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Abstract To investigate the application of amorphization determining factor(ADF) and phase deter-
mining factor(PDF) model to metal/silicon systems, ion beam mixing was carried out at various temper-
ature with different doses in Ni/Si system. lon beam mixing was performed in R.T.~200°C range using
80keV accelerator with 1.0 X 10*Ar~/eni~2.0 x 10" Ar* /enf and the phases were characterized by TEM
and GXRD. ADF value of Ni/St system is 0.804 and PDF value of Ni.Si is the largest negative among
other compound phases. According to ADF and PDF models, we could perdict the formation of amor-
phous phase and also predict Ni,Si as the first crystalline. These predictions fairly well corresponded to
experimental results. In conclusion, ADF and PDF models can be well applied to the prediction of the
amorphization reaction and first phase formation in binary thin films.
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Fig. 1 Schematic diagram of 80keV accelerator used in this experiments.
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Fig. 2. XRD patterns for Ni/c-Si(substrate) thin films
after ion beam mixing at room temperature.(Q : Ni, @
I NLSL, T NisSiz)
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Fig. 3. XRD patterns for Ni/a-Si hilayer thin films be-
fore and after ion beam mixing at room temperature.
(O N, @ : Ni.Si, [J: NisSiz)

o} Fig. 2¢lA k= 22 1.0x10"°Ar*/cofe]
o] & Mol = NiSiaduto] #A= gl 20
X 10"Ar*/cnfe] o] Mol = NisSi, 7}
NiSi4te]l Ni:Sidst @7 #a= ot NiSidt
S o] WHje oAl AL A
< detiz glen Egedduidld HA
Ni.SiZ& wjddst = oo Nig Ape]
Aol A NisSi,7h 3 Adol= 1, NiSiZa Sis
2}ole] Aol A& NiSizb A=}, o o,
A”E SigFeoz AFHA olFdn e
Roz #okEch NiSIHE <24 Sid o B
tte a2 A 2L w A Sid Aol ¥
A A Ao = o]} wA A Sid
745, ol Aol o Efe] 44 Sidzte
gato] tis A dojutm ks 2 SidA)
© NiSigdel @A) Heg Sidre] FFo
ZuE Aol

2 Algel dislA ol ERAYE
200CHN M 3 749 XRDEAMZA#HE Fig 4



H49% - 224 -

(c) 2.0x10"Ar'/cm?

Fa . g
\ .
M
S (b) 1.0x 10"Ar"/cm?
S =
alll IS g
o D by z
= . 3
S &
N °
S \\“‘/\M\

(a) 5.0x 10'°Ar’jem?

® (400)

m (201)
® (304)

!T\'%llf‘iggll)lﬁ(lllﬂllllﬁ]rt‘[m

— 20

Fig. 4. XRD patterns for Ni/a-Si bilayer thin films
after ion beam mixing at 200°C.(O : Ni, @ : Ni.Si, [
o NiSiz)
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Fig. 5. XRD patterns for Ni/c-Si(substrate) thin films
after RTA for 30sec at 200°C and pre-ion beam mix-
Ing at room temperature.(O © Ni, @ > Ni,Si).
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Photo 1. TEM diffraction patterns and sequence during ion beam mixing in Ni/Si bilayer thin films.(C) ¢ Ni, @ : Ni,

Si, O ¢ NisSi., B ¢ NiSi, ¢ @ Ni,Si)
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Table 1. Summary of parameter and PDF vlue for Ni/Si system.

" CON- TLIMITING | . | f T T 07 1 7 T __TFIRST
SYSTEM PHASE ) DN, N, 4H* | Py | P | PDFY
,,,E VGVRUENLY‘ELEMI:NT‘L‘V e ‘N‘r R o PHASE
CNiSi [ NG Ni 05350, 0l 1 ﬂ 1| -37.2 2654 0.250 [ 6635
N1%1 I Ni 33>041ﬂ 43 N 31 12 | <423 -3168] 0.279 | 8.842
IR S\ N ARSI S LIS L e i .842)
Nl,sl C Ni ()%()bfn 6 4| 2] 4693764 0.250 |-9410) .
Ni/Si : ST R e Sl S NI
lel_, NC Ni 0.535(0.600] 80 18 132 | 452 in .30 )()317:2.73034
| NiSi C Si 0.4650.50 J 8 4 4] 424 ]-39.43]0.200 | -7.886
NiSi. NC St [0.4650.667 12 | 8 | 4| -29.3[-20.44  0.167 |-3.407)

1”) This value has the dimension of atomic %.
2) This value has the dimension of kJ/mol -
3) This value has the dimension of cell.

atom.

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

5, 6) NC represents the non—congruently melting compound and C, the congruently melting compound.
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Photo 2. TEM diffraction patterns and phase sequence during ion beam mixing in Ni/Si multilayer thin films.(@ :

NSt O 0 NisSiz, B 2 NiSi, €2 NipSi.. & 0 NiSi)
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