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Mid-wavelength infrared InAs/GaSb superlattice grown
by molecular beam epitaxy

XU Qing-Qing, CHEN Jian-Xin, ZHOU Yi, LI Tian-Xing, LV Xiang, HE Li
(Key Laboratory of infrared image materials and devices, Shanghai Institute of Technical Physics,
Chinese Academy of Sciences, Shanghai 200083, China)

Abstract: The growth of mid-wavelength infrared InAs/GaSbh superlattice on GaSb substrates by molecular beam epitaxy
(MBE) was studied. We optimized the substrate temperature and interface structures to obtain high quality material. The
InAs/GaSbh superlattice layers were characterized by Atomic Force Microscope (AFM) , high resolution X-ray diffraction
(XRD) and Fourier Transform Infrared Spectrum. We found the optimal substrate temperature for GaSh and superlattice is
485°C and 450°C respectively. We finally obtained highly lattice matched InAs/GaSb materials with 50% cut-off wave-

length at 4.84 pm at 77 K.
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Fig. 1 Optical phase contrast microscopy photos ( X 1000) (a)
GaSb buffer grown on GaSb substrate, T, = 485°C (b)

InAs/GaSh grown on GaSb substrate with GaSb buffer, T, =
450°C
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Fig.2 AFM cartography of the InAs/GaSh SL samples. (T,
=4507C)
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Fig.3 Different interface shutter sequences for InAs/GaSh SLs

I/log.a.u.

-10000  -5000 0 5000 10000
w/arcsec

(2)

I/log.a.u.

-10000 -5000 0
w/arcsec

(®)

5000 10000

Ilog.a.u.
E +

-10000 -5000 0 5000 10000

w/arcsec
©

B4 100 & InAs/GaSb(9ML/12ML) XRD Klii (a) T, =
1.8s,Tg, =25 (b)T, =1.45,T¢, =25 (¢)T,=1.0s,Ty =5s
Fig.4 XRD scanning curve for 100 periods InAs/GaSh(9 ML/
12ML) (a) T, =1.8s,T, =2s (b)T,, =1.4s,Ty, =2 s (¢)
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Fig.5 PL spectrum and absorption spectrum of the SL samples
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