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Stress-reduced solar-blind AlGaN-based FPA is crack-free

Focal-plane arrays (FPAs) that operate in
the solar-blind spectral region (created by
the absorption of light below 290 nm by
atmospheric ozone) have uses in covert
non-line-of-sight and other forms of free-
space communications, as well as UV
spectroscopy, flame detection, and many
other applications. With their extreme-

ly high rejection of the non-solar-blind

spectrum, aluminum gallium nitride
(AlGaN)-based structures are potential-
ly excellent photodetecting candidates for
solar-blind FPAs. However, this type of
structure is difficult to fabricate without
the formation of cracks. Manijeh Raze-
ghi's group at Northwestern University
(Evanston, IL) has developed a solution to
this problem by patterning an AIN tem-
plate into isolated mesas that help
reduce cracks in the AlGaN-based
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structure that is then grown.

Square mesas 26 pm on a side are
etched partway into the AIN in a 2D
square array with a 30 pm period by
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stress in one does not affect others,
but is not so deep that lateral con-

400  ductivity suffers. The rest of the FPA

is then fabricated, ensuring that the

Focal-plane arrays that
operate in the solar-blind
spectral region have uses
in covert non-line-of-sight
and other forms of free-
Sspace communications.

conduction layer is continuous between
mesas. At a 279 nm wavelength, two
FPA samples had external quantumreffi-
ciencies (EQEs) of 38% and 27%, respec-
tively, and responsivities of 86.2 and 60.9
mA/W, respectively, for zero bias; and
57% and 44%, respectively, and 129.4
mA/W and 99.4 mA/W, respectively, for
5 V reverse bias. Contact Manijeh Raze-
ghi at razeghi@eecs.northwestern.edu.




