
Institute of Solid State Physics
Technische Universität Graz

Applications of dielectric 
materials



Dielectrics

Dielectrics used as electrical insulators should not conduct.

Large breakdown field.

Low AC losses.

Sometimes a low dielectric constant is desired (CMOS 
interconnects)

Sometimes a high dielectric constant is desired (supercapacitors).



Breakdown field

Typically 105-106 V/cm



AC losses - loss tangent

In an ideal capacitor, current leads voltage by 90o.
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V 

Because the dielectric constant is complex, in real materials current 
leads voltage by 90o - . 

Power loss =  

Becomes more of an issue at high frequencies (microwaves)
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