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Copper-Clad Stretchable and Flexible Film
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In recent years, wearable devices that track vital signs and that can be worn under, with, or on top of clothes or skin, have
been attracting a lot of attention. Among wearable devices, the market for stretchable devices in particular is expected to grow.
In light of such circumstances, we have developed a new material to be used to manufacture such devices. This new material
consists of elastic film that is laminated with copper foil and is resistant to high temperatures. The elastic film has excellent
mechanical properties: it is capable of elongating by 550% and has a recovery rate of 94%. In addition, this material is resistant
to both the chemicals and the heat associated with the subtractive process and the N, reflow process. Furthermore, the
material has a low dielectric constant (Dk) of 2.3 at 10 GHz, and a dielectric dissipation factor (Df) of 0.0030 at 10 GHz. Both of
these properties are important for flexible substrates used in high-frequency devices.
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Table 1 Properties of the elastic film used for the copper-clad stretchable and flexible film

ltem Property Note
Tensile elongation 550%
Tensile modulus 5.0 MPa Film thickness: 100 ym
Recovery rate 95%
Peel strength (copper foil) > 1.0 kKN/m 90° peel
Dielectric constant 2.3 At 10 GHz, using the cavity perturbation method
Copper foil layer (18 pm) Dissipation factor 0.0030 At 10 GHz, using the cavity perturbation method
Stretchable film (80 pm) Breakdown voltage 7.0 kV Film thickness: 80 pm
o T Heat resistance No change | 260°C, 10 s, 10 cycles in an N, atmosphere
B HEBCHS 7 LY TIFNAZOEE  Chemical s o change
glre 11 ¢jﬁ:§§f ;7: iiﬁiﬁi stretchable and flexible film’( resistance Na.CO, No change Alfter a 24 himmersion test
(upper) and a sample device (lower) Copper etchant | No change
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Figure 2 Change in the wiring resistance of a wire
when stretched
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Figure 3 Change in wiring resistance during stretching test cycles
under a 10% tensile strain
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