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Abstract — In present study, ion beam mixing was carried out at various temperatures with different
doses in Co/Si system and the phase evolution induced by ion beam mixing was interpreted with
amorphization determination factor(ADF) modei and phase determination factor(PDF) model. Ion
beam mixing was performed in R.T.~400C range using 80KeV accelerator with 1.0X 10¥Ar~ /em?*~
2.0X10"Ar ' /em® and the phase characterization was analyzed by transmission electron microscopy
and glancing incidence X-ray diffraction. The first phase during ion beam mixing was Co,Si in
Co/Si system and it transformed to CoSi with increasing ion dose. These experimental results
fairly well corresponded to the predictions of ADF and PDF models. In conclusion, it can be well
applied of ADF and PDF models to predict amorphization reaction and first phase formation in
binary thin films.
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Fig 1. XRD patterns for Co/a-Si bilayer thin films be-
fore and after ion beam mixing at room tempe-
rature. (O: Co, @: Co,Si)
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Fig 2. XRD patterns for Co/x-Si(substrate) thin films
after ion beam mixing at room temperature. (O:
Co, @: CoSi)

S BlAA-Y Ao o)A EFA A FE EE
(cascade mixing)¥ RED %ol 23 #4ile] 0 &
7VslAl so, &3 d9uR o]%5F Sidzks Codd
2o} vlge] A AN 1A EA] = A
AR CoSivh dAsle Aoz Aot ual,
CoxSi 2712ke] A Aol Codate] o)} FAlol
Siglzle] olF= A4 WS Fad 847 HE& o
G glok oAt} o] o] 24l EFYHE o)&st A
oA wlAAAL 2 AL FAHAA F gldoh
Fig. 3 o]&4l &E3F dAMelg & A% d
XRD ¥4 A¥e el ok 7 AlHE g He
A Foizl o] AgE Folole] EFRIAE Folon
200C ol 4 30% FoF RTAAMEE slgdrh 2 23,
AHAE §F Follv @2 o]z 49 CoSigt
CoSiz} F&stgdon o] 2Alzko] vima] £ 7 fol=

{d) 1.5x10"Ar’Jcm?

é ® (121)
jo ©02)

(c) 1.0x10"Ar'fcm?

o (121)

am

é‘

(b) 5.0 10"Ar’fcm?

Arbitrary Unit

» (1)
(121

|

{a) 1.0x10"Ar"/cm?
W%WMMM

T TR lﬁl‘v*vﬂﬁv T lﬂrﬂ'l'lysl T 1@! TITTHATTT

(11
(121

Fig 3. XRD patterns for Co/a-Si bilayer thin films after
RTA for 30 sec at 200C and pre-ion beam mi-
xing at room temperature. (O: Co, @: Co,Si,
m: CoSi)

CoSimte) EAslrt w3}, o} &Alsfe] o2
CoSide- AEA o2 AAghe o = glch o] R
CoZ 7 a-Si% Alele] Ao o] 24 Ejbel o3|
H3H CoSido] dAe] Aol e Al or HAgat
EAlol Co.Sigh SiZo] Aol 4 CoSitte] #HA= ]
ohil B 5 Qlrh o) &Algke] £ AfelE CoFol
o138 AMEwA Co7t SiZWE AEHo 2 it
817 =3 o)afell Co,Sido) SigWZ At el
%, Al FEHo| FojHel we}l CoSiot Si
Ao 4 CoSiol @4 rFside] F718E & 4 9l
o, o]7-e A Cogl Sirle]g] Aol A CoSieh
CoSi®] & 7VeAg A4kl a2 ik CoSizt A
ol A gAEetE o] £H& CopSidol vlsird A
o2 wig e Abefoln] nH 3 Abejel Al

Journal of the Korean Vacuum Society Vol. 4, No. 1, 1995



30 4% - Be g MIT - B

Table 1. Summary of parameter and PDF value for Co/Si system

SYSTEM PHASE CON-  LIMITING G G N, N, N, AH?Z) P,? P,° PDF® FIRST

GRUENCY ELEMENT ( ’ PHASE
Co,Si c? Si 0225 0333 12 4 8 —385—26.01 0222 —5.780

Co/Si CoSi C Si 0.225 0.500 8 4 4 —502—2259 0200 —4.526 Co,Si
CoSiy C Si 0.225 0667 12 8 4 —343 —1157 0167 —1.931

1) This value has the dimension of atomic %.

2) This value has the dimension of kJ/mol-atom.

3) This value has the dimension of cell.

4) This value has the dimension of kJ-cell/mol-atom.

5) NC represents the non-congruently melting compound and C, the congruently melting compound.
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