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Broadband detector based on graphene-black arsenic
heterostructure
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Abstract: Here, a graphene-black arsenic van der Waals heterostructure is fabricated by the fixed-point transfer technol-
ogy, realizing the broadband detection from visible light-infrared-microwave. Among them, the photoexcited electron-
hole pairs generated in the black arsenic are separated and injected into the graphene under visible and infrared light radi-
ation, which significantly reduces the potential barrier between the semiconductor black arsenic and the gold electrode,
thereby realizing effective photocurrent extraction. In the microwave band, due to the difference in the Seebeck coeffi-
cient of the two materials, the non-equilibrium carriers are generated due to the photothermoelectric effect, forming the
photocurrent under zero bias. The research results paved the way for bandgap engineering of two-dimensional layered
materials to be applied to the fields of photonics and optoelectronics.

Key words: semiconductor technology, two-dimensional layered materials, photodetection, van der Waals
heterojunction
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Fig. 2

sence of light (black line) and under 520nm laser irradiation (green line), (¢) drain-current characteristic curve under the 638nm

(a) Schematic diagram of graphene-black arsenic heterojunction detector, (b) drain-current characteristic curve in the ab-

laser irradiation (red line), (d) drain-current characteristic curve under dark condition (black line) and 1550nm laser irradiation

(blue line), (e) optical response waveform diagram under the 1550nm laser irradiation, (f) response time measurement.
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Fig. 3

(a) Energy band diagram of graphene-black arsenic van der Waals heterojunction, (b) photoresponse of graphene devices

and heterojunction devices under different powers of 520 nm laser irradiation, (¢) laser irradiation at 520 nm_1. 12 mW power The

scanning photocurrent diagram below, the inset is the optical micrograph of the heterojunction device, (d) the scanning photocur-

rent diagram under 520 nm_0. 058 mW laser irradiation.
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Fig. 4

(a) The photoresponse of the heterojunction device under the frequency of 0. 02-0. 04THz, (b) the photocurrent changes

with the irradiation of different incident microwave light power, (c¢) the normalized photocurrent under 0. 026THz radiation is re-

corded by an oscilloscope A light response waveform, (d) normalized rise and fall response time
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