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Development of a Novel Polarization Low-light EMCCD Sensor

GU Ziyue, NA Qiyue, XU Jiandong, SHEN Ji, CHANG Weijing
(East China Institute of Optoelectronic Integrated Device, Suzhou 215163, China)

Abstract: The development of image sensors has made it necessary to detect more dimensions of image
information. Hence, a new polarization low-light structure was designed to solve the problem in which
polarization units cannot be imaged under low-illumination conditions. The introduction of this new
structural unit significantly improves the imaging quality of the device under low illumination and light
conditions. We completed the production process of a polarized low-light structure and utilized multiple
high-energy ion implantation and high-temperature annealing to form a saddle-shaped, “p”-shaped,
longitudinal antiblooming structure to achieve the halo suppression of EMCCD devices. Finally, the imaging
performance of the device was analyzed, and it was found that the imaging quality of the device hardly
decreased under low-illumination conditions, while sufficient polarization information was obtained to
achieve polarization detection of the target. This new polarized low-light structure enables image sensors to
detect multidimensional information from targets under low-illumination and low-light conditions.
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Fig.8 Polarization low light structure layout and SEM images
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Fig.15 Imaging results
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Fig.17 Test results of device anti halo performance
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