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A spectro-microscopy study has been conducted on the Ti(film)/ SiC(substrate) system. The
interfacial reaction in this system was characterized primarily by soft X-ray emission spectroscopy (SXES)
under selective fluorescence excitation using synchrotron radiation, while the variations in surface
morphology of the heat-treated Ti films on SiC were analyzed by X-ray photoemission electron
microscopy (X-PEEM), complemented by Auger electron spectroscopy (AES) and X-ray diffraction
(XRD).

SXES is a non-destructive interface and buried-layer characterization technique that yields
valence band density of states (VB-DOS) of the specimen under studied. It provides information on the
different electronic states such as s-, p-, and/or d-electronic DOS separately due to the selection rule in
electronic transition giving rise to photon emission.

The image in the PEEM system is based on the lateral photoemission intensity distribution from
a solid sample surface. The contrast in the image arises from variation of the electron yield caused by a
change in photon energy, a change in X-ray polarization, surface topography, and differences in the local
work function.

The Si L,; and C K soft X-ray emission spectra, which reflect local and partial Si (s * d) states
and C p states, respectively, revealed the formations of Ti;Si; and TiC in the reacted interfacial region of
Ti/SiC sample.

The surfaces of transition metal (Ti, Ni) films deposited on SiC and Si(100)
substrates were imaged by photoemission electron microscopy (PEEM) utilizing either high-
pressure Hg arc lamp or synchrotron radiation(SR) as light sources for photoemission. The
images were taken after in-situ thermal treatment on the samples in UHV conditions.
Island-like structures as well agglomerations were observed on the 40 nm thick Ti films on
Si(100) annealed at ~700 °C. The surface of a 50 nm thick Ti on 4H-SiC sample was stable up
to ~850 °C, where island-like structures were observed. For the 10 nm thick Ti on 3C-
SiC/Si(100) sample annealed to ~800 °C, island-like structures (in-ring clusters) were formed.
The 40 nm thick Ti film on 3C-SiC shows island-like structures after heat-treatment to 850 °C.
The AES analyses on Ti/3C-SiC samples, heated from 600°C to 1000°C, reveal the Si-rich
surface. Although the surface of a 4 nm thick Ni film on 3C-SiC remains stable up to 650 °C,
diffusion of Ni films on the edge of the films were observed. Interestingly, an abrupt contrast
reversal was observed at ~240 °C in PEEM.
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