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Fig. S1 The transfer curve of WSe2 transistor at the power of 20 W with different 

plasma treatment times from 5 to 120 s.
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Fig. S2 The secondary-ion mass spectrometry (SIMS) test results confirm the surface 

oxidation of WSe2 and demonstrate the depth of the oxide layer is around～1.2 nm. 

WOx (WO-, WO2-, WO3-) was formed after O2 plasma treatment.
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Fig. S3 The transfer characteristics of the WSe2 with different channel length.
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Fig. S4 I-V curves indicate the Schottky emission model and the F-N tunneling model 
before and after oxygen plasma treatment, respectively.
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Fig. S5 The transfer characteristics of the WSe2 devices test from −50 V to 50 V.
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Fig. S6 The photoresponse performances of the WSe2 p-n junction photodetectors at 

the gate voltage of 0 V with time-dependent photocurrent.


