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Long wavelength infrared detector based
on Type-II InAs/GaSb superlattice
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Abstract: A 12.5 pum long wavelength infrared detector based on InAs/GaSb Type-II superlattice was presented in this
work. Superlattice materials were grown on GaSb substrates using MBE technology. Absorber structure for long wave-
length detector was designed to be 15SML(InAs)/7ML(GaSb). The detector used a PBIN multiple heterostructures to
decrease the dark current. The dark current -V curve, responsivity spectra and blackbody current responsivity were
measured at 77 K. At this temperature, R_, A product was 2.5 Qcm’ for the device with a photo sensitive area of 100
pm X 100pwm. At zero bias, a current responsivity of 1.29 A/W was measured for the detector, which correspond to a
blackbody detectivity of 2. 1 x 10° cmHz"?/W. Quantum efficiency at 11 wm was measured to be 14.3% . Dark current
characteristics were simulated with four kinds of probable transport mechanisms. The results showed that the dominated
dark current of the detector is Generation-Recombination current.
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Fig. 1 The cross section profile of a PBIN long wave-
length single element detector
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Fig.2 The XRD w-26 curves for the device, the FWHM of

1* order satellite peak is 36 arcsec for long wavelength super-
lattice material, indicating good lattice quality of the sample

T oA AR RE, X S8 Y B TR A% HEA T
80K T B I-V U L K SR AR Bz ik WS W -V 5
ZhASHFHR A Keithley236 5 H 4 ) LabVIEW 5¢ i,
M. B 3 EHOT RN 100 um x 100 pm FH
JLERI AR 7E 80K T 5Ll ity IV £k 5 3ha5 s - R
LR, BFIY R, A K 2. 5Qcm’. £ T A4 A S LR
AT L AN T R TR 2 A T B A5 —F
T Ao, 73— B AR, F I

1 1 1 P
= + . — ,(2
RmaxA ( RmaxA ) bulk P surface A ( )

P=6a REEAK,A=2a" BEHEEH, 0. T
TE PR REL R, T AR 1 A T L 2 B P12 T it L 6
R TR R LA BEREE S SEBoTIA K B EIBUR
LMERR. MAF G HRA BRI R,.A B{EZE
FTUE , AT LR A H B T AR AR
(RmaxA)bulk_lﬁi%EEﬁmg Psurface * Al 4 & HooiR
AS AR5 & 1T 5 2R DL ALLG il 2.

10000

Current/A

100

1 L 1 1 1

-0.6 -0.4 -0.2 0.0 0.2 0.4 0.6
Voltage/V

FEHOTRSF: 100pum>100pm

B3 SEBOTKR/NA 100wm x 100 wm K EITHRR £ #E 80K
TSR IV 25 3h A B 2%
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