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Surface passivation of InAs/GaSb infrared detectors using
epitaxial regrowth of AIAsSb
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Abstract: Passivation of InAs/GaSb type-II superlattice (T2SLs) infrared detectors by epitaxial regrowth of
AlAsSb using molecular beam epitaxy (MBE) technology has achieved a significant reduction of dark current.
Firstly, the optimal etching recipe for wet etching shallow mesa surfaces is investigated to obtain low lateral
corrosion, smooth etching mesa sidewall, and a uniform corrosion interface. Thereafter, the post-etched mesa is
passivated using two different epitaxial regrowth combinations of AlAsSb/AlAs/GaAs and AIAsSb/GaSb and a
single SiO, thin layer, respectively. A control sample without any passivation layer is also kept for comparison,
and the dark current characteristics of the four different passivations are investigated. It turns out that the
passivation layer prepared with the epitaxial regrowth of AlAsSb/GaSb further reduces the dark current of the
device, whereas the SiO, passivation shows relatively less satisfying performance, and the epitaxial regrowth
passivation of AIAsSb/AlAs/GaAs is the least effective. Therefore, epitaxial regrowth passivation technology
proves to be an effective method to reduce the dark current of long wavelength infrared detectors.

Key words: epitaxial regrowth passivation; surface passivation; InAs/GaSb type-1I superlattice; long wavelength
infrared detector; wet etching
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