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Photo—induced Fabrication of Si(: Films at Room Temperature

Koichi Awazu
Electrotechnical Laboratory

Abstract
Photo-induced fabrication of amorphous Si0: is examined with tetramethoxysilane (TMOS) at room
temperature using VUV light source. Silicon and PMMA are used as the substrates. The photo-induced
reactions consist of two step: photo-excitation of substrate and photo-induced syathesis of SiQ=. It is
observed that the photo-induced modification of silicon and PMMA surfaces. Models of the

photo-induced reactions arc also proposed.
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Fig.1 Comparison of the brightness of

several lamps.
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Fig.2 Optical absorption spectra of

methanol, TMOS, and TBOS in the

gas phase,
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Fig. 4 (i) and (ii): ATR spectra. (a)-(e):
Absorption spectra.
Spectra (i) and (ii) represent
gsilicon wafer before and after ihe
irradiation A, respectively. (a):
TMOS coated silicon. The silicon
wafer is irradiated in advance of
coating. TMOS coated silicon after
irradiation B with a photon-energy
of (b) BeV, (c) T.2eV, (d) 12.9eV,
and (e) 4. 1eV.
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Fig. 5 IR spectra of PMMA before and after
the irradiation A with Kr. excimer
lamp, Irradiation times were 1, 3,
and 15 minutes which correspond to
the photon number of 7>10'7cm™?, 2
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Fig.6 Reaction models

Photograph TMOS-coated PMMA plates.

(a) TMOS-coated PMMA without the irradia-
tion A

{b) TMOS-coated PMMA with the irradiation

A
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Fig. 7 IR spectra of the TMDS-coated PMMA.
(a); TMOS-coated PMMA without the
irradiation A. (b); PMMA film
irradiated with excimer lamp in
advance of TMOS coating. (¢);
Spectrum (b) after 1 hour keeping
in dry N. atmosphere. For clarity,
the ordinates have been displaced.
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Fig. 8 IR spectra of the TMOS on the irra-
diated PMMA. Irradiation A was per-
formed in advance of TMOS coating.
(a); TMOS-coated PMMA before the
irradiation B. Irradiation B was
carried out for (b) 15 min. and (c)
thr.. (d); Thermal Si0..
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Fig. 9 Optical absorption spectra of PMMA.
(a);as-prepared PMMA, (b)-(d} denote
the PMMA plates irradiated for 1, 3
15 min. with Kr: excimer lamp,
respectively,
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