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Figure S1. (a) Image of step between GaTe and SiO,/Si substrate, (b) Image of step between

MoSe, and GaTe film.

(a) Ay F—garte (b) Ay [=Mose, (c) GIXRD [ Experimental

MoSe, (002)
_ L GaTe (004)
5 = g | MoSe, (004)
o © S — Fitted
Fry Arg 2 2
g g 3
£ = E';y/Si £
Azm Eyg
100 150 200 250 300 350 100 150 200 250 300 350 400 O 10 20 30 40 50 60 70 80 90
Raman Shift (cm™) Raman Shift (cm™) 20

Figure S2. Raman spectroscopy of (a) GaTe and (b) MoSe; films, (c) XRD of MoSe,/GaTe

heterostructure.
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Figure S3. SEM image and EDX elemental mapping of the heterostructures at different

positions as marked above.
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Figure S4. Surface potential image of HOPG substrate (scan area 5x5 pm?).
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Figure S5. (a) Optical image of the device, (b) SEM image of the device, (c) EDX mapping
of Au, (d) EDX mixed mapping of Ti, Au, Al and Ga.
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Figure S6. (a) I-V characteristics of MoSe,/GaTe heterostructure, (b) Responsivity of
MoSe,/GaTe heterostructure, (c) I-V characteristics of GaTe, (d) Responsivity comparison of
GaTe and MoSe,/GaTe heterostructures.
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Figure S7. Absorbance spectra of (a) GaTe and (b) MoSe; (inset is the zoomed-in absorption
spectra in NIR region).
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Figure S8. Device stability data (20 cycles) under 780 nm illumination.

Table 1:
Material Growth Scalability | Wavelength | Responsivity Device Remarks Ref.
Technique Range Speed
(Rise/Fall)
MoS, Mechanical Flakes 532 nm 0.25-4.1 2s Not scalable 1
exfoliation A/W
SnSe,/ CVD Triangular 500 nm - - No uniformity 2
MoS, flakes Not scalable
MoS,/ Transfer Flakes 633 nm 1.42 A/W - Not scalable 3
WS, method
CdSe/ CVD Flakes 633 nm 10 mA/W 82 ms No uniformity 4
graphene Not scalable
Graphen | Mechanical Flakes 450 to 900 89.5 mA/W 9.6/12.8 Not scalable 5
e/MoSe,/ | exfoliation nm ms
Au
GaTe- Vertical Flakes 633 nm 1.365 A/W <10 ms Not scalable 6
MoS, Bridgman
technique &
CVT
GaTe/ MBE Large-area 325 to 0.3 A/W 9/7 ms Scalable 7
graphene uniform 1064 nm Not good for
growth NIR detection
MoSe,/ MBE Large-area | 200 to 1100 0.6 A/W 44/67ms | 1.Scalableup | This
GaTe uniform nm to wafer scale | work
growth 2. Photo

response in
UV, Visible
and NIR
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