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Gamma Irradiation Effects of Image Sensor for Radiation-resistant Camera
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Abstract

As an advanced surveillance systems in nuclear power plants, a development of a radiation-resistant camera
for visual surveillance even under severe accidents. From the result of a gamma irradiation test for a ready-made
hi-vision camera, it was revealed that the increase of dark current in the image sensor was the main cause of
degradation of image quality by irradiation. To suppress the dark current, three different types of CMOS image
sensors with field plate structure and three transistors, photogate structure and three or four transistors were
fabricated as a trial. The results of a gamma irradiation for them showed the sensor with the photogate and three
transistors was the most advantageous one in terms of dark current and sensitivity. Its radiation resistance was
estimated over 200 kGy for gamma radiation environment.

Keywords: Radiation-resistant Camera, Gamma Irradiation, Image Sensor, Transistor, Photogate, Photodiode,
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