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Abstract: Graphene has some unique properties, such as ultra—high carrier mobility, zero band gap,
broadband response, which make it a promising material in infrared photodetection. In this review, the
development history of graphene—based infrared detectors was analyzed, and the mechanism of relevant
photoelectric response was summarized. The responsivity, wave —band, response speed and device
structure were sorted out. The challenges of material preparation and process compatibility of graphene—
based detectors were also discussed and prospected.
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Fig.3 (a) Structure schematic diagram of photothermoelectric
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Fig.7 (a) Schematic diagram of graphene composite Si waveguide near—infrared detector; (b) Photocurrent of the device under
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diagram of graphene/Si; (e) Photocurrent—generation mechanism under 1.55 pm laser; (f) Photocurrent—generation mechanism
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Fig.12 (a), (b) Structure and working principle of hybrid
detector colloidal quantum dot with graphene

transistor; (c), (d) Device detection performance'’
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Fig.13 (a), (b) Schematic diagram of plasmon—enhanced Si
quantum dot/graphene detector structure; (c) Device
responsivity as a function of wavelength and power
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different incident wavelengths!®"
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Fig.14 (a) Schematic diagram of Au nano lattice/graphene/Si

detector; (b) Device operating mechanism; (¢c) Normalized
light absorption intensity at different wavelengths of
devices with or without Aunano-lattice; (d) Comparison
of photocurrent with or without graphene/Si built —in

electric field”
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Fig.15 (a), (b) Schematic diagram of a metal gate—modulated
graphene —based pyroelectric LiNbO; mid —infrared

detector; (c), (d) Device detection performance!®"
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Fig.18 (a) Schematic diagram of the MGM detector; (b) Relative
photocurrent measured at a gate voltage of -10—+10 V,
introducing a constant offset between the curves for
better comparison. The illustration is to extract the
corresponding response time ¢, from the slope of the
autocorrelation photocurrent; (c) The effect of laser
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Fig.20 (a), (b) Structure diagram of the hybrid infrared
detector of graphene with Si waveguide; (c),
(d) High—speed detection performance under

1 550 nm laser!®!
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Fig.22 (a) Double—gate—modulated graphene Mid— and Far—
infrared detector; (b) Maximum VPH value of different
dielectric layers as a function of temperature; (c), (d)
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Fig.23 Process flow chart of graphene quantum dot detector®”
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diagram; (d) Wide spectrum high response infrared

detection performance®
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Fig.27 (a) Structure diagram of multi-layer graphene detector;
(b) Normalized photocurrent excited by various incident
wavelengths at different positions; (c) Working circuit
diagram of detector scanning imaging;

(d) Imaging
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Fig.28 (a) Structure diagram of graphene EFT combined with
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leaves at 0.346 THz and 0.368 THz!™!
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Fig.30 (a), (b) Structure and working principle diagram of the
hybrid detector of graphene with PbS QDs integrated
CMOS readout circuit to obtain 388 x 288 focal plane
alignment; (c), (d) Imaging of focal plane array in

visible light and near—infrared"®
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Tab.1 Comparison of mechanism and performance of graphene (Gr) based infrared detector

Specific .
Responsi— Wavelength/
Device structure Mechanism Gain  detectivity/cm- | .esponsl _,  Bandwidth  Response time aveleng Reference
Hz2 . W-! tivity/A - W pm
Ti/Gr/Pd (MGM) PV/PTE 6.1x10™° >16 GHz 200 ps 1.55 (0.3-6) [62]
Metal/Gr/metal PV 262 GHz 2.1 ps 1.55 [63]
Gr/Si waveguide PV/PTI 0.13 >20 GHz 1.3-2.75 [36, 48-49]
Gr/Si Photogating 0.435 1 kHz 0.2-1 [74]
Au nanoparticle .
Photogat 3 600 ns 1.55 0
array/Gr/Si OlogalnE 8 s 601
Si QDs/Gr Photogating 10" 10° 1.45(0.5-4) [51]
double-gate - Bol 10° VIW 1 GH 10 16
regulated double— olometer > z [46]
Gr/PbS QDs Photogating 10° 7x10" 107 10-20 ms 0.3-1.6 [11]
Gr/THz antenna 1.2 V/IW 1 000 [75]
single/double—
sngierdounie PV 5x107 40 GHz 1.55 (3]
layer Gr
GrQDs Photogating 8.61 0.5-10.3 [57]
Gr ribbons/MoS, PV 107 6-16 [58]
Gr/ MoS, PV 1.26 1.44 [76]
WS,/Gr/MoS, PV 10° 1x10% >10%0.1 53.6/30.3 ps 0.4/2.4 [77]
Gr with antenna (5-10)107 10-50 ps 30-220 [78]
Gr/Si/Gr PTI+ Photogating 1.9/1.1 2.1/3.2 [67]
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T A BRI B 2 5 R K SE T A BT R R
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W 3 K R
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