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Fig.1 (a) Dual-temperature tube furnace setup for the

preparation of metallic MoO, nanomaterials and (b)

temperature control flow chart
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Fig.2 Distribution of MoO, nanomaterials on sapphire

substrates

(a) physical view of sapphire substrate; (b) the cross-sectional
distribution; (¢) the vertical distribution; (d) size evolution of the
lateral distribution ;(e) size evolution of longitudinal distribution
(longitudinal direction is quartz tube tube length) ; () schematic

diagram of MoO, nanosheet/rod transfer
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Fig.3 Characterization of MoO, nanomaterials
(a) XRD pattern; (b) Raman spectrum; (c) SEM images
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Fig.4 Resistance measurement of MoO, nanosheet devices

(a) optical microscope images ; (b) AFM morphology and thickness profile ; (¢)KPFM test schematic; (d)I-V

characteristic curves
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Fig.5 Surface potential diagram of MoO, nanosheets

(a) surface potential diagram; (b) surface potential diagram with zero bias voltage removed
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Fig. 6 Variation of contact resistance of source Rg and drain R, and channel resistance R, of MoO, devices at

different bias voltages

(a) the resistance of Rs, R, and R, in the device in contact with Au;(b) resistance of the two potential curves in the

channel at different bias voltages; (¢) resistivity of the two potential curves in the channel at different bias voltages
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Preparation of MoQO, nanomaterials with metallic properties and

micro-area measurement of resistance

HUANG Xiaoli, LAI Haojie, XIE Weiguang
(School of Science and Technology, Jinan University, Guangzhou 510632, China)

Abstract: To study the intrinsic resistivity of MoO,, metallic MoO, nanomaterials was prepared on the

sapphire substrate by chemical vapor deposition (CVD), and then the materials was transferred to the SiO,

substrate to prepare a two-terminal resistance device, and the spatial distribution of the surface potential of

MoO, nanomaterials under different bias voltages are investigated by Kelvin probe force microscopy

(KPFM) while measuring the voltage-current curve. The results show that the traditional measurement

ignores the influence of contact resistance and thermal effects, which overestimate the resistance of MoO,.

The measured intrinsic resistivity of MoO, is 6 X10"° Q+cm, which iscomparable to high-quality ITO thin-

film electrodes. Therefore, MoO, is a promising cheap electrode material in electronic devices.

Key words: molybdenum dioxide;electrode material; KPFM ;resistance measurement



