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Polyimide/silica hybrid
Scheme 1 Preparation of polyimide/silica hybrid film.
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Intensity of silica peak
in IR spectra
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Fig.1 Intensity of silica peak in IR
spectra vs. residual weight by
organic elementary analysis.
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Fig.2 Added silica content vs.
ratio of estimated content to
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Fig.3 Visible transmission spectra
for P-6F and silica hybrid films.
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Intensity of silica peak in IR spectra
Fig4 Measured (filled symbols) and
calculated (open symbols and solid line)
refractive indices for Pl/silica hybrids.
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Intensity of silica peak in IR spectra
Fig.5 Lateral CTE (a, ) for free-
standing films.
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Intensity of silica peak in IR spectra
Fig.6 Silica content dependence of
estimated biaxial modulus (Ep/(1- 1£)).
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Intensity of silica peak in IR spectra

Fig.7 Silica content dependence of
average thermo-optic  coefficients
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Intensity of silica peak in IR spectra

Ang —¢ d(g// —ﬂ)

T ar ¢lay -ay) @) Fig9 Silica content dependence of
. anisotropies in thermo-optic coefficient
ZIZTC, FAR EFREHZIBWTHEWN CTE (o) )iX (d(An)ldT).
a, = ag =2ppm/K THYOIEF TSN | dAn)dT X g™
o, \ZHBITBEEZBND, dAn)dT Lo, RHETHE 25; , ®
(Fig.10), | OERIZHEST|d(An) dTIHS BRI RL T 0
201 WgP-6F .

WD, Lo TEBRERNLE dAnYdT 1 a | IRTBIIKTE
FBTENTENT,

=
a5l Smps

Anisotropy in thermo-optic
coefficient, d(An)/dT [ppm/K

-10 L t 1 1
100 110 120 130 140 150
Vertical CTE, o, [ppm/K]

Fig.10 Vertical CTEs (a, ) vs.
anisotropies in  thermo-optic
coefficient (d(An)/dT).
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