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ANTIREFLECTIVE AND PROTECTIVE FILMS
PREPARATION ON ZnS DOME™

SONG lian-Quan LIU Zheng-Tang YU Zhong-Qi  GENG Dong-Sheng ZHENG Xiu-Lin
(College of Materials Science and Engineering . Northwestern Polytechnical University.
Xi'an, Shaanxi, 710072, China)

Abstract  Antireflective and protective films consisted of Ge,C,_, films were prepared by reactive radio frequency
magnetron sputtenng (RRFS) on ZnS dome. A compurer was used o simulate the thickness distribution of the film
uf ZnS dome for different movement tracks, and the hest one was got by using the best dome movement track. The
thickness uniformity of films could meer the application requirement when {ilms were deposited by RRFS on the
dome. The computer contrel system was built according to the simulation results, and antireflective and protective
films ¢nnsisted of Ge,C, .., films were deposited on the ZnS dummy dome, The results show that T} the variation of
thickness i lower than 10% . 2) the average transemttance, in the 8~ 1. 3um waveband. is raised from 659. 8% ta
above 87. 2% after the films are coated on double sides, 31 the average transmittance variation is less than t. 224,
Thus the requirements of ZnS dome 1n infrared application are met.

Key words ZnS domce, RF magnetron sputtering ., thickness umformity, ‘nfrared optical properties, simulation.
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Fig.1 (at A schematic representation of the dome loca-
tion when the angle between central line of dome and
normal line of target surface (¢) 18 0%, {b) films thick-
ness distribution along the radial direction ountside the
surface of the dome
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Fig. 2 {a} Schematic diagram of the dome location as the
angle between central line of dome and normal line of
target surface (@) is 30°. (b) films thickness distribu-
tion along the radial direction ouwside the surface of

dome
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Fig. 3 (a) Schematic dome location as the angle between
central line of dome and normal line of target surface
{@) 15 75", tb} films thickness distribution along the

radial direction outside the surface of dome
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Fig. 4 Films thickness distribution outside the surface of
the dome with the best movement track. (a) computer

simulation result. (b} experiment result
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Fig. 5 Schematic BMS450 hemisphere magnetron
sputtering system
1 water cooling system, 2 magnetron electrode,
3 vacuum chamber, 4 shield cover,
& rotation baffle.

% beated resistance,

5 sputtering target,

T thermocouple,

9 dummy dometanode ), 10 sway system.,
11 sample carrier.
13 pump system.

15 vacuum gauge -

12 rotation system.
14 computer.

16 deflation valve.
17 mass {low controller
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Fig. 6 Scheme of relative location of four small holes on
the dummy dome {vertical view?
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Fig. 7 Spectral transmittances ol four coated ZnS
substrates on the dummy dome and uncoated
ZnS substrate
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Table 1 Transmittance distribution
on the dummy dome
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