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Fig. 1. (a) CVD experimental equipment for MoS, synthesis; (b) enlarged view of the chemical reaction zone; (c) temperature curve

of CVD growth process.

118101-2



) 32 2 3R Acta Phys. Sin. Vol. 72, No. 11 (2023) 118101

50 pm
—

120

(e)
100 |

80 F
60

40

Surface coverage/%

50 pm 20

0 S
0 2 4 6 8 10 12 14 16 18
Volume of precursor/pL

Highte/nm

50 pm
I

0 02 04 06 08 1.0 1.2

Distance/pm

Bl 2 (a)—(d) AIF MoO; Hi 4 {4 &2 T il £ (9 MoS, B SEM JEH; () MoS, £ i 2 Fifl jif 4K i 2 iy A5 fH it 285 (£) MoS, B9 AFM

F (TR ) AP v R v SR o7 B Y 7 1 i 2k

Fig. 2. (a)-(d) SEM morphologies of MoS, prepared under different volumes of MoOj precursor; (e) curve of MoS, coverage with precursor

volume; (f) the height of MoS, as a function of position marked as black line in the inset, inset is AFM photograph of MoS,.
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Fig. 3. (a) Optical microscope image of single crystal MoS,; (b) Raman mapping of single crystal MoS,; (¢) Raman mapping of

Si/SiO, substrate; (d) Raman spectra of each point in Fig. (a); (e) optical microscope image of thin film MoS,; (f) Raman mapping

of thin film MoS,; (g) Raman mapping of Si/SiO, substrate; (h) Raman spectra of each point in Fig.
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Fig. 4. (a) Schematic diagram of interdigital device; (b) the current and voltage curve with Au and Ti/Au electrodes, the inset

shows the image of the MoS, interdigital device.
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Abstract

Transition metal dichalcogenide (TMDC) monolayers exhibit enhanced electrical and optoelectrical
properties, which are promising for next-generation optoelectronic devices. However, large-scale and uniform
growth of TMDC monolayers with large grain size is still a considerable challenge. Presented in this work is a
simple and effective approach to fabricating largescale molybdenum (MoS,) disulfide monolayers by chemical
vapor deposition (CVD) method. It is found that MoS, grows from single crystal into thin film with the increase
of oxide precursor proportion. The photodetector of large scale monolayer layer MoS, film is fabricated by
depositing metal electrodes on the interdigital electrode mask through using thermal evaporation coating.
Finally, the highly stable and repeatable photoelectric responses under the conditions of different voltages and
different laser power are characterized under 405-nm laser excitation, with response time decreasing down to the
order of milliseconds (ms). In addition, the photodetector achieves a wide spectral detection range from 405 nm
to 830 nm, that is, from visible light to near-infrared light wavelength range, with optical response (R) of
291.7 mA/W and optical detection rate (D) of 1.629x10° Jones. The monolayer MoS, thin film photodetector
demonstrated here has the advantages of low cost, feasibility of large-scale preparation, and good stability and
repeatability in the wide spectrum range from visible light to near infrared light wavelength, providing the

possibilities for future applications of electronic and optoelectronic devices .
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