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Abstract: A stretchable low-dielectric film was developed using hydrophobic polydimethylsiloxane (PDMS) with porous
silica and surfactant. The surface property changes due to the presence or absence of the surfactant were confirmed
through contact angle hysteresis and 3D microscopy. The dielectric properties were observed according to the content of
porous silica, and the film with a 25% content ratio showed the lowest dielectric constant. Compared to pure PDMS film,
the dielectric constant decreased from 2.75 to 2.53, approximately an 8% reduction, and the dielectric loss decreased from
0.045 to 0.025, approximately a 44% reduction. With the improvement in dielectric properties, the S-parameter char-
acteristics showed that the S11 value improved from -13.7 dB to -22.06 dB, approximately a 61% improvement, and the
S21 value improved from -3.89 dB to -2.69 dB, approximately a 31% improvement. The stretchability of PDMS with
excellent dielectric properties was up to 80%, and the tensile strain rate of the low-dielectric PDMS fabricated as a trans-
mission line was up to 60%. In the repeated tensile test to verify durability, resistance measurement was possible even
after 130 repetitions at a tensile strain rate of 15%.
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Figure 1. Schematic illustration of the manufacturing process of
low-k PDMS film: (a) before; (b) after mixed; (c) coating; (d) thermal
curing; (e) low-k PDMS film; (f) measurement of low-k PDMS film.
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Figure 2. (a) Sample image of transmission line, schematic of (b)
transmission line; (c) cross-section.
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Table 1. Formulation of Low-k PDMS Ink (unit: g)
PDMS-A PDMS-B SiO, Surfactants
PDMS-0 10 1
PDMS-15 10 1 1.5
PDMS-25 10 1 2.5 0.3
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Figure 3. Rheological properties depending on SiO, content: (a) vis-
cosity; (b) viscoelastic.
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Figure 8. (a) Schematic illustration of the ball tack test equipment;
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