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Abstract 

Capacitors are one of the most basic electronic components and they are vital components to tackle 

energy saving problems. However, modern demands from e.g., automotive and IoT industries require 

development of improved dielectrics with high dielectric constant and good reliability for high 

temperature and high voltage applications. Therefore, efficient heat removal from the interior of 

capacitors is essential, especially in metallized polymer film designs due to the low thermal 

conductivity of both the polymer dielectric and the thin metallization. Our approach to increase 

thermal conductivity is to use a multilayer film stack that improves heat removal from the dielectric, 

while to increase the dielectric constant we will blend newly developed nanoparticles into the polymer 

host materials. Polymer nanocomposites combine the advantages of ceramic dielectrics e.g., thermal, 

mechanical, and electrical properties with the polymers facile processability, high breakdown strength, 

and self-healing capability and can significantly improve dielectric properties and capacitive energy 
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 storage capabilities [1,2]. The aim of this work is to achieve capacitors with superior energy storage 

density that are more efficient and reliable both at high temperature and high voltages. 
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