfdgblafiﬁﬂn. Typically, the annealing
process will take in the region of 10 to 60 seconds and it is necessary to
control the annealing tenperahlre within the above indicated range during
this period. 1 ~ AA"R 2003 7 It has been found that bel ow G30C, a_hi gher
concent r at i &Ongenighdkelany epxess Hekearatinge| whidhg hast eefdsenpcést evith thel ~n in

the near surface reqgion of the.silicon zone,. @pove.7200, a high
concentrati8%”8?’6&%??%“???3?@@8@‘ e&?ﬁ%%n%Vﬁ T§SVI6ts formin the near
surface region of the silicon zone, in addition to the fol ~l nati on of high
concentration nickel related defects. Al so, above 720C, there is a

si gni fi cant Aidvahegseudly, thieenickdigatimithYapdr lidsea mivkes cbhendef fickween e
increase ill nickel and platinumrel ated defects is illustrated graphically
in Figure landR9%mandagpatiium cheteheakbeieecurlrant L&H. a resul t ant

sel ni con<l uctor device provided with a N ckel -pl ati num nonosilicide |ayer
is al so observed when al>tlealing is cal~l~ied out outside the critical

t enper at ureqr. i denti fi ed Vi en.a t .angd, 7 ?0C. This is
iIIustratedpﬁgggﬁ%%gﬁ?§”@ﬁfﬁP€%Pt%éﬂ@§§§§?@?Bgﬁgggl%ﬁg%&ggg’éhoms t he

t enper at ure dependence of the reverse | eakage current of a Schottky di ode
of INIIn2 area fabricated on a N ckel -plati num nonosilicided silicon wafer.
Thi's surpri Siongetienily] gt droratifignitokgphcands pl @tiopermatebailege defaciigons
particularly IllIpO‘*tallt for ultra large scale integrated circuits

devi ces (subtnoosphgra.devi ces), pal-ticularly those using shallow (<O |~ln)
or ultra-shallow {<6000 ~IInClQls.

Alternatively, the annealing step occurs in a vacuumn.

Another aspect of the present invention provides a semiconductor structure

having a silicon region and a nickel-platinum silicide layer formed thereon, the



| ~lgh telllpel'atlll'e i'apld thel'lllal alllleallng is a conventional form
of alulealing which is described in "Rapid Thel ~I nal Processing, Science
and Teclul ol ogy", edited by Richard 13. Fair, Academ c Press (1993). 1~
A-'"1'"Z 103 s A specific exanple of a nmethod of Fabricatin @quqizgupe | ayer
Ol 5111C011 1'egl0l 1S of a sem conductor structure enbodsi g the present
invention is described bel ow, EXAMPLE: Refewing to rigure 3, a silicon

sem conductor stl-uctllre 1 conprises, if~tef~ aria, a surface having
silicon regions 2 {i.e, source/drain regions) and adjacent insulating

regi ons 3. Tilidid¢ Naydrghamong theeri umed4hy nnokaingnbe skwmi¢numctorestdegosi t ed
as a blal>l:et film4 over fhe sjlicop regions 2 and the adjacent .

i nsul ati ng reatedn¥t ﬂday?‘hélk Eﬂkitﬂl(ip%é‘lni‘ lgb}'ef@iﬁled”@ el %‘F4 BRENIESi ng a

conventi onal_ .de Lhion proce Thearesul t j | aty | o4 has
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Sel 111CA 1dla@0pecst!-Ilctllre 1 and the nickel/platinumlayer 4 are then
subj ected to high tenperature rapid thernmal alnealing to fol~In a

ni ckel pl ati num nonosilicide 5 on the silicon regions 2 as shown in Figure

5. The annealing takes place in a nitrogen atnpsphere at a tenperature of

700C. The alliregrdarg thatodbe s tasrels iBgcitdonasy het arorgnmeadibhgundeistoedcess

ni ckel /platinumf111 4 Q.| .top of the ingulatin egi ons 3.0f the

S 11100 1 aieniegimeaiheiger wil Mdhe ERtEan b Wathd SR iR acliFheson
regions 2 i i | .6 6, using appropriate chemcals

W t hout etcﬁ?Hg;%%gmﬁ%Tg%§%§%§%ﬂ%%?%EJ?%'111 5 fol-1ned on top of the
silicon regions 2 in accordance with nmethods for renoving nickel/platinum
films well known to those of Ol'dlllal'y skill in the art. ~1 is ~R 2003
9 The resul (RAGIUREM sanglaphshowrig thetammechtasticn pHwmidefhpatefown oahtcedtliyon
(i.e. below 1 x 1? ~ adefectg/cnB for nickel related defects and 2x | 0 ~ 3
def ect s/ cnB Melel plajinusy anesuicids [Pamatios agalshasaling €npeallerent. In the
present specification "conprise"” means "includes or consists of and
"conprising” nmeans "including or consisting of'. The featlzres disclosed in
the foregoi ngGUEED! Rt @aph@noxwhﬁé [eQlkd RV k€ b BAiNE: tefpetdtraacconpanyi ng
drawi ngs, expressed in their specific Tomms or in ternms of a nmeans for
perform ng the disclosed function, or a nethod or process for attaining the
di scl osed result, as appropriate, may, separately, or 111 any conbi nation
of sl|Ch fedWOESE bas at rlassseactay tieaph st agntavadpeivs mitusienbefovefda f or ns

t her eof . "
deposition;

FIGURE 4 is a cross-section through the semiconductor structure of Figure 3

after film deposition;

FIGURE 5 is a cross-section through the semiconductor structure of Figure 4

after annealing in accordance with an embodiment of the present invention; and

FIGURE 6 is a cross-section through the semiconductor structure of Figure 5

after removal of unreacted film.

The primary aim of the present invention is to minimise the formation of
electrically active defects within a semiconductor device caused by the

formation of a nickel-platinum monosilicide layer on a silicon wafer.



~Ul~"h~ Li~~f3 10 CLAIMS: 1. A nethod of fabricating a silicide |ayer on
a silicon region of a sem conductor stl-ucture, the nethod COllpl'ISIIlg
the steps of: providing a sem conductor stl-uctllre having at |east one
silicon region on a surface thereof; depositing a | ayer’ q‘:‘ nh&Keﬂuu@l | C
plat1ll 111117 Ol the at |east one silicon region; all Ileal'gg e

sem conduct'or structure and the nickel/platinumlayer to react tile nickel
and the platinumw th underlying silicogto forma nickel platinum
silicide, wherein the annealing step takes place at tenperature of between
680C and 720C. 2. A nethod according to Claim1l, wherein the alnlealing
tenperature is 70QC. 3. A tho&i according.to Claiml or 2, wherejin the

ni ckel / pl at Pnutitkeyptinungagexi {88 By Stt@? i Ay Hhenj SREICE AL Rnscanl oy
target. 4. A nethqod accaording to. Clailn 1. or, 2, wherein the nickel,/platinum
aver is depouieadied”canilR, b EhnvhibioRhl SlemP FiaR, ety S s

plati numta 5 ] aCOL el t 0 I , ; el yel t he
1l Ckel /pl a’%lglllﬂﬁeﬂr%ilqeggg?q%g depogﬁitdggmbyoﬁhgugg%n&er?ﬂa%?l%ggiggsi tll?otlr}llleof

ni ckel and phatdrimgnmethodAsmstiodieackondtikebptavinahi yllgy Etediangbeiepasitedher ei n
any excess nickel /platinumwhich has not reacted with the silicon region is
renoved frohytipatisangconlielepletingaviidey target prAPRCREPYiELNG. a purettioke

according to an eceding claim wherein the nigkel/platinymlayer has a
ni ckel cont &?ﬁge%?fﬁ[)@t R{t&e a%“’éﬁb%@%@%“%“‘fﬂ%t ﬁWu]rﬂng%P%‘hﬁ’eoflel%(ésﬁﬁgen 1
and 10% sequentially, with either the nickel or the platinum layer being deposited first.
The resultant nickel/platinum layer has a nickel content of between 90 and 99%
and a platinum content of between 1 and 10%. A 5% platinum content is

preferred.

After the deposition step, the silicon semiconductor structure is subjected to
high temperature rapid thermal annealing to form a nickel-platinum
monosilicide on selected regions of the silicon semiconductor structure, If
there are insulating materials adjoining the regions, then no silicide film is

formed on these regions.

It has been found that by controlling the annealing step such that annealing
takes place at a critical temperature range of between 680°C and 720°C, the
formation of electrically active defects can be minimised and reduced to an
acceptable level. The acceptable level for the formation of nickel related
defects and platinum related defects estimated from the SIA Road Map
(“National Technology Road Map for Semiconductors”, Semiconductor
Industry Association 1997) are below 1x10" defects/em® and 2x10"
defects/cm® respectively . An anncaling temperature range of between 690°C
and 710°C is preferred. Typically, the annealing process will take in the region
of 10 to 60 seconds and it is necessary to control the annealing temperature

within the above indicated range during this period.



8. A nethod according to Claim?7, wherein the nickel content is 95% and the
plat11 111111 cOltellt is 5% 9. A nethod according to any precedi ng claim

wherein the annealing arinosphere is a nitrogen atnosphere oz' ar gon
at nosphere. 10. A nmethod accoloiing to any one of Clains 1 ﬁ)sﬁ, @@el n
the allllealing step occurs In a vacuum 11. A sem conduct Ar RJ

having a silicon region and a nickel-platinuln silicide |ayer forned
thereon, the silicide |ayer having been Yorned by alulealing the

sem conductor struchlre coated with a | ayer of nickel and platinumto react
the nickel and the 1)l1at11111i11 1h'Itll Illldel'lylng silicon, wherein the

anneal i ng t QIREL ALY qb}lﬁd Qﬁﬁt"‘ﬁ&ﬂwﬁs nfg h?@%? 0041? ar%tﬁit%% hE ln%ﬁeg g'lefa%(g rl

stl~ucWre having a silicon reg I num st lici

fol ~rned t hQTefféU?s nid?@dl%F'e'xfdn@@d'd@Ye%ﬁs ﬂﬁ)ﬂ 1ﬁh§lheln%biﬁku1m RLA SiRer gligded
defects therein, the defect concentration being bel ow 1xI0~ ~ defects/cnB

for nickel rze:lnax éd)odfef m% ,andiglx ch0eSdetmncof ptattfiorrepted imudrgareltpped
defects. .A A _.Ay. A A
. AS{ Y. ASF. A#le/ﬁ@tMcPug\mérpwqaﬁb/sm]f@% l’ﬁ&]l‘éfapé dhe slliegnczone, in addition to the
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current of a Schottky diode of lmm’® area fabricated on a nickel-platinum

monosilicided silicon wafer.

This surprising minimisation of nickel and platinum related defects is
particularly important for ultra large scale integrated circuits devices (sub
0.15pum devices), particularly those using shallow (<0.1pum) or ultra-shallow

(<600A) junctions.

High temperature rapid thermal annealing is a conventional form of annealing
which is described in “Rapid Thermal Processing, Science and Technology”,

edited by Richard B. Fair, Academiic Press (1993).
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A specific example of a method of fabricating a silicide layer on silicon regions
of a semiconductor structure embodying the present invention is described

below.

EXAMPLE:

Referring to Figure 3, a silicon semiconductor structure 1 comprises, inter alia,
a surface having silicon regions 2 (i.e. source/drain regions) and adjacent
insulating regions 3. Tuming now to Figure 4, nickel and platinum are
deposited as a blanket film 4 over the silicon regions 2 and the adjacent
insulating regions 3 of the silicon semiconductor structure, using a conventional
deposition process. The resultant nickel/platinum layer 4 has a 95% nickel

content and a 5% platinum content.

The silicon semiconductor structure 1 and the nickel/platinum layer 4 are then
subjected to high temperature rapid thermal annealing to form a nickel-
platinum monosilicide 5 on the silicon regions 2 as shown in Figure 5. The
annealing takes place in a nitrogen atmosphere at a temperature of 700°C. The

annealing process takes 60 seconds.

After annealing, any excess nickel/platinum film 4 on top of the insulating
regions 3 of the semiconductor structure 1 which has not reacted with the
silicon regions 2 is reinoved, as shown in Figure 6, using appropriate chemicals
without etching the monosilicide film 5 formed on top of the silicon regions 2
in accordance with methods for removing nickel/platinum films well known to

those of ordinary skill in the art.
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The resultant semiconductor structure has a low defect concentration (i.e.
below 1x10"defects/cm’ for nickel related defects and 2x10' defects/cm® for

platinum related defects and a low leakage current.

In the present specification "comprise" means "includes or consists of" and

"comprising" means "including or consisting of".

The features disclosed in the foregoing description, or the following claims, or
the accompanying drawings, expressed in their specific forms or in terms of a
means for performing the disclosed function, or a method or process for
attaining the disclosed result, as appropriate, may, separately, or in any
combination of such features, be utilised for realising the invention in diverse

forms thereof.
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CLAIMS:

1. A method of fabricating a silicide layer on a silicon region of a
semiconductor structure, the method comprising the steps of’

providing a semiconductor structure having at least one silicon region on
a surface thereof;

depositing a layer of nickel and platinum on the at least one silicon
region;

annealing the semiconductor structure and the nickel/platinum layer to
react the nickel and the platinum with underlying silicon to form a nickel-
platinum silicide, wherein the annealing step takes place at temperature of

between 680°C and 720°C.

2. A method according to Claim 1, wherein the annealing temperature is
700°C.
3. A method according to Claim 1 or 2, wherein the nickel/platinum layer

is deposited by sputtering a nickel/platinum alloy target.

4, A method according to Claim 1 or 2, wherein the nickel/platinum layer

is deposited by co-sputtering a pure nickel target and a pure platinum target.

5. A method according to Claim 1 or 2, wherein the nickel/platinum layer

is deposited by the sequential deposition of nickel and platinum.

6. A method according to any preceding claim, wherein any excess
nickel/platinum which has not reacted with the silicon region is removed from

the semiconductor device.
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layer has a nickel content of between 90 and 99% and a platinum content of

between 1 and 10%.

8. A method according to Claim 7, wherein the nickel content is 95% and

the platinum content is 5%.

0. A method according to any preceding claim, wherein the annealing

atmosphere is a nitrogen atmosphere or an argon atmosphere.

10. A method according to any one of Claims 1 to 8, wherein the annealing

step occurs n a vacuuin,

11. A semiconductor structure having a silicon region and a nickel-platinum
silicide layer formed thereon, the silicide layer having been formed by
annealing the semiconductor structure coated with a layer of nickel and
platinum to react the nickel and the platinum with underlying silicon, wherein

the annealing temperature is between 680°C and 720°C.

12. A semiconductor structure having a silicon region and a nickel-platinum
silicide layer formed thereon, the silicide layer having nickel and platinum
related defects therein, the defect concentration being below 1x10" defects/cm?

for nickel related defects and 2x 10" defects/cm® for platinum related defects.



