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Figure S1 presents a schematic of the experimental system, indicating the crucial components 
used in the present study for the deposition of the ultrathin Mo film. The system comprised a 
cylindrical plasma chamber, vacuum system, circular and planar (4 inches) magnetron, gas-flow 
arrangement, substrate heating system, and load lock chamber. A combination of a turbo molecular 
pump and a rotary pump evacuated the chamber to a base vacuum of ~1 × 10−6 Torr. The load lock 
chamber was used to load and unload the samples without breaking the vacuum condition before 
and after the deposition, respectively. 

The magnetron was equipped with the Mo target, with a water-cooling arrangement. We used 
Ar as the experimental gas at a constant applied RF power of 160 W (this value corresponds to a 
power density of 2 W cm−2) for the plasma generation and the film deposition. We conducted 
presputtering of the target for 5 min, closing the shutter prior to every deposition. The distance from 
the center of the target to the center of the substrate table was 14 cm. The substrate position was 
adjusted using a motorized controller. The operating pressure for the deposition was 7 mTorr. Each 
substrate was ultrasonically cleaned before the deposition. The film thickness was ~35 nm for the 
transfer process for the sulfurization via ICP-assisted PECVD. 
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Figure S1. Schematic of the RF magnetron sputtering system. 
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Figure S2. Thicknesses and morphologies of the (a,c) Mo film and (b,d) MoS2 grown on the Si 
substrate. 

 
Figure S3. (a) Cross-sectional HRTEM image of MoS2 synthesized on the Si substrate. (b) Elemental 
line profile of MoS2 corresponding to the white line in (a). 
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