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Abstract: This paper presents the results of an experimental analysis of the high-power laser (HPL)-induced damage to
a complementary metal-oxide semiconductor (CMOS) image sensor. Although the laser-induced damages to metallic
materials have been sufficiently investigated, the damages to electric-optic imaging systems, which are very sensitive to
HPLs, have not been studied in detail. In this study, we experimentally analyzed the HPL-induced damages to a CMOS
image sensor. A near-infrared continuous-wave (CW) fiber laser was used as the laser source. The influences of the
irradiance and irradiation time on the permanent damages to a CMOS image sensor, such as the color error and
breakdown, were investigated. The experimental results showed that the color error occurred first, and then the
breakdown occurred with an increase in the irradiance and irradiation time. In particular, these damages were more
affected by the irradiance than the irradiation time.
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Fig. 1 The full image of CMOS sensor
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Fig. 2 The SEM image on the surface of the CMOS sensor
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Fig. 3 The cross-sectional structure of CMOS sensor
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Fig. 4 Schematic diagram of experimental Set-up
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Fig. 6 The damage threshold of morphological damages
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Fig. 7 Image quahty of CMOS image senor (Test target:
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Fig. 9 The damage level of image quality in fluence
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Fig. 10 Relative fluence in irradiation time and laser
intensity
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