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Abstract

Ar* ion-beam mixing method was applied to the formation of Ni-silisides. Ni/Si
samples irradiated with 200 keV Ar* were observed by a high resolution analyticalmi-
croscope. At low temperature (<200°C), the ion-beam mixing was enhanced effective-
ly to form the objective material of NiSi, phase which showed the epitaxial relation
for the Si matrix. The process is probably caused by the direct collision of ions and
target atoms. At medium temperature (>300°C), the effect of ion-beam mixing was
limted, and only the NiSi phase was formed. The suppression arises from the forma-
tion of the defect-free zone around the interface between the siliside and Si. From
these results it is indicated that low temperature ion-beam mixing is useful for the
formation of the siliside with a good epitaxitial relation to Si matrix.
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Fig. 1 Crossectional structures and microchemical distribution in Ni/
Si specimen irradiated with 200 keV Ar* ion at room tempera-
ture.
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Fig. 2 Crossectional structures and microchemical distribution in
Ni/Si specimen irradiated with 200 keV Ar* ion at 100C.

1X107 Art/cm? D4 (Fig. 4 4), LMz 3BIca» N, KEO Ni B2 72, s
roofEEy 5, FEANE Ni,Si, FHiENiSi, Siflliz NiSi, TH Y, Bk NisSi, i3, BEIN
el o2, HFRDEZIZZNE N, #5004, #9200A, #1200ATH - 72, %3 NiSi, 13 5 X 10 Art/
cm? o S TEEL LG 72, FARD STz EeIcIBRELL, 2 ) A FEoOREICIE, Ar N7 hER
DN ZNHLDERGD SADP 123N ) A FRUOIERE SibsnmrzxrL, L
Ni,Si U NiSTUIIRIF R Tr 2 E#ERN 2D, ZEOEIH ARy F BN TWDE, 2Dk, &
HEH > NipSi 237 WD 5 D SADP 2 et L 728558, NiSi, r Sioa®y Fi3iZ A LRL
FHEETH Y, 100C DA L FEkIC, NiSi, & SiERIZBVWI X o v LVBERICH B EE 2
bz, LaL, TOREEHETIE, &) T4 FOREZ, KEOHE L DEN TV,

(4) 300°C K 1r400°C R 5T

300°C f& 4t TEM 48, SADP K Uf EDS iR % Fig. 5127”3, 1 X10* Art/cm?(Fig. 7)
ORSFETIZIZTEMERETSH ), REMIC—IBOR DO FAEL 72, EEMIZH50at. %Si D
NiSi #HTH 2 7%, EEFEEENIZI3~50at. %BSi # FA Tz, ZDOHEDERZERNEE % Fig. 5
IORT, ZOETFA%IF Ni,Si o {001} HERMFET.044A, {011} »HEEFE4.07A 121313—2 L, Ni,
SifHEFIEE N7z, )W A FHAER (Z NiSi THB800A, Ni,Si T200A BETH 5, 728K
DSTFFRESRETHY), BEHEEIC L 2EMIL—7PEEI N, BREEIBENT 5 &, Ni,Silt
WL, NiSi oBAHE 2572, TDEZIFTH900A TH Y, L) EBEAECLMHOEZ 3L %
W,



16 KE B9 - RN SEE - SRR - R S 6

60 30 —>{ (nm)

amor. Ni—S NiSip amor. Si

amor.Si

amor.Ni-Si

IX10YAr /em?

Fig. 3 Crossectional structures and microchemical distribution
in Ni/Si specimen irradiated with 200 keV Ar* ion at
100C. SADP shows epitaxial relation between NiSi,
siliside and Si matrix.
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Fig. 4 Crossectional structures and microchemical distribution in
Ni/Si specimen irradiated with 200 keV Ar* ion at 200°C.
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Fig. 5 Crossectional structures and microchemical distribution in Ni/Si
specimen irradiated with 200 keV Ar* ion at 300C.
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Fig. 6 Crossectional structures and microchemical distribution in Ni/Si
specimen irradiated with 200 keV Ar* ion at 400°C.
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Fig. 7 Profiles of radiation-dameges and stopped ions by computer
simulation for the layers of Ni (50nm)-Si.
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Fig. 8 Profiles of radiation-dameges and stopped ions by computer
simulation for the layers of NiSi (90nm)-Si.
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