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Figure 1. (a) Bandgap energy diagram as a function
of lattice constant and (b) schematic band
structure for InAs/GaSb type-ll strained—
layer superalttice system.
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Figure 2, (a) Growth sequence and (b) device layer
structure for InAs/GaSb strained—layer
superlattice (P=150) sample used in this
study.
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Figure 3, (a) Design of a single pixel and (b} layout
of the array pixel of a test pattern for infrared
photodetector.
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Figure 4, (a) High—-resolution TEM image {upper) and
the image contrast drawn along the [001]
growth direction (lower) and (b) high—
resolution XRD pattern obtained from InAs/
GaSb (P=150) superlattice equivalent to the
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Fabrication and Device Characteristics of Infrared Photodetector

Based on InAs/GaSb Strained-Layer SupeHattice
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The superlattice infrared photodetector (SLIP) with an active layer of 8/8-ML InAs/GaSb
type-II strained-layer superlattice (SLS) of 150 periods was grown by MBE technique, and
the proto-type discrete device was defined with an aperture of 200-um diameter. The contrast
profile of the transmission electron microscope (TEM) image and the satellite peak in the
x-ray diffraction (XRD) rocking curve show that the SLS active layer keeps abrupt interfaces
with a uniform thickness and a periodic strain. The wavelength and the bias-voltage
dependences of responsivity (R) and detectivity (D*) measured by a blackbody radiation
source give that the cutoff wavelength is ~5 um, and the maximum R and D* (A=3.25
um) are ~10° mA/W (-0.6 V/13 K) and ~10° em.Hz">/W (0 V/13 K), respectively. The
activation energy of 275 meV analyzed from the temperature dependent responsivity is in
good agreement with the energy difference between two SLS subblevels of conduction and

valence bands (HH1-C) involving in the photoresponse process.
Keywords : Infrared photodetector, InAs/GaSb, Strained-layer superlattice, Transmission
electron microscopy (TEM), X-ray diffraction (XRD), Responsivity (R),

Detectivity (D*)
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