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We have investigated a method of forming terahertz wave devices by forming a
polymer 3D structure using a 3D printer and coating the surface with a thin metal film to form fine
and complex structures that could not be achieved by conventional metal cutting. A physical model

was constructed to quantitatively derive the propagation loss, and it was found that copper is the
optimum film material and that the required film thickness is 100-300 nm, depending on the bulk
resistivity of the film. We also developed a supercritical fluid thin film deposition (SCFD)
technique with excellent step coverage to form low-resistance copper films uniformly in terahertz
wave devices with complex three-dimensional structures fabricated by a 3D printer.
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