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WE AW T HET InAs/GaSb = KA F A LI K K H KB FE WK H/EKERE LN B
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SUAH 46%. EKBAKBHEF N 9.9%, KHAHKHKNEFH 11.8%.
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Figure 1 (Color online) Schematic drawings of two absorption
spectra of two different Superlattice (SL) structures, denoted as bands
1 and 2 (a). If the infrared light incident to the SL structure with the
absorption of band 1 is first absorbed by the SLs with the absorption
of band 2, the absorption will changed from band 1 to peak like band
3. Schematic drawing of the grown structure of the n-i-p-i-n detector

(d) [9].

392

SRR AT AR, WRRAAT R BRI 2S5 AN gk gt, R
Ma20 35577 X, o #1253 4 0.001°7E GaSb (004)
RIS o-20 714 ih 2. & 2 ihek a, b EoR T RN
AL HZ), FE5h e NI HZE)7E GaSb (004) fiT
SHHEM o202k, K 2 #igk a nTLAE BB 4
A IEWG AR, — 2R T I AR R X A%
A, FHeL ke el 53 —A2H p Al n XE A
FEAER), MR e, g a <L gl AL
Z AR EE o] DAV R A — AR R S, S
T, FES A A TRER Y 65.1 A, B #HE
WA wHE. YRR 2 Mk a nTLITHT IR AR
E DR d R S5 A IS IR R B 3.1x107, B FAER A0
9 TR A R VA LT 58 A T, DRI AR M A
THERER AT 0 G DRI s v, DR R A 1)
-1 G B AL i e R R AR S A A T . AR A1
AR R 24 s, U6 EAT AR w1 A4 T
[FIFEE I 2 Mgk b THE AR e EERIRARMF I AIEIX
JEREH 82 A, BUE AR B R HE. B4k, R
A e ANHEDGER SRS AT I RIS 7.9x107, FE S
e-1 L D AVEM) v 21 s.

4 BEHRGHIEREMERE

KIIBRHECZ) P ik i BORERE L A, B A
J g Sy LA A, 8] T Bruker Vertex 70 i HLiH:
SR LRI R G AEAH R A6 PF R I T 2

Log (reflectivity)

+M1+VL2

2 (MEERRFEDKK (a i) FAE K (b #Z%)p-i-n B
B 454 GaSb(004) X 5F 2% W & 1T 8F # 4%
Figure 2 (Color online) X-ray diffraction curves of the @260 scan

around the GaSb (004) reflection for long wavelength (LW) A and
very-long wavelength (VLW) B samples.
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Figure 3 (Color online) Spectral responsivity of the two samples
with the InSb-like A and the mixed Interfaces (IFs) B measured at
zero bias at 77 K (a) and dependence of the dynamic resistance on the
applied bias voltages of the two samples at 77 K. The inset of (b)
shows the dark current curves of the two samples also measured at 77

K[11].

- <50
s J40 _
= | &
:
o T 8
3 Sample e 5
gt 50% curtoff {o E
£ 14.5 um 2
[ Sample d s [}
50% curtoff ) e}

13.1 um A 410

! ) 0

5 ‘ 1l0 ' 15
Wavelength (um)
4 (MERRFZE) EACH 814 a0 ne g

Figure 4 (Color online) Photocurrent of the sample of VLW infrar-
ed detector [12].
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(Color online) Spectral responsivity with the shaded area

denoting the spectral overlap measured at the bias voltage of —0.1 V

and 40 mV at 77 K (a) and dependence of quantum efficiency on
wavelength for the two bands (b) [9].
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Long wavelength, very long wavelength and narrow-band
long-/very-long wavelength two-color type-II InAs/GaSb
superlattice photodetectors

ZHANG YanHua'', MA WenQuan', WEI Yang', HUANG JianLiang', CAO YuLian',
CUI Kai', GUO XiaoLu' & SHAO Jun?

'Laboratory of Nano-Optoelectronics, Institute of Semiconductors, Chinese Academy of Sciences, Beijing 100083, China;
*National Laboratory for Infrared Physics, Shanghai Institute for Technical Physics, Chinese Academy of Sciences, Shanghai
200083, China

We have demonstrated a long wavelength (LW), a very-long wavelength (VLW) and a narrow-band two-color
LW/VLW photodetectors using type-II InAs/GaSb superlattice (SL) materials. For all the detection wavelengths, very
high-quality type-II InAs/GaSb SL materials have been grown by molecular beam epitaxy. For the LW device, at 77
K, the achieved 50% cutoff wavelength is 9.6 um and the maximum response is at 7.7 um with the responsivity of 3.2
A/W. For the VLW device, at 77 K, the 50% cutoff wavelength is 14.5 um and the corresponding quantum efficiency
is 14%. The Johnson noise limited detectivity D" is 4.3x10° cm Hz"> W™ at 14.5 pm. For the first time, we demons-
trate a narrow-band two-color detector using type-II InAs/GaSb SL strctures. The LW/VLW two-color detector is a
two-terminal device and the detection is achieved by changing the bias polarity. The device responds to the LW range
when the bias voltage is smaller than O V while it works for the VLW range when the bias voltage is larger than 40
mV. Concretely, at 77 K, the 50% cutoff wavelength is 10 pm when the bias voltage is —0.1 V, and is 16 um when
the bias voltage is 40 mV. The achieved JA/1 is 44% for the LW photoresponse and is 46% for the VLW
photoresponse. The spectral crosstalk of the VLW band to the LW band is 9.9% while that of the LW band to the
VLW band is 11.8%.

type-II InAs/GaSb superlattice, infrared detectors, long wavelength, very long wavelength, two-color
PACS: 85.60.Gz, 68.65.Cd
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