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Study on 640x512 polarimetric LWIR QWIP FPA

Zhou Xuchang, Li Dongsheng, Mu Yingchun, Tie Xiaoying, Wang Xiaojuan, Chen Weiye
(Kunming Institute of Physics, Kunming 650223, China)

Abstract: The development of the large format polarimetric LWIR quantum well infrared FPA. The 20 pwm
pitch, 640 x512 array was divided into 2 x2 unit cells. Each pixel in the unit cell was etched a 1D
lamellar grating on it, with four different orientations of 0°, 90°, 45° and 135°, to get the polarimetric
information of the incidence irradiation. Based on the QWIP FPA key technologies such as quantum well
material epitaxy and chip preparation, the single —chip integration with LWIR and the polarization
detection function was realized on the QWIP FPA. The 640x512 polarimetric LWIR QWIP FPA assembly
with noise equivalent temperature difference (NETD) better than 30 mK was obtained with the integration
the FPA chip with the Dewar and the sterling cooler.
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Fig.1 Layout of polarization—sensitive elements
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Fig.2 Optical coupling model of LW—quantum well photodetector (a)

and simulation result of the |E| at A=8.5 pm (b)
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Fig.3 Structure of LW—quantum well photodetector material
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Fig.4 HRXRD results of the LW QWIP material
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Fig.6 Etch profile of quantum well material
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Fig.7 Metal reflection layer with narrow gap
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Fig.8 SEM picture of QWIP chip
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Fig.9 QWIP chip after back—lapping
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Fig.10 Polarimetric LWIR QWIP FPA assembly
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