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Dramatic spread of substrate materials for semiconducting layer formation by
spraying ZnO nanoparticles

Yoshida, Toshiyuki

3,600,000

Zn0
Zn0

Zn0 Zn0

Zn0 Ga
M- or G-Ohm/sq - sub-k-Ohm/sq

Zn0 TFT
TFT

Zn0 nanoparticle layers were formed on quartz substrates and evaluated their

characteristics as semiconducting layers. The particle layer was formed by spraying method and
evaporation drying method using ZnO nanoparticle dispersion liquid. By comparing these two methods,
we evaluated the surface structure, sheet resistance, mobility, etc., and showed the ZnO particles

particle size dependence and conductivity type dependence. The carrier conduction in the obtained
Zn0 nanoparticle layers also showed a behavior that could not be explained by a general
drift-diffusion model, and the results suggesting hopping conduction via defects on the particle
surface were obtained. We also attempted thermal diffusion doping of Ga atoms into ZnO particles in

order to lower the resistance of the particle layer, and dramatic reduction of the sheet-resistance
(M- or G-Ohm/sq level - sub-k-Ohm/sq) could be achieved.
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