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Abstract Uniformity of thin-film thickness is one of the main standards of judging optical thin film. The bad
uniformity of thin film can damage the characteristics of costing system. As a main material of low refractive index to
preparation of optic thin film, SiO, is poor thermal conductivity and sublimes. The particularity of evaporation
characteristic of SiO. leads to obvious change of thin film thickness when SiO, is evaporated by e-beam method, which
affects the quality of thin film heavily. For the purpose of analyzing the impacts of evaporation characteristics of SiO,
on uniformity of thin film thickness, the heat distribution of e-beam spot is calculated and simulated, and the mass
distribution is calculated. According to the mass distribution and the change of evaporation angle of point on
evaporation surface, the thin film thickness distribution on spherical surface and flat surface is calculated. The reason
of making the impact of evaporation characteristics of SiO, on uniformity of thin film thickness, and the particularity
of thin film thickness distribution are concluded, which offer references of adjusting and improving the technological
parameters for thin film coating of SiO, material.
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Table 1 Mechanical features of SiO; and parameters of simulation

Density /(g/cm?®)

2.2

Heat capability /[J/(kg+K) ]
Thermal conductivity /[W/(m+C)]

Voltage for accelerate electron /kV

35.936+3.3688 X T—0.0041 X T*+2.5803X10 °* X T°—8.0867X10 " X T'

2.0504+1.177X10 *XT
6

Current of e-beam /mA 60
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Fig. 2 Heat distribution of evaporation spot farthest from evaporation source. (a) effect area of heat distribution of
evaporation spot; (b) heat distribution of evaporation spot
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Fig. 3 Heat distribution of evaporation spot nearest from evaporation source. (a) effect area of heat distribution of

evaporation spot; (b) heat distribution of evaporation spot
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Fig. 4 (a) Change of angle of point; (b) evaporation on surface of evaporation source; (c¢) affect of surface characteristic

of evaporation source to main direction of evaporation
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Fig. 5 (a) Model of evaporation source locates at centre of sphere; (b) angle range of point on surface

of evaporation source

THE 2% 5B TR JRE 23 A i, (5) 2P Y A2 B o )
L DL 2 1o PR 2 A el . SRR AR 2 R TR M 3%
TR ST A BB A 25 (8] (R o0 A . S TR T
7 S U IS0 1 % B2 72 A T 7= A 114 B M5 o e o )R
At B9 AL A 3 R, T e — 2 SR BERE AR T T L F5 42
40,70 HM1 100 s J » B A RIS 0 A (9155 B0 - A 1&T 6 ()

7 o B FE BEAE DI 18] B 38 s ey 3 T 50 S W
R B ZR AR R A 23 8] B A iy 2 S PR 2% L 5F
FLRE A 75 4 2 10 MU IR A R0 28 A BE AR /N
B 5 =0 Ab=s (8] X IR IR IS oo S5 ML @ A0
23 (6] X I IR o, 1 LUAEL d o/, BEZE A2 I 2E AT 1
R Rl R MDA B — E TR 28 K B A%



8 1 T T

SiO, M8 4428 S FE PR R 3 2 1 1 22 TR 2055

{14 2 KA 0 B S 0 o A 26 R RAE b D7 Y X R
DUBB IR KT o BRI 25 6] X J . [ 6 (b)

S 6 () IH— AL 5 B 45 5 . T LU HY RS 73 A 1)
W AE AL .

P 6 ok im JEEE S A o Cad BRTAT S JEE 20 A 5 (b) JBE R 23 AR I — £k

Fig. 6 Thin-film thickness scattergram of spheric surface. (a) thin-film thickness of spheric surface; (b) normalization

of thin-film thickness of spheric surface
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Fig. 7 (a) Flat clamp located above the evaporation source; (b) thin-film thickness scattergram of flat surface
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