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Recent progress of GaN based quantum well

infrared photodetector (Invited)

Wu Feng'’, Dai Jiangnan', Chen Changqing', Xu Jintong®, Hu Weida®

(1. Wuhan National Laboratory for Optoelectronics, Huazhong University of Science and Technology, Wuhan 430074, China;
2. Shanghai Institute of Technical Physics, Chinese Academy of Sciences, Shanghai 200083, China)

Abstract: Quantum well infrared photodetector (QWIP) is a new device utilizing the intersubband transition in
conduction band or valance band, which has a very high free degree of device design. Due to the large conduction
band-offset, the ultrafast electron relax time, the ultra-wide infrared transparency and the high energy LO-phonon,
the GaN/Al(Ga)N multi-quantum wells (MQWs) has become a potential candidate for the infrared detector since
the GaAs based MQWs. In this paper, the research progresses of intersubband transition absorption (ISBT) and
corresponding photoresponse of GaN based MQWs were systematically reviewed. First, the operation principle
and the selection rule of the quantum well infrared photodetector was explained. Then, the main research work
was introduced including the ISBT absorption of polar, nonpolar and nanowire GaN based MQWs, from the near
infrared to far infrared, even the THz range. Finally, the progress of GaN based QWIP and quantum cascade
detectors (QCD) was reviewed including the photofresponse and the frequency response of the device. A
conclusion and perspective was presented for the future research in GaN based QWIP and QCDs.
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Fig.1 The calculated wavefunction and energy level of electrons and holes iin GaN/AIN MQWs, (b) the calculated relationship of e,-e; and es-e;

transition energy and quantum well width, the triangle symbol is the experimental data
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Fig.3 The intersubband absorption spectra in GaN/AlGaN QWs, (b) intersubband absorption spectra at telecom wavelength at 1.55 pm
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transmission spectra of GaN/AlGaN step quantum well at THz range
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Fig.15 (a) The photocurrent response spectra of GaN/AIN MQWs infrared detector under different temperatures, (b) the photovoltaic response spectra of
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m-plane InGaN/AlGaN MQWs long wavelength infrared detector, (c) the schematic and energy band diagram of GaN/AIN nanowire quantum

well near infrared detector, (d) photocurrent response spectra of GaN/AIN nanowire quantum well near infrared detector
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Fig.18 (a) The photocurrent response spectra of GaN/AlGaN step quantum well photoconductive detector, (b) photocurrent response spectra of
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