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Abstract : PVDF flexible dielectric capacitors, with their exceptional power density, ultra—fast response time,
and high energy density, serve as a crucial material foundation for future advancements in power
electronics integration, miniaturization, smart wearable devices, new energy vehicle innovation, and
eco—friendly renewable energy technologies. The energy density of dielectric capacitors is determined
by dielectric constant and breakdown strength, yet these two parameters inherently conflict. Common
decoupling strategies include all-organic composites, ceramic doping, core—shell structures,
multilayer configurations, and micro/nano—scale modulation. However, these approaches suffer from
drawbacks such as complex manufacturing processes, high costs, extended development cycles, and
uncontrollable flow thresholds.This study investigates the effects of grain size and phase structure on
dielectric properties and energy storage performance in single—layer pure PVDF dielectric capacitors
by introducing UV light—controlled devices perpendicular to polymer films. Through decoupling control
of dielectric characteristics via UV exposure duration, a single—layer PVDF capacitor was fabricated
with a dielectric constant of 13.4, breakdown strength of 528.4kV/mm, and discharge energy density
of 4.6 J/ecm®.
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