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Abstract: Infrared detection plays an important role in cutting-edge fields such as biomedicine, smart cities, and
space exploration. In recent years, a new type of nanoscale semiconductor represented by two-dimensional
materials is one of the candidates for a new generation of infrared photodetection technology. This is due to the
fact that some index of two-dimensional materials device have exceeded the theoretical limits of traditional thin-
film devices, such as detection sensitivity, ultralow dark current, high working temperature, etc. Two dimensional
materials can easily be controlled by local field. In this review, the mechanism of three local fields to achieve high
performance at room temperature were introduced in the first part, including ferroelectric local field, the interlayer
built-in electric field, and the in-plane built-in electric field. Secondly, we introduced the photoelectric enhan-
cement methods of unilateral depletion heterojunction and surface plasmon structure to solve the problem of low
quantum efficiency and low light absorption caused by atomic thin effect of two-dimensional materials. Finally,
we showed some applications of two-dimensional materials in infrared photodetection field. The exploration
reveals the potential and prospect of the novel two-dimensional semiconductor in the field of infrared
photodetection, which provides some new methods and ideas for the new generation infrared detector technology.
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Fig.1 Research progress of two-dimensional semiconductor infrared photodetector
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Fig.2 (a), (b), (c) When V4=0 V, the cross-sectional structure and equilibrium energy band diagram of different ferroelectric polarization state devices;
(d) MoS,; photocurrent in different polarization states; () ZnO transfer characteristic curve under numerical coordinates; (f) Time-resolved optical

response characteristics of ferroelectric local field enhanced ZnO nanosheet photodetector
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Fig.7 (a) Schematic diagram of imaging target; (b) Comparison of DoLP imaging results of unpolarized 2H-MoTe, device and Te photodetector under

the light of 1.55 um wavelenth; (c) The imaging results of Te photodetector under the light of 2.3 um wavelength
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Tab.1 Summary of performance of two-dimensional material infrared detectors

Materials Wavelength/nm ~ R/A*W™'  D* /Jones QE Time(Rise/down)  Bias/V Other Ref.
MoS,/PVDF 500-1550 2570  2.2x10" 1.8 ms/2.0 ms 0.1 [17]
7ZnO/PVDF 375 38x10°  4.4x10%3 280 ms/440 ms 1 [18]
b-AsP 2400-8050 0.18 6.1%  0.54ms/0.52ms 0 [19]
b-AsP/MoS, 0.2161 9.2x10° 11.36% 0 [19]
WSe, 500-1000 0.08 20% 200 ps/16 ps 0 [21]
AsP/MoS, 520 1% 9 ps/5 ps 0 23]
MosS, 300-800 24% (Absorption)  [24]
GaSe/GaSb 400-1 800 0.115 2.2x1012 50% 32 us/24 s 0 Dual-band detection  [25]
Te 520-3000 354 3.01x10° 48.7 us/62.7 ps Polarization imaging  [26]
WSe,(CVD) 500-900 3.5%10° 1x10™ 23 ms 2 [27]
WSe,/SnS, 400-900 244 1.29x10" 13 ms/24 ms -1 [28]
MoS,/b-p 532-1550 22.3 3.1x10" 15 ps/70 ps 3 [29]
MoS,/Graphene/WSe, 400-2400 1x10* 1x10" 53.6 pus/30.3 ps 1 [30]
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