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Figure S1. Change in chamber pressure with respect to time at Tc_,one = 700 and 950 °C.
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Figure S2. Mo 3d XPS spectrum of Mo film that was deposited to be 2 nm-thick using e-
beam evaporation and exposed to air. The component peaks indicate that elemental Mo,
oxidized Mo (Mo’ and Mo®") bonding states coexist in the film. The ratio of different
oxidation states of Mo was metallic Mo : Mo>*: Mo®" = 35 : 52 : 13, and the partially oxidized
Mo-precursor film was approximately 2.5 nm-thick.
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Figure S3. AFM images (2 um x 2 um) and rms roughness (o,,s) values of MoS, films
(Tg=500 °C) of (a) procedure A and (b) procedure B. The 6, value of a region with no
protrusions (procedure A) was also compared with that of procedure B in a selected small area

(500 nm x 500 nm).
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Figure S4. (a) Photograph of a high quality MoS, film on a 6 inch SiO,/Si wafer. Height

profiles of the MoS, film at points (b) B, (c) C, (d) D, and (e) E.
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Figure S5. XPS peaks of (a) Mo and (b) S in a 6 nm-thick MoS, film fabricated at Tg_,one =

120 °C.



Figure S6. (a) A cross-sectional TEM image of a 3.1 nm-thick MoS, film. EDS maps of (b)

Mo and (c) S in a 3.1 nm-thick MoS, film.
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Figure S7. Histogram of field-effect mobility of MoS,-FETs for 20 devices fabricated on a
substrate.



