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1 280x1 024 dual-color mid-wavelength infrared InAs/GaSb
superlattice focal plane arrays

BAI Zhi-Zhong', HUANG Ming, XU Zhi-Cheng, ZHOU Yi, LIANG-Zhao Ming, YAO Hua-Cheng,
CHEN Hong-Lei, DING Rui-Jun, CHEN Jian-Xin
(Shanghai Institute of Technical Physics, Chinese Academy of Sciences, Shanghai 200083, China)

Abstract: In this paper, we report research results of 1280x1024 dual-color mid-wavelength infrared InAs/GaSb super-
lattice 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 structures of each absorption region are Mid-Wavelength 1 (MW1) : 6 ML (InAs) /7 ML (GaSb) and Mid-
Wavelength 2 (MW2): 9 ML (InAs) /7 ML (GaSb). The pixel center distance of the detector is 12 um. At 80 K mea-
surements, the detector has spectral response wavelength of 3-4 um and 3. 8-5. 2 pm respectively; The MW1 detector
has a peak detectivity of 6. 32x10" cmHz'"*W"'; The MW2 detector has a peak detectivity of 2. 84x10" cmHz"*W". In-
frared images of both wavebands have been taken using infrared imaging test by adjusting the device voltage bias. It’s
the first time 1280 x 1024 InAs/GaSb Type II superlattice mid-wave length two-color infrared focal plane detector has
been reported in China.
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Fig. 1

infrared detectors (left) and band structure diagram (right)

Structure of dual-color mid-wavelength superlattice

i DU Mk LA, 7 LB R TR A AR . AR R
AR B | D05 5 R O DE TS X355 H H g (RO-
1C) R FL%E e, JE OB @ £ 1 SR I 4% o 7E 80 K
IR T XM S AT e A F A PR RE I

10° ¢

— —
=} =]
™ S

Intensity(cps)

-
=

27 28 29 30 31 32 33 34
o®©)

B2 AR A% PN-NP S5 XU BT RHY X BTER 020512 i 2k
Fig. 2 XRD w-26 scan of InAs/GaSb dual-color superlattice

samples

K 53 B X G AT S AN 43 BT InAs/GaSh
T RS UL R 1 ) 25 85 R 1 A O R R R
&2 J2:(004) fH T X HF4R /20 FEARMIZRIE, Hhlal i =
g Ko HL R 84331 R GaSh Aok JES i 5 U A8 it 4% A1 42
JEERATGIWE . ThE 1A S S5 6 ML InAs/
7 ML GaSh; H % 2 (1) 4 i A& 454424 9 ML InAs/7 ML
GaSb. MIEIHRRT LA A P A ATT S U, JH v D i 458
568 LR L[ B 58 30 114 — L AT S 0 Ay v e 2 R A &
A B A B U, i G v 0 i 5 55 LR L T B S Y —

LTS T 1R AR AR BT I . SR bl T
TEEAT X ST S0 32 Fr) B v 38 2 S5 b 1 e
LS54 04 38, DR AS 210 (8 A S g i B 2K, LRI I
JE AR, DAY T 4% 0 A S e 22 ) ) Pt A5/ - DA
Pl epa] LU 25 AT SR e SR B3 LR v s 78, Horh
H 1 — R B 50 29. 1 aresec, T 2 — 0K & 58
4 29. 3 arcsec, X W T AFRE R AT SRS BT . AR
I TR 8 2, T LA ) 5 PN B B
DX A A RE R JEL ISR 2, 01 g 4. 47 nm (PR 1
A ) RN 5. 34 nm (P 288 fR AR ) B AR AR I g
1) JE IR 24548 5 AR o

3 R LR S 7 AU (AFM) T3 &
15, VS F N S wmx5 wm, A ] DLE 21 EL
HEZ I ARG TH T r DL, s 1R A A XU 3
WEHNE PR R A R TSR . XoF 2 T LA B ) 3
SR B, b/ OB AP SE B LR DML B2 Ra 15
/NT0. 2 nms

o

0 1

2 3 4 5
pm

3 /e XU s AR AFMI PR 5
Fig. 3 AFM test image of dual-color mid-wavelength super-

lattice infrared detectors

2 HBRROW

2.1 EFEREHRE

474 80 K il BE T, i Al A% £L AR XA I 5 15
JCHE HL T A S BT R 2R 1 . B AT DU
TN RSG5 3 0235 BELC o £ 1 PR i 8 (148 57 PN -
NP (8 P-N 2545t . NI IR o] DI SR 5
b T B2 18] i B, P 1A N—on—P 2444k T 52 1 T
YRR, T P-on—N #5444 F 1F [0 AR . WE A
TR 45 BT T 2 5 0 N—on—P 28 14 B 4R |, Bt



440 O hh 5 2 K 3 2 R 43 5

10° 10"
107 — -V L 10"
10° i L 10"
9 p—
z 10 L1on §
= 10™ @
Q
g » 1010 2
= 10 s
=3 10° .2
O 10" @
104 10° &
104 £ 107
10" 10°

06 04 02 0.0 02 0.4 0.6
Voltage(V)

P4 oo U R B AL A
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as a function of the applied bias
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Fig. 5 Spectral response of dual-color mid-wavelength super-

lattice infrared detectors
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red InAs/GaSb superlattice focal plane arrays: (a) the MW1
band image; (b) the MW2 band image

Infrared images of dual-color mid-wavelength infra-
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