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Real time analysis of growing process of CVD thin films.
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Real time analysis of thin films growing under chemical vapor deposition (CVD) conditions is
a key to comprehensive understanding of the CVD processes and, further, the development of new
sophisticated materials. Polarization modulation IR spectroscopy (PM-IR) can provide direct
information about the dynamic behavior of chemical species on solid surfaces over wide pressure
and temperature ranges. In the present study, we applied the PM-IR as well as a quadruple mass
spectrometry (QMS) to the real time analysis of the deposition process of (1) W through the
reaction between a-Si:H and WF, and (2) SiN, using photochemicat reaction of Si;H and NH,. The
results are summarized as followss.

(1} IR absorption bands due to species (Sil; and SiH,) incorporated in the a-8i: H were
decreased in intensity during exposure of WF,. The reduction rate was faster for the SiH, species
than for the SiH; species. The mass spectrometric analysis revealed that evolution of H, into the
gas phase took place prior to that of silicon fluorides. These results suggest that WFg reacts
preferentially with the SiH, species present in the hydrogen-rich laver.

(2) Two bands ascribable to ¥Si-N modes were observed. In the initial stage of the deposi-
tion, a band appeared at 965 cm™!, whose intensity was nearly unchanged during the deposition.
As the film was deposited further, a new band emerged around 1030 cm™ which grew rapidly,
dominating the spectrum. Upon admission of Fz in to the cell, the 965 cm™ band decreased in
intensity, while the band at 1030 cm™' increased. Further, the F. admission lead to evolution of
SiF, into gas phase. The results suggest thai the presence of silicon-rich growing surface layer,
which converts into a stable network of silicon nitride.
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