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Abstract

Photodetectors are changing people’s life day by day, from medical detection to aerospace, from
security inspection to remote sensing satellite, from food safety to biological monitoring, the sha-
dow of photodetectors is everywhere. Traditional detectors face problems such as only working in
low-temperature environments and the trade-off between response rate and frequency. The emer-
gence of graphene has greatly stimulated researchers’ interest in the direction of detectors that
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are expected to overcome these drawbacks. Graphene has excellent physical properties, strong
light absorption ability, and nonlinear optical properties, which are highly advantageous in de-
tector applications and can produce excellent performance such as fast response and broad-
spectrum response. In this paper, we introduce graphene properties, detector performance eval-
uation index, graphene detector detection mechanism and the progress of graphene detector re-
search. In addition to using graphene as a single material to prepare devices, various heterojunc-
tion-type and metal-reinforced structures can be prepared to improve the performance of gra-
phene detectors.
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Figure 1. (a) Graphene electronic structure; (b) Graphene band structure modification
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Figure 2. Schematic diagram of photoconductance effect
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Figure 3. Schematic diagram of photogating effect
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Figure 4. Schematic diagram of photothermoelectric effect
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Figure 5. Plasma oscillation in a field effect transistor
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Figure 6. (a) A MIR detector composed of a quasi-one-dimensional nanoribbon-connected plasma resonator array; (b) A
two-layer graphene field-effect transistor; (c) A terahertz detector integrated with a graphene ballistic rectifier; (d) High-
responsivity and broadband photodetection via gold-patched graphene nano-stripes
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Figure 7. (a) 3D schematic view of the FPD and Schematic structure of the graphene-MoS,-WS, vdW heterostructure; (b)
Graphene/titanium trioxide photodetector; (c) Binary hybrid of graphene and Bi,Te; nano-wires; (d) Schematic diagram of
the structure of the hybrid phototransistor based on B-doped Si QDs and graphene and two different optical phenomena
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Figure 8. (a) Structure diagram of “H” dipole antenna and image of photocurrent at 3.4 THz; (b) Schematic diagram of a
graphene-based THz photodetector and two paired fingers in the SEM image; (c) Other enhanced light absorption antenna

structures
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