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Preparation of medium wave mercury cadmium telluride

infrared polarization focal plane detector (Invited)

Yang Chaowei', Feng Yuanging', Li Dongsheng'", Li Ning?, Zhao Yonggiang®, Shu Chang',
Xin Yonggang', Li Yongliang', Zuo Dafan', Tan Yao'

(1. Kunming Institute of Physics, Kunming 650223, China;
2. College of Automation, Northwestern Polytechnical University, Xi’an 710072, China)

Abstract: In order to meet the needs of accurately detecting and recognizing many kinds of high-value targets
(such as stealth), the continuous development of detection technology, and realizing high probability true or false
target recognition and high precision target detection, location and tracking in complex battlefield environment, it
is of great significance to research stealth and weak feature target detection and anti-jamming detection in
complex battlefield environment, the high integration of polarization focal plane infrared detector technology is
one of the important direction. Focusing on the development of an integrated MW 256x256 HgCdTe polarization
focal plane infrared detector, the research progress from the integration of polarization detectors to design and
preparation of polarization structures were introduced, as well as the performance testing of polarization detector.
A subwavelength metal grating array was designed and fabricated, the polarization detector was integrated by flip
chip, and the infrared polarization performance was tested and evaluated on MW256x256 HgCdTe focal plane
device.
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Fig.1 Schematic diagram of arrangement mode of grating array
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Fig.2 Schematic diagram of silicon base multilayer metal-dielectric sub-

wavelength grating structure

R 1 AMERRZITSH

Tab.1 Design parameters of grating structure

Parameter Value
Grating width, a/nm 150
Grating interval, //nm 150
Grating period, 7/nm 300
Dielectric thickness, 4y/nm 270
Au: 100
Depth of grating groove, 4,-h3/nm Pd: 50
Ti: 10
Duty ratio of grating, f° 0.5
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Fig.3 Fabrication process of silicon base multilayer metal-dielectric sub-

wavelength polarization grating
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Fig.4 Grating array after etching
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Fig.5 Single-chip integration diagram of infrared focal plane polarization
detector
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Fig.6 Schematic diagram of device after bonding integration
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Fig.7 Schematic diagram of device after integration by indium bump
flip chip
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Fig.8 Pixel signal response diagram of 256x256 medium wave detector
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Fig.9 Signal of medium wave polarization infrared detector changes

with polarization angle
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