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inAsiG2Sb  Tveae-ll  Supsiattices: Blawy
Possibilities for Infrared Photon Sensing

High parfermance [V long wavelength
detectors have bean desioned and demonstrated
by the Centre for Quantum Devices of
Horthwestern University, with potential for use in
focal plane array (FPA) applications, The devices
werg based on type-ll InAsfGahs superlallices grown
on GaAs and GaSb substrates by MBE. The optimum
layer thickness in the superaltice was calculated using
k.p modaling, in order 8 achiove low Auger resonance
and a high electron - hole wavefunstion averdap, In
paraliel, the optimum number of layers in the
superlaltice was calculated for a maximum detectiviey
at rocom  temperature.  Lithography,  etching, and
metalization wers used to precess the grown material
into photocenductive and pholovoltale devices, The
spechral responss for a range of different InAs!GasSh
superatiice photodicdes is presented in Figure 1. The
thickness of the InAs layers in the superlattice was
vared between 51 and 664 whilst that of the GaSh
layer remained constant. In this Wy, 3 madimum cut
off wavelength of 25pm. was achieved.
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Figuse 1. Speclral response of pholodiodes wilh different
InfsiGadh superziices in their active laysr. The thickress of
Gadb layer is 404 for all of he superfaliices, while the tickness
of the [nds layer is shown for each device. The 30%5-10% cutodf
energies of di of lhe devices ane belmwr 2T,

Room temperature photodiodes with a cut-off
wavelergth of 12pm, exhibited high R values: some
b orders of magnitude higher than reom temperature
HgCdTe photediodes. High wvalues of RgA  are
impartant for focal plane amray (FPA) applications,

since the read-out infegraled circuits (ROIC) can wark
efficdently  only with  high impedance  devicas,
Additionally, type-ll photocenductors showad a highar
datextivity than the existing photon detedors, such as
FgCdTe, at room tempsrature dus fo the suppression
of Auger recombingtion and longer carder lifetime. The
exfracted carrer lifelime from the resgonsivity and
Noise measurements was nearly an order of magnitude
longer than HgldTe and InAsSb with  similar
bandgaps.

Whilst the detectivity of these uncoolad type-Il
photoconductars and pholodicdes was comparable o
the detectivity of uncocled thermal deteciars, thy were
more than five onrders of magnitude faster. The
response lime of the deteclors, measured wilh a
quanium cascade lasar at A=8um, was below 40nses
at room temperature,
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