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Figure S1. XPS spectra of SnSeS/p-Si heterojunction (a) full scan spectrum (b) Sn** 3d
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Figure S2. Bandgap of Sn SnSe 2« Sx with different rate of S/Se.
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Figure S3. LPV sensitivity versus laser power and wavelength of different thickness
film. (@) 10 nm. (b) 25 nm. (c) 30 nm. (d) 50 nm.
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Figure S4. LPV as a function of time for SnSeS/Si heterojunction (a) 10 nm. (b) 30 nm.
(c) 50 nm. VPE as a function of time for SnSeS/Si (d) 25 nm.

Figure S4 a-c show the real LPV as a function of time in different thickness of

SnSeS film (10, 30 and 50 nm). The heterojunction formed by the different film
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thicknesses films and Si showed clear photoelectric response under the irradiation of
532 nm nanosecond laser beam. Figure S4 d the LPV curves of thin films with
different thicknesses in parallel with 1000 Q resistor. The relaxation time of 10 nm

and 25 nm SnSeS film is similar, which is 1.06 us and 1.12 us, respectively.
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Figure S5. VPV as a function of time for SnSeS (25 nm)/Si heterojunction.

Table S1 Performance comparison of photodetectors based on the SnSeS and other 2D

materials.

Device Wavelength / nm Rise time/us Decay time/us Ref
MoS» 550 5%10% 5%104 1

MoS»/Si 532-980 16.7 23.5 2
WS,/Si 340-1100 670 998 3

MoSe»/Si 355-830 4.38x%10* 4.34x10* 4
SnS, <600 - 1.5%10° 5

SnS»/PbS 400-1000 - 1.6x10° 6
SnSe; 456-850 1.45%10* 8.1x10° 7

SnSeS/Si 450-808 11 20 This work
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