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1. Principle and Basic Theory of Capacitor 
 

・ What is the Capacitor? 
When voltage is appl ied between facing conductors, the insulator (or space) 
sandwiched between them wil l  cause dielectr ic polar izat ion by electrostat ic 
induction, thus leading to the accumulat ion of electr ic charges (charging).  The 
capacitor is a device (part) that performs this charging and discharging of 
accumulated charges as i ts funct ion.  
・ Electrostat ic capacity and energy Fig.  1 Schematic of Polarizat ion 



2. Kinds of  (Fixed) Capacitors 
 

・ Fixed capacitors 

 
・ Comparison of character ist ics among various kinds of capacitors (Summary) 

Characteristics 

K inds 
Min ia tu r i -  

za t i on  

Frequency
charac te r -

r i s t i cs  

Temperature 
charac te r -

r i s t i cs  

H igh  
vo l tage  

H igh  
capac i t y  

Serv ice  
l i fe  

Cos t / capa-
c i t y  

A luminum e lec t ro l y t i c  ◎ × × ○ ◎ × ◎ 

Tanta lum e lec t ro l y t i c  ◎ ○ ○ ○ ○ ○ ○ 

Laminated  ce ramic  ○ ◎ × ○ ○ ◎ × 

Fi lm × ◎ ○ ◎ ○ ◎ × 

Organ ic  semi -conduc to r ○ ○ ○ × ○ ○ ○ 

Func t iona l  po l ymer  ○ ◎ ○ × ○ ○ ○ 

Superior←◎○×→ Infer ior 



3. Kinds of  f i lm capacitors 
 

・ Classif icat ion by dielectr ics 
Descr ipt ion of die lectr ics Abbreviat ion Remarks 

Polyethylene phthalate PET Brand name “Mi ler”  (Du-Pont)  is famous. 

Polypropylene PP ―  

Polyphenylene sul f ide PPS ―  

Polyethylene naphthalate PEN ―  

Other ―  ―  
 
 

・ Classif icat ion by electrodes 

Kinds of electrodes Mater ial  

Metal  foi l  e lectrode Aluminum, t in,  copper,  etc.  

Evaporated electrode Aluminum, zinc, etc.  

 
・ Classif icat ion by element structures 

 

 1)  Fo i l  e lec t rode  tab  s t ruc tu re            2)  Evapora ted  e lec t rode ex tended fo i l  s t ruc tu re  

 

 
 
 
 
 
 
 
 
 
 
 
 
1.  Dielectr ic f i lm    1.  Metal l ized f i lm 
2. Aluminum foi l      2.  Metal l icon 
3. Lead wire     3.  Lead wire 
4. Undercoat ing resin     4.  Undercoat ing resin 
5. Outer coat ing resin    5.  Outer coat ing resin 
 
 

・ Classif icat ion by armoring 
 

Resin dipping 
Tape wrapping resin seal ing 
Non-metal l ic case resin seal ing 
Metal l ic  case hermetic seal ing 
Resin molding 
Simple armoring (chips for  sur face mounting) 



4. Character ist ics and performance 
 

・ Physical propert ies of dielectr ic f i lms 
Characteristics PET PP PPS PEN 

Thickness (µｍ )  
Maximum operat ing temperature(°C)  
Permi t t iv i t y (1kHz@20°C) 
Die lect r ic  loss tangent  (1kHz@20°C) 
Volume res is t iv i ty (Ωcm) 
Coeff ic ient  of  water  absorpt ion (%@75%RH)
Glass t rans i t ion po int  (°C) 
AC breakdown vo l tage (kV/mm) 

1.0 -  25 
120 -  130

3.2 
0.003 
>101 8  

0.4 
69 

120 -  280

3.0-  25 
80 -  105 

2.2 
0.0002 
>101 7  
<0.01 

0 
200 -  400 

1.5 -  25 
130 -  140 

3.0 
0.0006 
>101 7  
0.05 
92 

180 

1.0 -  25 
120 – 140

2.9 
0.004 
>101 7  

0.3 
121 
300 

 
・ Electr ical character ist ics 

 

 
・ Features of various k inds of f i lms 

I tem PET PP PPS PEN 
Cost 
Miniatur izat ion 
Heat resistance 
Moisture resistance 
Solvent res istance 
Temperature character ist ics 
Low loss ( low tan δ)  

◎ 
◎ 
○ 
△ 
○ 
△ 
△ 

○ 
△ 
○ 
◎ 
○ 
○ 
○ 

× 
○ 
◎ 
○ 
○ 
◎ 
○ 

○ 
◎ 
◎ 
△ 
○ 
△ 
△ 

 

1)  E lect rostat ic  capaci ty- temperature 
character is t ics 

2) Die lect r ic  loss tangent- temperature 
character is t ics  

3)  Insulat ion res is tance- temperature 
character is t ics  

4)  Frequency character is t ics  
 


