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InP-based antimony-free lasers and photodetectors in 2 ~3 pm band

ZHANG Yong-Gang®, GU Yi, CHEN Xing-You, MA Ying-Jie, CAO Yuan-Ying, ZHOU Li,
XI Su-Ping, DU Ben, LI Ai-Zhen, LI Hao-Si-Bai-Yin
(State Key Laboratory of Functional Materials for Informatics, Shanghai Institute of Microsystem and Information Technology,

Chinese Academy of Sciences, Shanghai 200050, China)

Abstract: The development of InP based antimony free 2 ~3 um band lasers and photodetectors in our
laboratory are introduced, including the 2 ~2.5 pm band type I InGaAs MQW lasers under pseudo-
morphic triangle well scheme, 2.5 ~3.0 um band type I InAs MQW lasers under metamorphic strain
compensation well scheme, as well as InGaAs photodetectors with high indium contents with cut-off
wavelength larger than 1.7 pm. All device structures were grown using gas source MBE method. CW
operation above room temperature has been reached for the lasers with wavelength less than 2.5 pm,
which have gained actual applications. Pulse operation of 2. 9 um lasers at TE temperature also has
been reached. The dark current of 2. 6 pm InGaAs photodetectors has been decreased notably with the
inserting of supperlattice electron barriers. These types of epitaxial materials have been used to the de-
velopment of FPA modules for space remote sensing applications.

Key words: semiconductor lasers, photodetectors, InP-based, antimony-free, gas source MBE
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Fig.1 Main applications of the short-wave infrared band in
satellite remote sensing, as well as the absorptive features of
water vapor and carbon dioxide
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Fig.2 CW Output and I-V characteristics of the InP-based
antimony-free lasers at different temperatures under pseudo-
morphic triangle quantum well scheme. The inset shows its
lasing spectrum at RT
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Fig.3 CW Output and I-V characteristics of the InP-
based antimony-free lasers at different temperatures under
metamorphic virtual substrate strain compensation quan-
tum well scheme. The inset shows its lasing spectrum at
RT
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Fig.4 Dark current characteristics of InGaAs photodetector
with high indium content at different temperatures (¢ = 500
wm). The inset shows its response spectrum at room tempera-
ture (50% cutoff at ~2.6 wm)
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Fig.5 R&D trends of the InP-based antimony-free lasers in
2 ~3 pm band, the ceiling heights of the pseudomorphic
and metamorphic schemes are supposed to be at 2. 5 pum
and 3.0 pwm, respectively
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