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The Change of |-V Characteristics by Gate Voltage Stress on
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Absract: Atomicaly thin MoS;, single crystals have a two-dimensional structure and exhibit semiconductor properties,
and have therefore recently been utilized in electronic devices and circuits. In this study, we have fabricated a field effect
transistor (FET), using a CVD-grown, 3 nm-thin, MoS; single-crystal as a transistor channel after transfer onto a SIO,/Si
substrate. The MoS, FETs displayed n-channel characteristics with an electron mobility of 0.05 cn?/V-sec, and a current
on/off ratio of lon/lorr=5x10% Application of bottom-gate voltage stresses, however, increased the interface charges on
Mo0S,/SiO,, incurred the threshold voltage change, and degraded the device performance in further measurements.
Exposure of the channel to UV radiation further degraded the device properties.
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Fig. 1. Schematic drawing of MoS, crystal. (@) Top view and
(b) side view and monolayer thickness.
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Fig. 2. Optica microscopic observation of MoS; crystals on SO..
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Fig. 3. Thickness measurement by AFM.

Fig. 4. Single crystals located between Mo contacts. Dashed lines
are guides to identify MoS; crystal.
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Fig. 5. 1,— V,s curves at different V.
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Fig. 6. Transfer characteristics of a FET.



138 J Korean Ingt. Electr. Electron. Mater. Eng., Val. 31, No. 3, pp. 135140, March 2018: H.-G. Lee & al.

1on | V=1V

100p | 1st reverse

Drain current (A)
@
Q
=3
>
2

100f 1 1 1 I 1 1

Gate voltage (V)

Fig. 7. Change of 7,,— vV curves by gate voltage sweep.
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