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Fig. S1. Raman characteristic of graphene/MoS, heterostructure. (a) Raman spectra of
graphene/MoS,; heterostructure (MoS; on the top of graphene) on SiO,/Si substrate. (b)
Comparison between A;, peaks of graphene/MoS, heterostructure and that of
monolayer MoS, membrane in Fig. 2h. (¢) Comparison between G peaks of
graphene/MoS,; heterostructure and that of monolayer graphene membrane in Fig. 2g.

Gr is short for graphene.
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Fig. S2. Repeatability and stability of humidity sensors based on heterostructures of
graphene and MoS, with different stack orders for long time. (a) Humidity cyclic
measurement of Gr/MoS, heterostructure devices for 1200 s. (b) Humidity step
measurement of Gr/MoS, heterostructure devices for 180 s. (¢) Humidity cyclic
measurement of MoS,/Gr heterostructure devices for 1200 s. (d) Humidity step

measurement of MoS,/Gr heterostructure devices for 180 s.
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Fig. S3. Measurement of response/recovery time for humidity sensors. (a) MoS,. (b)
Gr/MoS,. (¢) MoS,/Gr.
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Fig. S4. Transfer characteristic curves of graphene/MoS, heterostructures and

MoS,/graphene heterostructures for different

samples. (a)-(c) The transfer

characteristic curves of three different graphene/MoS, heterostructure humidity sensors
under different humidity levels. (d)-(f) The transfer characteristic curves of three

different MoS,/graphene heterostructure humidity sensors under different humidity

levels. Gr is short for graphene.
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Fig. S5. The output characteristic curves of graphene/MoS, heterostructure and

MoS,/graphene heterostructure at Vgs=0V for different humidity levels.



