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Hi?hly efficient harmonic generation by memristors and its application to
millimeter wave circuits
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DVD Ge-Sh-Te Memristor

We have fabricated a simple multiplier to output harmonics that operates
without bias, using Ge-Shb-Te memristors. Ge-Sb-Te is a fundamental material for DVDs and phase
change memories.

To realize harmonic generation by the memristor in the millimeter wave band, we focused on
demonstration of principle of harmonic generation, development of a memristor with nonlinearity, and
element optimization, and achieved high performance of the element.

Furthermore, it was confirmed that higher harmonics were generated by mounting this multiplication
element in the amplifier circuit.
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(a) Schematic of the device structure. (b) SEM and (c) optical microscope images
of a device. [1] Copyright 2018 The Japan Society of Applied Physics
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Amplification circuit using a frequency-multiplying Ge-Sh-Te thin film
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