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Figure S1. a) EDS spectrum of a graphene/GeSe,/graphene. EDS elemental mappings
of b) Ge and c) Se.
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Figure S2.a) Optical micrograph of the graphene/GeSe,(d=70.3 nm)/ graphene device
and corresponding height profile. b) In (I) vs. Vg plot for the TE behavior at Vg, < -
0.5 V and c¢) V4> 1.5 V. d) Optical micrograph of the graphene/GeSe;(d=5.9 nm)/
graphene device and corresponding height profile. €) In (I/V4?) vs. In (Vg4!) plot for
the DT behavior at [Vg| < 0.1 V. f) In (I) vs. V plot for the TE behavior between 0.1

and 0.5 V.
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Figure S3. Band alignment of Gr/GeSe; heterostructures shows that the conduction



and valence band offsets are 2.25 eV and 0.45 eV.
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Figure S4. a) Optical micrograph of the heterojunction with different thicknesses and
AFM images. b) Corresponding height profile. GeSe, thin layers with different
thicknesses overlapping between graphene were identified by combining optical
contrast and AFM measurements. The thickness of GeSe, ranged from 9.8 nm to 45.9

nm, and the effective area ranged from 2.9 to 98.5 um?, depending on the specific

device.
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Figure S5. Optoelectronic properties of different heterogeneous structures. a)
Responsivity (R), b) external quantum efficiency (EQE) and c) detectivity (D) under a

405 nm laser as a function of light power density under V4=1 V.






