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l.Introduction
Continuous shrinl€ge of minimum f€afirc size. requires

the minimization of therrnal hdget in order to srppress

diffrsion urd deactiration ofdopmb. kr silicidatim prccess,

eqpeciaty, lowering terpematre has been studid ortensirrcty

uingNi instead ofCo which has beil usd onrurtly llfl .

The other ap,roach-in od€r b redrce lhsrmal brdgs is to

slrcrt€n tre heding time inst€ad of lowering ffip€rafire.

High teryeratre, in gsnera[ g\€s hi$ quality in the film

fomation such as Si oxidatiorU CVD md rytrtter so orr. The

migration of atoms Gntlancd d hi$ Emp€ranrc bads o fire
stable stuctre wift high fusity. Therrefore, we have tied
the novel silicidation with high t€firpenatre ard very short

time (nrsec) rsing flash lanp [l] . This paper rcpoa tre

stuctrc ad electical properties of Ni silicide M by

msec order pulse heating.

2. Experimental

P t]?e (100) Si waferwas clearedbyAr qputtering and

followed by sequential deposition of Ni ard TIN wiftr tre

thickness of 25 md l0nlrr, respec{ively. This saryle was

loaH into the flash lary equiprent wtridl has fts similar

stucfire rcportod previously [3] , ard ther ercposed to

irrdiation witr about lmsec width after prreheting to 200"C

The irradiation en€rgf is proportioul b the volhge chaging

capacitors in the circuit 1910V ilfr ZffiV wre used in this

etperim€nt The higfrest t€meeratx€ rcachd is over

1000t accoding to e$irnation of the stred resisAnce of
implantedlayer.

3. Results and Discussion

Fig.l strows )(RD qpecta of fte saryles irradidecl at

the charging voltage of l9l0V. 1-4 shob inadiation indroes

onlydecrease inNi rn€tal peak srryesting curzunption ofNi
to the reaction wift Si. Anynewpeak dose not ryear less

ftan 4shos ard lOshob irrdiatiqr produces polyuystalline

Ni2Si Cross-sectional TEM photograptu are also shoum in

fig.Z, The reaction laym formod by l-4 shob is widently

classified into 3 la1rers. These laprs oonsist of aNi rictr layer,

Si rictr lay€r and inffirndiat€ly lalar, as the oonpositior are

sttnffirarized in Thble l. No signal orcept b Ni and TIN in

Fig.l demons0afes trat trese lalrrs are not crlrutal" but

amorptms. Fig3 irdicates how each lE€rs ctranges witr a

nrmber of irradidiorr Th€ firS one strot prcdrrces 3 la1us.

F\rfter irradiation d€creases tre rryper Ni rich lE€r and

increases thelourer Si rictr layer,

On tre basis of ftese resulb, tre fullowing prccess car be

considerod. Flash lary irradiatiqr irdrces diffirsim ofNi ard

Si each ofter b prcfuoe mrorphors mixd lay€r. Fuft€r

irradiation enham difrsion ofNi into the lower Si rich lap
and then crystal Nli2Si duces ftrom arnorphorn mixed la1ar.

Finalty all mixd la),€rs convert to NDSi.

Fig4 ohorlns )(RD qpectra of fire saryles irradiabd at

&e chaging rrultage of 24ffiY. Orly one strot in tris case

prcduc€s pol5rcr5tstalline Ni2Si md NiSi. Additimal one

shot incrpases NiSi beca$e of conversion fiom Ni2Si b NiSi.

Fig.5 irdicates \ariation in shetresishnce as a firnc{ion

of fte sbot nrur$er with a parrcter of drrging rnltago.

The sheetresisbnoe of4A/tr(ryecific rpsistme of about 15

p 92 . cm) has acoorrylished at 2 sho6 of 2.4ffiY. Fig6

shoun cross.sectional TEM plrotogrryh oftbe saryle wi& the

sheet r€sishnce of 4 Q/tr. It should be noted ffrat fte int€rfrce

betqrc€n NiSi and Si $Sstat€ is ocfiernely mootb. Is
roughness is only 4nm (fion peak to ralley).

4. Summary

A very *rort tirr silicidation d high terryeratne

has bee,n sfidid wing flash lq for fre fint tirre.

Optmizatiur of tre enq/ md tre urmber of irradiation

leads to prodrction ofthe silicide witr fte Seet resituce

low mugbb applyb devices. kr addition, itcanb€ e(ceetd

that fte smooft interfrce betwem silicide md Si substnf€ will

lead to fonnation very low lealoge junction.
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fig.l )(RD spectra ofthe sarryles at the charging vohage of 1910V
The incidence angle of X-ray is 0.f ofrfium2 0 12 to avoid

diftac'tion ft,om Si substmte"
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Fig.2 Cross-sectional TEM photographs of samples.

Fig.5
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Thichess of reactionlaver as afirnction ofthe shot number.
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XRD spectra of the samples at the charging voltage

of 2460V. This XRD is three-axis X-ray diffraction.
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Sheet resistance of sample as a function of the shot

number.

Fig.6 Cross-sectional TEM photograph of sample with the sheet

resistance of4Qitr.
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