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Table 2 Refractive index of an a-8i film,

A (um) g Any ng dng no |ng—nc|
1.710 3.14 0.13 3.11 0.03 3.11 0.00
1.435 3.16 0.13 3.14 0.03 3.13 0.01
1.935 3.14 0.13 3.15 0.03 3.16 0.01
1.095 3.15 0.13 3.19 0.03 3.19 0.00
0.985 3.20 0.14 3.23 0.04 3.22 0.01
0.895 3.27 0.14 3.26 0.04 3.96 0.00
0.825 3.40 0.16 3.31 0.04 3.31 0.00
0.770 3.30 0.16 3.37 0.04 3.36 0.01
0.720 3.28 0.17 3.41 0.04 3.42 0.01
0.684 ; 3.34 0.20 3.49 0.05 3.48 0.01
0.648 ! 3.35 0.27 3.54 0.05 3.55 0.01
0.620 3.3 0.51 3.61 0.05 3.61 0.00
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Table 3 Extinction and absorption coefficients of an a-Si film. °

A(um) ko ay{em™1) Aaz (em™1})
1.435 0.0059 510 220
1.095 0.0075 260 220
0.860 0.0101 1580 220
0.700 0.0157 2820 230
0.600 0.0804 16830 440
0.540 0.1797 41810 1720
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Table 4 Parameters of a-8i films.

H W &® 5 #E R E (O B & B M BB (um)
_ 1 440 T 0.628
2 330 KB 0.686
3 300 B 0.850
4 240 s 0.456

#®5 FTENERETEKNIERERARALESE(EARRD
Table b Optioal parameters of the a—Si films grown at different substrate
temperatures (sample numbers are the same asin Table 4).

L

R R S a b (umm?) o(um?) Ey (V) B(eVium) 3
1 3.44 0.067 0.061 1.72 6.2
2 3.08 0.099 0.041 1.73 5.6
3 3.06 0.097 0.036 1.76 5.1
4 2.81 0.029 0.036 1.89 6.4
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104F
1. -
. 4 _3? \S
. <) 103-
/Y W N [ (R N U RN NN NN RN SN SN S | 10=!l1|||||l|||lLtllL
0.5 1.0 L5 2.0 0.5 L0 1.5 2.0 &5
Afum hy/eV .
B4 FERENGEERHEELRED BHS5 AEAERETEKRIERERDBKAR
Fig. 4 Curves of chromatic dispersion SEAEXTFHEENCRAERAK 4D
of the a—8i films(sample numbers are Fig.5 Absorption coefficients as a function of
the same ag in Table 4). incident photon energy for the a—Si fiims grownm

at different substrate temperatures (sample
numbers are the same as in Table 4).
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Fig. 6 Oplical bandgaps of the a-Si films grown
at different substrate temperatures
(sample numbers are the same as in Table 4).
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DETERMINATION OF THE THICKNESS AND OPTICAL
PROPERTIES OF AMORPHOUS SILICON FILM
BY TRANSMISSION SPECTRA

L1 Guoecuang, Yane HENQING,

Huana Jraming, UHEN JUNYI, ZoNG XIANGFU
(Institute of Material Science, Fudan University)

ABSTRACOT

The thickness d and optical constants n, ¥ of amorphous silicon film have been
determined simultaneously by transmission spectra. The acourate formulae for
transmittance and reflectance as well ag the detailed processes are given., The optical
properties of GD-grown amorphous silicon filmg are studied.
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