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Stretchable and Heat-resistant Thermosetting Resin Film
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Abstract

A stretchable circuit board has been developed to address the increased demand for shape-following devices such as wearable
electronics. Circuitry is printed on a substrate using a stretchable conductive material. Conventionally, thermoplastic polyurethane
(TPU) has been a candidate for stretchable circuit substrate. However, processing temperature and elongation ratio are limited
because of its melting point and the nature of plastic deformation. The thermosetting film is composed of epoxy resin and slide-ring
polymer and features high temperature resistance (160 °C) with fewer restrictions on processing temperature, and low hysteresis
after 100% elongation. The film can be screen-printed for use in printed electronics, and a device was manufactured in combination

with surface mounting technology.
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Fig. 1 History of the circuit board
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Fig. 2 Patterning method
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Fig. 3 Layer structure for printing process
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Fig. 4 Resin formulation for low-modulus, low-hysteresis, heat resistance,

and adhesion to conductive materials
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(Silver conductive layer on silicone film or developed film)
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Fig. 8 Insulation protection of conductive pattern utilizing a half-cured film
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