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Far-infrared reflectance spectra and photoelectric characteristics
of InN, ,, Sb, o, thin films and the annealing effects

HUANG Liang, JING You-Liang, LIU Xi-Hui, LI Qian, CHEN Ping-Ping,
(National Laboratory for Infrared Physics, Shanghai Institute of Technical Physics,
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Abstract.; The far-infrared reflectance spectra and the infrared detection characteristics of the new infrared material of
InN, o, Sb, o thin films were reported. Far-infrared reflectance spectra, blackbody photoresponses and photocurrent spec-
tra of the lattice mismatched InN, ,, Sb, o, film on GaAs substrate have been measured. A prototype wide-band infrared
detector whose response peak at 4.4 wm and cut-off wavelength at 5.7 wm with the FWHM of 3.5 wm has been ob-
tained. By investigating the annealing effects on the device performance, it is found that the crystal quality and the re-
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sponse capability are improved and the Moss-Burstein effect is reduced after annealing.
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Table 1 Fitting parameters of the far-infrared reflectance spectra and the calculated carrier concentrations and mobility

( The high frequency dielectric constants are approximated to 15. 68> due to the small N component. )

InSb TO 7 FJi%/cm™! InSb TO A FPE/em™  FHHoCHR/om? R FHRE/em®  FEHCHE/em? EBHE/cm¥/V s
InSb 179.3 2.90 80 1.10x 106 14.0 6.06 x 10*
InNSb 179.0 4.39 233 1.52x10"7 133 4.38 x10°
InNSb annealed 178.9 4.01 179 6.14 x10'° 137 6.19 x 10°




4 L

SEAF InN, o, Sby oo WERE AGLL AN T L2 AR5 FTIR K 52

439
e , 45 3CHRL 10 ] fRHERERE A, I U B8 7
(9 A ARG, R 4 o B T e s =
= PRy - g0 —o-InN: —e— 40K
Ly S T 2ok ™ Eﬁfﬁit o P
i i : o R —¥— 80K S
SR, R KRR R B T R B, < Pemin N ) A
E 1.5F \qq i\! ‘.)mo S0 s o | lzoK‘-/.“‘ ]
I Bias/mV ‘
T T T T T g 0 N Qo\.'.i P i’", AA}
g l ‘AL - A - ® AA T
E% AA“A .\R*:. ./::/‘ . AAA‘A
0.5 "vavyvv . ‘A\A\A‘:.‘; /::AAA vvvv“vyv‘
"'vy,AA, AA-AVV'v CAS ]
IR LITETETININGOLEE L W - ToesMpuRTTITEY
20 00 0 100 200
Bias/mV
3
: @
3 3.0
=4

100 200 300 400 500 600
Wavenumber/cm'!

K1 InSb ALK InNSb HER AL AHE kAT JE
BYIELLAM S Ho b R B o S g 4 2R
SR N IUE SR

Fig. 1  Far-infrared reflectance of InSb,
and InNSb films before and after thermal an-
nealing
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Fig. 2 (a) Under 800 K blackbody radiation, the
change of the blackbody photocurrent when the annealed
InNSb detector works at different temperatures, the inset
is the comparison of annealed and unannealed detectors
working at the same condition, (b) At the bias of 0.2 V,
the response photocurrent of the annealed InNSb detector
decreases as the working temperature increases
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Fig. 3 (a) Normalized photo-response spectra of the annealed InNSb detector, data up-shifted every 20 K. The inset is the rel-
ative response at different temperatures. (b) The photo-response spectra of the annealed InNSb detector working at 80 K with
different bias voltages. The inset is the normalized photo-response spectra, data up-shifted every 50 mV. (c) The photo-re-
sponse spectrum of the annealed InNSb detector working at 80 K with the peak at 4.4 wm, the FWHM about 3.5 wm, and the
cut-off at 5.7 pwm. The inset is the normalized photo-response spectra for annealed ( solid) and unannealed ( dashed) InNSb de-

tectors working at 20 K
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