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Fabrication and characteristics of InAs/GaSb Type-II
superlattice infrared detector pixel mesas

CUI Yu—Rong]'z, XU Zhi—Cheng1 , HUANG Min', XU Jia-Jia', CHEN Jian-Xin'?, HE Li’
(1. Key Laboratory of Infrared Imaging Materials and Detectors , Shanghai Institute of Technical Physics, Chinese
Academy of Sciences, Shanghai 200083, China;
2. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: The surface leakage current and thermal stability of the infrared detector are highly related to the sidewall sur-
face of the mesa. This work focused on researching the sidewalls' properties of InAs/GaSb type-II superlattice middle-
wavelength infrared detectors by gate-control techniques. It was found the I-V curves for samples with or without an-
nealing showed significant difference at 80 K, and the dark current density of the annealing sample increased from
2. 17x107 A/em’ to 6. 96x10°A/cm’ comparing with the sample without annealing at the bias of -0. 05 V. The results of
gate-control experiment proved the surface fixed charge was increased by 2. 76x10"cm™ after annealing, which caused
severe surface tunneling leakage. And the XPS showed the elemental Sb increased after annealing.

Key words: Type-II superlattice, rapid thermal annealing, gate-control structure, X-ray photoelectron spectroscopy
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Fig. 1 Schematic diagrams of mesa-structured InAs/GaSb su-
perlattice detectors (a) gate-controlled structure device, (b)

device without passivation
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Fig. 3 Current-voltage curves of gate-controlled devices
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Fig. 4 The transfer characteristic curves of the gate-con-
trolled devices at -0. 05 V bias
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Note: The red areas indicate high electric field regions
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