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The studies of functional transparent conductive oxide thin films by broadband
terahertz spectroscopy
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The transparent conductive oxides (TCOs, indium-tin oxide (ITO), aluminum-doped
zinc oxide (AZO), aluminum and ytterbium-doped zinc oxide (AYZO)) thin films
which exhibit outstanding properties such as high transparency in the visible region
and good electrical conductivity are measured by terahertz time-domain spectroscopy
(THz-TDS) based on photoconductive (PC) antenna and laser-induced air-plasma. By
fitting complex conductivities of the TCOs with the Drude-Smith model, electrical
properties such as DC mobility (u), carrier concentration (Ne), and DC conductivity
(opc) are obtained. Together with the X-ray diffraction information, it can be
concluded that motilities can be enhanced as increasing grain size, but reduced with
overly high carrier concentration because of the smaller distance between impurity
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