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Preparation and negative differential resistance device of

nano V,0s+*nH,0 through hydrothermal synthesis

Zhang Hailian Li Mingche Zhang Jingci Li Sizhong
(School of Materials Science and Engineering, Huaqiao University, Xiamen 361021)

Abstract Hydrated vanadium pentoxide (V,0; *nH,O) nanobelts were prepared by hydrothermal synthesis
with NH, VO3 and HNO,.The products were characterized by field emission scanning electron microscopy (FE-SEM) ,
transmission electron microscopy ( TEM), X-ray powder diffraction ( XRD) and Raman spectra. Semiconductor
characterization system was employed to test the performance of field effect transistor device which worked as channel.
The results showed that the as-prepared V,O; *n H; O nanobelts had a width around 100~150nm, the thick was about
20nm,the water content ‘n” was in the range of 0.5~ 1, and crystal-like structure were demonstrated. The device
exhibited N-type negative differential resistance (N-NDR) characteristic. The performance was related with ambipolar
transportation and Poole-Frenkel emission of V,O; *nH, O.While the gate voltage rising within 0~9V, the switching
voltages ascended and the peak-valley current ratios varied slightly, during that, the voltage spans peaked at 0. 61V
when the gate voltage was 1V.
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