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Abstract The thermal behavior and the crystallographic characteristics of an epitaxial C49-TiSi; island formed in a Si
(001) substrate by N; treatment were investigated by X-ray diffraction (XRD) and high-resolution transmission elec-
tron microscopy (HRTEM). It was found from the analyzed results that the epitaxial C49-TiSi; was thermally stable
even at high temperature of 1000°C, therefore did not transform into the C54-stable phase and did not deform
morphologically. HRTEM results clearly showed that the epitaxial TiSi. phase and Si have the orientation relationship
of (060)[0011TiSi,//(002)[110]S4, and the lattice strain energy at the interface was mostly relaxed by the formation of
misfit dislocations. Furthermore, the mechanism on the formation of the epitaxial C49-TiSi; in Si and stackir}g faults
lying on the (020) plane of the C49 phase were discussed through the analysis of the HRTEM image and the atomic
modeling.
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Fig. 1. Structure variation of TiSi; phases formed by N, treat-
ment. A, B and C correspond to the cases of N treatment of 0
sec, 30 sec and 60 sec, respectively.
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Fig. 2. Low magnification TEM images obtained in the not treated (a) and N, treated (b} specimens after silicidation.
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Fig. 3. HRTEM images obtained in the not treated (a) and N,
treated (b) specimens before silicidation.
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Fig. 4 HRTEM images obtained in the not treated (a) and N
treated (b) specimens after silicidation.
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Fig. 5. (a) and (b) HRTEM images showing tilted C49- TiSi. islands and vacancies. (c) (060) rocking
curve of the C49-TiSi, phase. (d) Orientation relationships of the C49-TiSi; phase tilted away from
Si (002) plane. Angles indicated by A, B and C in (d) are correspond to 51.72°, 54.74° and 62.25°,

respectively.
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Fig. 6. Structure variation by the additional RTA treatments.
A, B, C and D correspond to cases of 900°C, 1000°C, 1050°C and
11007, respectively.
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Fig. 7. Low magnification TEM image (a) and HRTEM image
(b) obtained in the RTA treated specimen at 1050°C.
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Fig. 8. (a) HRTEM image of epitaxial TiSi, parallel to the Si (002) plane. (b) HRTEM image of
epitaxial TiSI, slightly tilted away from the Si (002) plane.
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Fig. 9. (a) HRTEM image showing the stacking faults lying on the (020) plane of the C49-TiSi,
phase. (b) Enlarged micrograph showing stacking faults. {c) and (d) Enlarged micrographs of regions
A and B in (a). Rectangles in the images correspond to the unit cell. Fourier transformed diffraction
patterns obtained in HRTEM images of (c) and (d) are shown in the right side of the images. (e)
Unit cells of Si and C49-TiSi.. () Si atomic model of the [110] zone axis. (g) TiSi, atomic model of
the [001] zone axis.
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