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Discovery of undoped superconductors, La2−xRExCuO4
1 and RE2CuO4

2, brought a question about an
electronic phase diagram of electron-doped superconductors. In the phase diagram, the superconducting
(SC) region is adjacent to the antiferromagnetic (AF) region and the superconductivity suddenly appears
at the SC-AF boundary with maximum Tc. The discovery is apparently against the phase diagram.
Superconductivity in electron-doped superconductors is very sensitive to impurity oxygen at the apical
site, whose presence is detrimental to achieving superconductivity. It is hard to control only doping level
of charge carrier by conventional sample preparation technique. Hence, we have tried to control the
doping level by FET. The Tc of La1.9Ce0.1CuO4 increases by 0.1 K with reducing electrons by FET. This
result suggests that optimum doping level (x) of La2−xCexCuO4 is x < 0.1 and consistent with previous
reports. To achieve zero-doping level, FET structure is fabricating on samples of x < 0.1.
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