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Abstract

A large-area uniform WS; thin film was prepared on Si substrate by chemical vapor deposition (CVD)
using WS, saturated solution as raw material and argon as transport gas. The crystal structure and
surface morphology of the films were analyzed by X-ray diffraction and atomic force microscopy. It
was found that WS; films grown by this method had good crystallinity and large area uniformity. The
absorption characteristics were measured by a spectrophotometer, and it was found that the sample
had strong light absorption near 737 nm. Finally, the I-V characteristic curve of WS;/Si heterojunc-
tion formed by tungsten sulfide thin film and silicon substrate was studied. It was found that the he-
terojunction device had good volt-ampere characteristics. In addition, the heterojunction had signif-
icant photovoltaic effect in the visible region under illumination, which indicated that it could be
used to fabricate novel tungsten sulfide two-dimensional photoelectronic devices.
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Figure 1. Schematic diagram of experimental facilities
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Figure 2. WS, surface AFM morphology diagram
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Figure 3. WS, film XRD diffraction map
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Figure 4. WS, film reflection spectrum
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Figure 5. (a) The I-V characteristic curve of WS,; (b) Partial enlarged drawing
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