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Figure S1. Atom-by-atom analysis in SnS1.26Se0.76 by HAADF STEM. (a) Atomic scale HAADF STEM image of 

SnS1.26Se0.76 along [001] direction. (b) Atom-resolved higher magnification HAADF image of the region for red rectangle 

marked in (a). (c)The experimental image intensity line profiles obtained along red line in panel (b). The intensity profile 

shows three levels of brightness representing different atoms for Sn, Se, and S in the SnS1.26Se0.76 alloy. (d) Structure model 

obtained from intensity analysis showing the distribution of Sn, S, Se atoms.
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Figure S2. Calculated electronic band structure of bulk SnS1.26Se0.76 indicating bulk SnS1.26Se0.76 is an indirect bandgap 

semiconductor with a bandgap of 0.94 eV.

Figure S3. An optical image of the device.

As can be seen from Figure S3, the SnS1.26Se0.76 nanosheet is not very uniform, since the size and shape of 

the SnS1.26Se0.76 nanosheets are uncontrollable using mechanical exfoliation. Here, we mainly focus on the 

study of the performance of PDs, and thus relative to seeking the sample being as uniform as possible, we 

pay more attention to the good performance of the devices.

It should be noticed that, in this work, we mainly study the broad spectrum photoresponse of 

SnS1.26Se0.76 photodetectors and their respective characteristic under different wavelength lasers with various 

power densities, so we only noticed to measure the similar thickness samples and ignored the identity of the 

samples used. We test different devices to optimize the performance of photodetectors under 532 nm 

wavelength lasers with different irradiances.

As for the calculation of effective area, to ensure maximum effective areas are included, the closed 

region within the red line in Figure S3 was calculated. The effective area is 25 μm×24μm = 600 μm2.



Figure S4. Photoresponse of flexible optoelectronic devices based on SnS1.26Se0.76 nanoplates fabricated on PET substrate 

under 450 nm light. (a) I–V curves in the dark and under different irradiances. (b) Plots of the photocurrent and 

photoresponsivity against irradiance. (c) Time-dependent photoresponse of SnS1.26Se0.76 nanoplates-based device at various 

light intensity. (d) An enlarged view of the temporal photocurrent response. The corresponding voltage bias is 2V.

Figure S5. Photoresponse of flexible optoelectronic devices based on SnS1.26Se0.76 nanoplates fabricated on PET substrate 

under 638 nm light. (a) I–V curves in the dark and under different irradiances. (b) Plots of the photocurrent and 

photoresponsivity against irradiance. (c) Time-dependent photoresponse of SnS1.26Se0.76  nanoplates-based device at 

various light intensity. (d) An enlarged view of the temporal photocurrent response. The corresponding voltage bias is 2V.



Figure S6. Photoresponse of flexible optoelectronic devices based on SnS1.26Se0.76 nanoplates fabricated on PET substrate 

under 808 nm light. (a) I–V curves in the dark and under different irradiances. (b) Plots of the photocurrent and 

photoresponsivity against irradiance. (c) Time-dependent photoresponse of SnS1.26Se0.76  nanoplates-based device at 

various light intensity. (d) An enlarged view of the temporal photocurrent response. The corresponding voltage bias is 2V.

Figure S7. Durability measurements of SnS1.26Se0.76 flexible photodetector on PET substrate. (a) and (b) Time trace of 

photoresponse under illumination with 450 nm and 638 nm laser before and after bending the device for 100 times. The 

light power intensity is set to 8.0 mW/cm2, and 60.3 mW/cm2, respectively. (2 V bias voltage and 5.5 mm bending radius).


