
8. Examples of Fai lures 
 

・ Probable causes of fa i lure and fa i lure mode of f i lm capacitors 
Probable causes of  fa i lure 

Foi l  e lec t rode tab s t ructure Evaporated e lect rode 
Extended fo i l  s t ructure Fai lure mode 

F2D,P2S,H2D MMG,MMB,MTB 
MMBA,MMH,MMK 

MPS,MPH and MPE 

Shor t -  
c i rcu i t ing 

･  Die lect r ic  breakdown of  d ie lec t r ic  
f i lm by appl icat ion of  overvol tage 
and/or  h igh pulse vo l tage 

･  Sel f -heat ing due to overcurrent  
･  High temperature env ironment 
･  Moisture absorpt ion by f i lm 
 
→ Die lect r ic  breakdown of  

d ie lec t r ic  f i lm due to 
the lower ing of  wi thstand 
vo l tage 

―  

Shor t  
-c i rcu i t ing 

wi th  
res is tance 

value 
(* ) ( ** )  

―  

･  Die lect r ic  breakdown of  d ie lec t r ic  f i lm by 
appl icat ion of  overvo l tage and/or  h igh pulse 
vo l tage 

･  Sel f -heat ing due to overcurrent  
･  High temperature env ironment  
･  Moisture absorpt ion by f i lm 
 
→ Die lect r ic  breakdown of  d ie lect r ic  f i lm due 

to the lower ing of  wi thstand vo l tage 

Open 

･  Sel f -heat ing due to overcurrent  
･  High temperature env ironment 
 
→ Connect ion instabi l i t y  by heat  

cont ract ion of  a d ie lectr ic  f i lm

･  The connected por t ion between the 
evaporated e lect rode metal  and meta l l icon 
meta l  is  heated and d ispersed 
instantaneously by h igh pu lse current .  

･  Sel f -heat ing due to overcurrent  
･  High temperature env ironment  
 
→ Connect ion instabi l i t y  by heat  cont ract ion 

of  a d ie lectr ic  f i lm 
 
･  Reduct ion in e lect rode area caused by 

ox idat ion of  evaporated meta l  due to  moisture 
absorpt ion (Reduct ion in capac i ty →  Open)  

 
*)  In case of  the metal l ized f i lm capacitors (evaporated metal  electrode type),  i f  vol tage in 

excess of  the withstand vol tage (or apparent ly in excess of the withstand vol tage due to 
the lower ing of  withstand vol tage) is  appl ied, sel f-heal ing wi l l  happen continuously.   
Upon such occasion, the f i lm may be melted and carbonized by discharging energy, thus 
leading not to complete short-circut ing, but to short-circut ing with resistance value. 

**)  Upon occurrence of short-c ircut ing with resistance value, i f  some of the condit ions 
deemed to be i ts probable causes are combined with each other or cr i t ical ,  i t  may 
sometimes lead to fuming and/or igni t ion.  Part icular ly for the laminated type, i t  is  
necessary to pay due attent ion to overvol tage because the withstand vol tage in the 
port ion having been cut upon formation of capacitor  elements is  low. 

 
・ Concrete example 

The product of  evaporated electrode extended foi l  structure became open after  8 years 
operat ion in the f ie ld →  Results  of analysis:  Judging from the fact that the evaporated 
metal  has been almost lost,  i t  is  supposed to have been used in the high humidi ty 
environment.  



9. Safety and Environmental  Protect ion 
 

・ Safety 
Prevent ive measures against fuming and igni t ion of  evaporated electrode type 
Improvement in screening accuracy by charging/discharging test  and tan δ  measurement 
at higher frequency 

 

 

 
 

・ Environmental  protect ion 
Compl iant with the RoHS Direct ive 
Reduct ion in quant i ty of  used mater ia ls by miniatur izat ion 
Saving of  packaging mater ia ls 

 
Environmental  protect ion measures to be taken for incinerat ion and decomposit ion are 
now under invest igat ion. 

 
10. Future Prospects 
 

・ Miniaturizat ion by manufactur ing method for uni f icat ion of  die lectr ic f i lm formation and 
evaporat ion 

・ Development of higher allowable current products to enhance the superiority of low loss. 
・ Reduct ion of noise generated when AC voltage is appl ied 

 


