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Abstract The growth of amorphous and first crystalline phase, and phase sequence by solid state
reaction were examined in Co/Si multilayer thin films by DSC and XRD. The experimental results were
compared with the results expected by effective driving force models, PDF and effective heat of
formation models. Amorphous phase growth was not observed in Co/Si system and it was consistent with
the predicted result by effective driving force. It was observed that the first crystalline phase is CoSi.
According to the PDF and effective heat of formation models, the first crystalline phases were CoSi and
Co,Si, respectively. The experiemental results were coincident with the PDF model considering structure
factors. In case of the atomic concentration ratios of 2Co : 1Si and 1Co : 2SI, the phases sequences were
CoSi—Co,;Si and CoSi—Co0:,51—CoSi—CoSI,, respectively and it was analysized through the effective
heat of formation model. The formations of CoSi, Co,Si and CoSI; in initial stage were controlled by

nucleation and the activation energies for the nucleation of three phases were 1.71, 2.34 and 2.79eV.
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Fig. 1. DSC traces for Co/Si multilayer thin films
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Fig. 3. DSC traces for Co/Si multilayer thin films
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Table 1. Effective heat of formation and PDF for Co/Si system.
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Table 2. Activation energies for CoSi, Co,Si and

CoSi; formation
Unit(eV)
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Fig. 9. Kissinger plots based on DSC analysis for
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