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Raman measurement for as-grown MoS2 and atomic force microscopy 

experiment for the electrodes.

Fig. S1. The Raman spectrum of the MoS2 and atomic force microscopy image of the electrodes. 

(a) The Raman spectrum of monolayer 2H phase MoS2. (b), (c)Atomic force microscopy image 

of the electrodes of MIS structured Pd/Al2O3/MoS2 photodetector and MIS structured 

Pd/HfO2/MoS2 photodetector. It shows that the Pd/HfO2 and Cr/Au/Cr are ~18.7 nm, ~18 nm 

thick, respectively.
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MIS structured photodetectors preparation

Fig. S2. The schematic diagrams of fabricating progress of the MIS structured photodetectors.
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Electrical measurement 

Figure S3. Different thickness of insulutor film on current-voltage curves of the device 

Pd/Al2O3/MoS2 MIS structured photodetector. From picture, when the thickness is 0.7 nm, the 

photocurrent is the highest. So, we choose 0.7 nm insulator film.

Fig. S4. Schematic structure and optoelectronic characteristic of the MS structured Pd/MoS2/Cr 

photodetector. (a) Schematic device structure of the MS structured Pd/MoS2/Cr photodetector 
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fabricated on a 300 nm SiO2/Si substrate. (b) Time-dependent photocurrent response of the MS 

structured Pd/MoS2/Cr photodetector under switched-on/off light irradiation with different power 

at bias voltages of 1V. (c) Time-dependent photocurrent response of the MS structured 

Pd/MoS2/Cr photodetector under switched-on/off light irradiation at different bias voltages with 

5.60 mw power intensity. (d) Voltage bias-dependent peculiarity of dark current and on/off ratio 

for this structure with 9.84 mw power intensity, which voltage bias increases, the dark current 

increase gradually, as well as the responsivity reduce accordingly.

Fig. S5. (a), (b) Atomic force microscopy image of the Al2O3 thin film and HfO2 thin film on the 

monolayer MoS2, respectively. 


