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Abstract Amorphous phase and crystalline phase formation, and phase sequence by solid state reaction
were observed in Zr/Si multilayer thin films by differential scanning calorimetry(DSC) and XRD. The
result was compared with the ones expected by effective driving force (EDF), effective heat of
formation(EHF) and PDF model. Amorphization reaction was occurred in Zr/Si multilayer thin films
and it was consistent with the one predicted by EDF model. First crystalline phase formed by solid state
diffysion was found to be ZrSi in Zr/Si system. According to the EDF and PDF model, however, ZrSi,
and ZrSi were expected to be formed first. Therefore, the experiemental result was consistent with PDF
model. ZrSi, was formed after the formation of ZrSi, regardless of the atomic concentration ratios of Zr/
Si multilayer thin films, and it was agreed with the prediction from the EHF diagram. Nucleation was
the rate controlling step for the formation of ZrSi and the activation energies for the formation of ZrSi
and ZrSi1; were 1.64+0.19eV and 2.28 +0.36eV, respectively.
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Fig. 1. DSC traces for Zr/Si multilayer thin films

heated to 700°C at (a) 20, (b) 10, (¢) 5C /min.
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Fig. 2. XRD patterns for Zr/Si multilayer thin films
heated to (a) 520, (b) 540, (¢) 700°C at 20°C /min.
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Fig. 3. DSC traces for Zr/Si multilayer thin films heated
to 700°C at (a) 40, (b) 20, (c) 10, (d) 5°C/min.
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Fig. 4. XRD patterns for Zr/Si multilayer thin
films heated to (a) 530, (b) 700C at 20°C/min.
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Table 1. Effective Heat of Formation and PDF for Zr/Si system.
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Fig. 7. Isothermal DSC trace for Zr/Si multilayer thin
films after 10 minute heated at 530°C, 200°C /min.
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Fig. 8. Kissinger plots based on DSC analysis for
7ZrSi and ZrSi;. Line 1 and 2 are Zr : Si=1: 2.
Line 3 and 4 are Zr . Si=1: 1.
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