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DESIGN AND REALIZATION OF THE COMBINED AMORPHOUS
DIAMOND AND AMORPHOUS GERMANIUM CARBIDE FILMS
AS ANTIREFLECTIVE AND PROTECTIVE COATINGS
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Abstract ; The design of antireflection was taken by using the combined films of amorphous diamond («-D) and amorphous
hydrogenated germanium carbide («-Ge, C,:H) according to the fundamental theories of the optical interference coatings.
The «-Ge,,C, :H films, of which refractive index was adjusted by changing the methane flow rate ratio and its thickness was
determined by the flow rate ratio and deposition time, were deposited by radio-frequency sputtering technology. The a-D
films, of which refractive index was regulated by changing the substrate bias and its thickness was controlled by changing
deposition time, were deposited by the filtered cathodic vacuum arc technology. The refractive index and film thickness
were respectively measured by spectroscopic ellipsometry and surface profiler. The density of a-D films was characterized by
XRR and the Ge content was examined by XPS. The hardness and infrared transmittance of the films were respectively eval-
uated by nano-indenter and FTIR. 1t has been shown that the combined a-D and a-Ge, ,C, :H films, of which refractive in-
dex was respectively correlated with the density and the Ge content, can he used to fabricate excellent antireflective and
protective coatings for ZnS optical elements.
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Fig.1  The scheme of antireflective design for ZnS sub-
strate. The solid line means the transmittance of ZnS coated
with AR films and the dotted line means the transmittance of
uncoated ZnS
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Fig.2 The refractive index of o-D films as a function of
substrate bias. The data were derived from spectroscopic el-
lipsometry measurement at the wavelength of 514 nm
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Fig.3 The density of a-D films as a function of substrate
bias. The data were acquired using XRR technology
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Fig. 4 The refractive index of a-Ge, ,C, ; H films as a func-
tion of the CH4 flow rate ratio. The dotted line in the dia-
gram is only used to guide the eyes
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Fig. 5 Deposition rate of a-Ge, G, : H films as a function of
the CH4 flow rate ratio
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Fig.6 The hardness of a-D films and a-Ge, C, :H films
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Fig. 7 The infrared transmitiance for ZnS deposited with
antireflective and protective coatings of the combination of «-
D and ¢-Ge,,C,;: H. The dotted line denotes the transmit-

tance of spare ZnS substrate
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