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From optical molecule and gas spectroscopy, optical coherence tomography (OCT) and light
detection and ranging (LiDAR), to photonic quantum information technology, there has been
an increasing demand for high-performance optoelectronic devices in the mid-infrared (MIR)
spectral region above wavelengths of 𝜆 ≥ 2 µm. Providing a huge variety of bandgap energies
and band alignments, the so-called 6.1-Angstrom family (InAs, GaSb, AlSb, and compounds)
is one of the material systems of choice
for semiconductor devices covering the
MIR. We discuss the status and future
aspects of mid-infrared photodetectors
based on resonant tunneling diodes
(RTDs) and that RTDs composed of
semiconductors from the 6.1-Angstrom
family can cover the MIR spectral
wavelength region. First, we highlight the
photodetection principle of RTD
photodetectors that is based on the RTD device layout and properties. (a) Crossmodulation of a majority charge carrier sectional scanning electron microscopy (SEM)
resonant tunneling current via an electro- image of the grown RTD. (b) Photoluminescence
spectra
for
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)
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accumulated minority charge carriers at the
compositions 𝑥. (c) Bandgap energy vs.
tunneling barrier structure. We present in
composition 𝑥.
detail the physical limitations1 and
peculiarities of RTD photodetectors based on semiconductors from the 6.1-Angstrom family.
In particular, we will focus on RTD photodetectors composed of the quaternary alloy
GaInAsSb2,3. (GaSb)x(InAs0.91Sb0.09)1-x can be grown lattice matched on GaSb (as seen in the
cross-sectional scanning electron microscopy (SEM) image of a grown RTD in (a)) and
dependent on the compositions x, the bandgap energy (see Photoluminescence emission spectra
(b) and extracted band gap energies in (c)) can be tuned in a broad wavelength range.
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