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ABSTRACT: The work aims to know the environmental adaptability of antireflective films on silicon in natural environment.
The exposure test method under shed was used to conduct natural environment test of antireflective films on silicon. The ap-
pearance, micro morphology, spectral transmittance and surface chemical composition of the samples were tested according to

the cycle of 0.5 year, 1 year, 1.5 years and 2 years. The environmental adaptability of antireflective films on silicon was evalu-
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ated according to the degradation law of performance with test time and test environment. After 0.5 year of environment tests in

humid and hot rain forest (Banna Station), warm and humid acid rain (Jiangjin Station), cold (Mohe Station) and island-reef

climate of the South China Sea (Yongxing Island Station), the spectral transmittance of antireflective films on silicon decreased

a little, there were obvious discoloration and film removal in some areas of the surface, the sample failed. With the extension of

test time, the discoloration and film removal areas became larger and larger, and the spectral transmittance decreased signifi-

cantly, in particular, the spectral transmittance decreased by about 80% after environment test of 2 years in the island-reef cli-

mate of the South China Sea. According to comparison of performance parameters, it is concluded that the island-reef climate of

the South China Sea makes antireflective films on silicon have the worst environmental adaptability, followed by the warm and

humid acid rain climate, and then the humid and hot rainforest climate. The environmental adaptability of antireflective films on

silicon is relatively good in the cold climate.

KEY WORDS: antireflective film on silicon; typical natural environment test; appearance; spectral transmittance; environ-

mental adaptability
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Fig.2 Surface micro morphologies of antireflection films on silicon after exposure test under shed in different natural environ-
ments: a) environment test in humid and hot rain forest climate; b) environment test in the warm and humid acid rain climate; c)
environment test in the cold climate; d) environment test in the island-reef climate of the South China Sea
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Fig.3 SEM morphologies of samples exposed under shed after 0.5 years in typical natural environment: a) environment test in the
humid and hot rain forest climate; b) environment test in the warm and humid acid rain climate; ¢) environment test in the cold
climate; d) environment test in the island-reef climate of the South China Sea
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Fig.4 SEM morphologies of samples exposed under shed after 2 years in typical natural environment: a) environment test in the
humid and hot rain forest climate; b) environment test in the warm and humid acid rain climate; c¢) environment test in the cold
climate; d) environment test in the island-reef climate of the South China Sea
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Tab.1 Decreasing ratio of spectral transmittance of antireflec-
tion film sample on silicon
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Fig.5 Spectral transmittance curve after different cycles of exposure test under shed in typical natural environment: a) environ-
ment test in the humid and hot rain forest climate; b) environment test in the warm and humid acid rain climate; ¢) environment
test in the cold climate; d) environment test in the island-reef climate of the South China Sea
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Fig.6 Energy spectrum analysis diagram of samples after climatic environment test in hot and humid rain forest and warm and
humid acid rain climate environment: a) after 0.5-year environment test in the humid and hot rain forest climate; b) after 2-year
environment test in the humid and hot rain forest climate; c) after 0.5-year environment test in the warm and humid acid rain
climate; d) after 2-year environment test in the warm and humid acid rain climate
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Fig.7 Energy spectrum analysis results of samples after climatic environment test in humid and hot rain forest and warm and hu-
mid acid rain climate environment: a) after 0.5-year environment test in the humid and hot rain forest climate; b) after 2-year
environment test in the humid and hot rain forest climate; c) after 0.5-year environment test in the warm and humid acid rain

climate; d) after 2-year environment test in the warm and humid acid rain climate
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Fig.8 Energy spectrum analysis diagram of samples after climatic environment test in cold climate and the island-reef climate of
the South China Sea environment: a) after 0.5-year environment test in the cold climate; b) after 2-year environment test in the
cold climate; c) after 0.5-year environment test in the island-reef climate of the South China Sea ; d) after 2-year environment test
in the island-reef climate of the South China Sea
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Fig.9 Energy spectrum analysis results of samples after climatic environment test in cold climate and the island-reef climate of
the South China Sea : a) after 0.5-year environment test in cold climate; b) after 2-year environment test in cold climate; c) after
0.5-year environment test in the island-reef climate of the South China Sea ; d) after 2-year environment test in the island-reef
climate of the South China Sea
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