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Supplementary discussions

1. XRD patterns of YSZ thin films deposited under various  conditions. 
𝑃𝑂2

Figure S1 shows partial magnification XRD patterns of Fig. 3(a). There is almost no 
difference in the position and FWHM of the Pt (111) peak, which indicates that the 
crystallinity did not differ between the samples. Therefore, the crystallinity of the Pt 
electrode can be excluded as the reason for the observed variation in the conductivity of 
the YSZ thin films in this study.
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Figure S1. Magnified XRD patterns around the Pt (111) peak.
2. Ac impedance spectroscopy of Pt/YSZ/Pt two terminal
Electrical conductivity measurements was performed by AC impedance spectroscopy 
with a frequency response analyzer (Solartron 1260) and a high impedance interface 
(Solartron 1296). The AC voltage and frequency range were determined to be 100 mV 
and 1 MHz-100 mHz, respectively. We show representative Cole-Cole plots of |Z| of the 
Pt/YSZ/Pt cell in Fig. S2. In order to analyze the impedance spectra, the fitting to the 
experimental data was performed by assuming an equivalent circuit. RC, RB and CB 
represents contact resistance, resistance and associated capacitance in the bulk element of 
YSZ. RCT and CDL represent the charge transfer resistance and the associated capacitance. 
The good agreement of the fitting results with the experiments supports the validity of the 
fitting. Based on the RB obtained by the fitting, we calculated conductivity of YSZ thin 
film.

Figure S2. (a) Cole-Cole plots of AC impedance spectroscopy for a Pt/YSZ/Pt cell under 
varisou temperature region. The YSZ thin film was deposited under of 10 Pa. (b) Cole-
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Cole (solid black circles) and fitting (solid red line) plots of the Fig. S2(a) at 298 K.
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