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Long-wavelength Super Lattice Infrared Detectors Based on InAs/GaSh
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Abstract: InAs/GaSb type-II superlattices have been shown to be important as third-generation infrared
detectors. This is because of their special structure, excellent material properties and excellent device
performance as large array long wavelength infrared detectors(LWIR) and very-long wavelength infrared
detectors(VLWIR).In addition, they have demonstrated the best application value and prospect in infrared
imaging technology, thereby encouraging continued research into this low dimensional semiconductor. It has
comprehensive applications in national defense, medical treatment, power, astronomy and fight natural
calamities. The preparation of the device, imaging test of the focal plane array and the relevant performance
is presented. The 10% cutoff wavelength of the long wavelength infrared detectors device is 14 pm. The final
peak quantum efficiency(QE) is 35% and the peak responsivity is 2.6 A/W with an average detectivity of
1x10" cmHz">W .
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Fig.5 Cross section schematic of InAs/GaSb superlattice
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Fig.6 Hybrid IR focal plane array(FPA) for 320x256 with
independently optimized signal detection and readout:
(a)SEM photo shows mesa photodiodes array with indium
bumps; (b)indium bump technique; (c)indium bump for

the silicon readout chip; (d)integrated IR arrays of
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Fig.7 Current-Voltage curve and Resistant-Voltage performance

for a 30 umx30 pm pixel at 77 K
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Table 1 The linear array of Resistant-Voltage and
Current-Voltage result for LWIR device
Dark Current Density Sample 1#
Bias=—0.05V 1.03X 102 A/em’
RoA 2.4 Q-cm?
R_o A 0.18 Q-cm?®
R maxA 114 Q-em’
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Fig.8 The response spectra and quantum efficiency of PtMN

structure
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Table 2 Performance of the 320 X256 format for LWIR at 70K

Performance Result
Responsive voltage 021V
Maximum detectivity 1X10" cmHz"?W !
NETD 50.8 mK
Maximum QE 35%
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Table 3 The characteration obtained from video frames with

320X256 of 30 pm pixels at different FPA temperature

Performance 53K 60K 70K
Response/V  0.27 0.25 0.21
Noise/mV 043 046 0.71
NETD/mK 243 28.1 50.8

Ko AR 70 K I AR I i AR
Fig.9 Infrared images obtained using a LWIR type-II FPA at 70K
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