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320 % 256 dual-color mid-wavelength infrared InAs/GaSb
superlattice focal plane arrays
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CHEN Jian-Xin, DING Rui-Jun, HE Li
(Key Laboratory of Infrared Imaging Materials and Detectors,Shanghai Institute of Technical Physics,
Chinese Academy of Sciences,Shanghai 200083, China)

Abstract; In this paper, we report research results of 256 x 256 dual-color mid-wavelength infrared
InAs/GaSb superlattice focal plane arrays. The detector structure is PN-NP epitaxial multilayer and the
signal is read out by sequential mode. The superlattice structure was grown on GaSb substrate using
molecular beam epitaxy ( MBE) technology. The respective structure of each absorption region are
7ML (InAs) /7ML (GaSb) and 10ML (InAs) /10ML (GaSb). The pixel center distance of the de-
tector is 30pum. At 77 K measurement, the detector has 50% cut-off wavelength of 4.2 ym and 5.5
wm respectively ; The N-on-P detector has a peak detectivity of 6.0 x 10" cmHz"*W ~' and dead pixels
rate of 8.6% ; The P-on-N detector has a peak detectivity of 2.3 x 10’ cmHz">W ™' and dead pixels
rate of 9. 8% . Infrared images of both wavebands have been taken using infrared imaging test by adjus-
ting devices voltage bias.
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Fig. 1  Structure of dual-color superlattice in-
frared detectors.

2 GRSt
K E I HE X AT AL AT InAs/GaSh



718 i 5 2 K% i 34 45

T P AL T 25 5 ) 11 e o ] R ]
2 2(004) T X 128 w20 PRI, a3
W R ISR FR 53512 GaSh Aof JIEATT S e 11 HE il A% S 4
JEZEHA . N ] LU A AL g, Horp
WG iR 45 it LR ] PR 3 30T 1) — 4L S99 04 A 10MIL -
nAs/10 ML GaSb 8 k& 254 i 777 55 06 , T H rp g i
255 HAH BRI BRI ) — 20 A3 5 04k 7 ML InAs/7
ML GaSb # 4% 45 ¥4 9 AT 59 0. X 2 i TAE 4T
XRD AL [ Az 10 ML InAs/10 ML GaSb 4544 &b T
7 ML InAs/7 ML GaSb 4544 (%) L3, R4S 2 14 177 5
g 5 FEE AR 5 EL TIPSR R AR DRI i A5 G AT S e 2
[ (B Bt AN, DA HR i) DU HE 45 AT S DG 2R B L
e eeinas Hirp 10 ML InAs/10 ML GaSb Z5#9F1 7
ML InAs/7 ML GaSb Z544 1% — 1 245§ 1) FWHM
{EL5350247 0. 011° F10.009°, 7 T M4 Ak ) Al A ot
SEAEYE. AR X BT TR I B R A

L =X/(2A0 - cosh) , (1)
Horp LA A E R L o X R AR K,
A6 FAHAR T WY £ () B, 0 AR SR SN E AL R
GITE R 5 E T e e Y (VA /= W N DB 5 = A i
A AR A L T e P A7 N RV YRR 43R 4. 6 nm
(7 ML InAs/7 ML GaSh) #1 6.8 nm(10 ML InAs/10
ML GaSb). i f5h 4% 3800 25 19 i) B 25 40 5 152 11 AH W

AN
(=

P2 s PN-NP 45H XU AR X 2R o/20 $5:43:
S

Fig.2 XRD w-26 scan of InAs/GaSb dual-color superlat-
tice samples
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Fig.3 The dark current and dynamic resistance-area prod-
uct as a function of the applied bias. The photodiode had
an area of 27 pm x27 pm
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Fig.4 The current responsivity spectrum of the dual-color su-
perlattice detectors with different bias
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Fig.5 Infrared images of dual-color mid-wavelength infrared
InAs/GaSb superlattice focal plane arrays (a) shows the
“blue” band image, (b) shows the “red” band image
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