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Transient photovoltaic responses in InAs/GaSb type- II superlattice
infrared photodetectors
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(National Laboratory for Infrared Physics, Shanghai Institute of Technical Physics,
Chinese Academy of Sciences, Shanghai 200083, China)

Abstract: The transient photovoltaic responses in InAs/GaSb type- Il superlattice infrared photodetectors under picosec-
ond pulsed laser illumination are reported. By analyzing the dynamic processes in the transient response curves of the p-
b-i-n structured type- Il superlattice detectors, the apparent carrier lifetime can be obtained. A series of single element
devices with different mesa areas have been investigated. The minority carrier lifetime trends to increase as the mesa area
increases, implying a reduced surface recombination resulted from the un-passivated side-walls of the mesa. The investi-
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gated minority carriers are attributed to holes, with the apparent lifetime in the range 2 — 12 ns.
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Fig.1 Schematic diagram of the experiment
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Fig.2 Schematic diagram of the device structure and the ex-
periment. Laser pulses illuminate from left. R, is load resis-

tor, U is the oscilloscope
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Fig.4 Transient photoresponse of M944 device with the
mesa area of 500 wm x 500 wm. The decay curve shows
three characteristic sequences. The wavelength of the laser
is 8 000 nm, the working temperature is 77 K
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Fig.5 Schematic diagram of the non-equilibrium carrier dis-
tribution changing with time in the device after the laser pulse
illumination. The solid lines represent the concentrations of
non-equilibrium holes, the dotted lines are for electrons. The
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Fig.2
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