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Table S1. The calculated effective masses. 

 direction𝐾  direction𝑀

 ( )𝑚∗
𝑒 𝑚0

0.259 0.259

 ( )𝑚∗
ℎ 𝑚0

0.333 0.358
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Figure S1. EDS spectrum of the ZnIn2S4 nanosheets.
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Figure S2. (a) AFM image, (b) high resolution AFM image, and (c) the height profile 

of the blue line in (b).
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Figure S3. Survey XPS spectrum of the as-prepared ZnIn2S4 nanosheets.
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Figure S4. Schematic diagrams showing the fabrication process of the ZnIn2S4/Si 

heterostructure photodetector array.
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Figure S5. AFM image of the ZnIn2S4 film on the Si substrate. Inset shows the height 

profile along the green line.

Figure S6. (a) AFM topography around the ZnIn2S4/Si heterostructure. Inset is the 

line-scan profile (green dash line) and the extracted height profile of ZnIn2S4 film 

(green solid line). (b) The SPD distribution around the ZnIn2S4/Si heterostructure. (c) 

SPD profile along the blue line in panel (b).
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Figure S7. KPFM combined with UPS measurement to evaluate the work function of 

ZnIn2S4. (a) AFM surface topography image of the Au film which was deposited by 

electron beam evaporation. (b) The SPD distribution of the Au film with a SPD 

profile along the green line (inset). The mean SPD (SPDAu) is -661 mV. (c) AFM 

surface topography image of the ZnIn2S4 film and (d) the corresponding SPD 

distribution. Inset shows a SPD profile along the blue line. The mean SPD (SPDZnIn2S4) 

is -315 mV. Therefore, the Femi level distinction (ΔEf2) between the Au and ZnIn2S4 

can be given by: ΔEf2 = WAu - WZnIn2S4 = eSPDZnIn2S4 - eSPDAu = 346 meV. (e) UPS 

spectrum near the cutoff part of the Au film. The work function of Au film can be 

extracted from linear part of the cutoff to base intensity of 5.14 eV. Thus, the work 

function of ZnIn2S4 can be evaluated to be ~4.79 eV.
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Figure S8. Valence band XPS spectrum of the ZnIn2S4 nanosheets.
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Figure S9. (a) I-V curve of the ZnIn2S4 photodetector in the dark. (b) The schematic 

description of the ZnIn2S4 photodetector.
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Figure S10. (a) I-V properties of the ZnIn2S4 photodetector under dark and 447 nm 

light illumination with different light intensities. (b) Responsivity as a function of 

light intensities of the two devices at Vds =-10 V. (c) SNR (black) and specific 

detectivity (D*, red) as a function of light intensities of the ZnIn2S4 photodetectorat 

Vds = -10 V. (d) Typical rise and decay behaviors of the ZnIn2S4 device measured 

using an oscilloscope and fitted with a single-exponential function.
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