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Appendix 1 
 
Service l i fe of capaci tors 
 
1.  Appl ied vol tage and service l i fe 
 

For the relat ion between the appl ied vol tage and service l i fe of  f i lm capacitors,  the 
Formula 1-1 is  taken up as a standard for  the t ime being because i t  is  general ly easy and 
simple to handle and no other sui table re lat ion formulas are avai lable, though there is  a 
s l ight shadow of doubt whether i t  may be total ly accepted, judging from the fact that i t  is 
based on f l imsy theoret ical  grounds. 

 
L=LoX(Vo/V)n ･･････････  1-1  

 
L :  Service l i fe when operat ing vol tage V, VDC is appl ied (Hr) 
Lo :  Service l i fe when operat ing vol tage Vo, VDC is appl ied (Hr) 
Vo :  Rated vol tage of capaci tor  (VDC) 
V :  Actual  operat ing vol tage of  capacitor  (VDC) 
n :  Constant  (4~7) 

 
2.  Operat ing ambient temperature and service l i fe 
 

The temperature-dependence of  f i lm capacitor 's service l i fe fo l lows the Arrhenius Law, 
so-cal led the 10℃  Law.  Namely,  i f  the temperature r ises by 10℃ ,  the service l i fe wi l l  be 
reduced down to 1/2.   Therefore,  the re lat ion between the ambient temperature and 
service l i fe is  given by the Formula 2-1. 
 

Tmax -  Ta L=LoX2 10 ･･･････････  2-1

 
L :  Service l i fe at actual  use (Hr)  
Lo :  Service l i fe at maximum operat ing temperature (Hr) 
Tmax :  Maximum operat ing temperature (℃ )  
Ta :  Ambient temperature (℃ )  

 
3.  Derat ing of the rated vol tage depending on the operat ing temperature 
 

I f  a capacitor is  used at high temperatures, i ts service l i fe wi l l  be shortened due to 
thermal deter iorat ion.  In case when a capacitor  is  to be used at h igh temperatures, 
derate the operat ing vol tage in accordance with the graphs as given below. 

 



4. Ripple current and service l i fe 
In case when r ipple current is  appl ied on a capacitor,  Joule heat wi l l  be generated. The 
capacitor  temperature r ise on this occasion is g iven by the Formula 4-1. 
 

1 I2  rms･ tan δ
△  T= 

β･S 
X

ωC 
4-1

 
△ T :  Surface temperature r ise of  capacitor  (℃ )   
Β  :  Radiat ion coeff ic ient (W/℃･c ㎡ )  
S :  Surface area of  capacitor  (c ㎡ )  
C :  Electrostat ic capaci ty of  capaci tor (µF) 

 
Since signi f icant sel f-heat ing of capacitor  may lead to the deter iorat ion and/or  damage to 
the capacitor,  sel f  temperature r ise of capacitor  should be l imited to lower than 10℃  for  
polyester  f i lm capaci tors and to lower than 5℃  for  polypropylene f i lm capaci tors. 
In case of  use at high temperature/high frequency, the vol tage derat ing factor is  di fferent 
f rom that of  DC voltage.  This is  part ly because heat ing by r ipple current is  severer in 
condit ions than the Arrhenius 10℃  Law and part ly because in the polyester  f i lm 
capaci tors,  etc. ,  tan δ  may change with the temperature, thus leading to the change in 
sel f  temperature r ise accordingly. 

 
5.  Al lowable vol tage in var ious vol tage waveforms 

The al lowable vol tage of var ious vol tage waveforms varies with the kinds of  waveforms 
and the frequency.  The al lowable vol tage in var ious vol tage waveforms shal l  be the 
value obtained by mult ip ly ing the sine wave al lowable vol tage at  each frequency by any 
of the coeff ic ients as given below.  Moreover,  in case of  the vol tage containing the DC 
bias component,  the AC voltage obtained by subtract ing the bias vol tage from the DC 
rated vol tage shal l  be the al lowable value.  Then, this  vol tage should be derated for use 
depending on the respect ive frequencies and waveforms. 

 
( In case when the vol tage values on the vol tage derat ing curves for var ious kinds of  
products in Technical  Data No. 002 are given by effect ive values, the value obtained by 
increasing the al lowable voltage value by 2√ 2 shal l  be the Ep-p value.  Then, the value 
obtained by mult ip ly ing i t  by any of the coeff ic ients as given below shal l  be the al lowable 
vol tage value Ep-p at the frequency of the relevant waveform.) 
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Appendix 2 
 
Self-heal ing (Clear ing) 
 

Since an electrode is  evaporated as a very thin metal  f i lm (about 150 to 400Å )  on the 
dielectr ic ,  even i f  dielectr ic  breakdown is  caused on the weakest port ion in the die lectr ic,  
only the weakest port ion and i ts  per ipheral  port ion wi l l  be dispersed instantaneously by 
energy of  1/2CE2 or  I2R and the funct ions as a capacitor  wi l l  not be st i l l  lost .   This 
phenomenon is  cal led the sel f-heal ing. 

 
The higher the evaporat ion resistance is  and the thinner the evaporated f i lm is,  the better 
the sel f-heal ing property is.   However,  this  may lead to the poor connect ion with 
metal l icon and increase in ESR in the high frequency zone.  Therefore,  fu l l  
invest igat ions should be made on the appl icat ions upon i ts design. 

 
 

Vacuum evaporat ion resistance and Self-heal ing state (AL) 
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