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Comﬁact sgpercondgctin? magnetic ener?y storage device fabricated using process
technologies of microelectromechanical systems
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A novel concept was proposed to scale down gigantic conventional systems for
superconducting magnetic energy storage (SMES) into stacks of Si wafers with engraved spiral coils
of superconducting thin films. The concept also suited to mass production of SMES. The concept was

backed up by pilot estimations for energy storage capacity and mechanical strength to endure
electromagnetic stress. The estimated storable energy density was comparable to that of
rechargeable batteries and the mechanical strength of Si wafer endures the estimated electromagnetic
stress imposed on it. These results support the feasibility of the concept. The experimental
proof of concept was successfully performed through several repeated test fabrications. In one of
these, the theoreticall¥ estimated value of the energy storage was reproduced in a spiral
superconducting NbN coil in a spiral trench formed on a 4-inch Si wafer. The results shall open up
doors for wider array of applications of SMES.
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