
  

Radiation Hardness of capacitors



  

The examined capacitors

● Taiyo Yuden,                    
100nF,                                  
6.3V rated voltage,           
0.6mm*0.3mm²(0201)

● Kemet,                             
100nF,                                  
16V rated voltage,        
1mm*1.5mm²(0402)                   
   

● Kemet,                             
100nF,                                   
16V rated voltage,              
1.6mm*0.8mm²(0603)



  

Radiation @TU Delft

A batch of each 
capacitor-type has 
been irradiated with 
neutrons at the 
reactor of TU Delft.



  

Strong activation after radiation

>800       at day 4

 after irradiation make 
it impossible to 
immediatly start the 
electrical analysis.

Gamma spectra can 
be taken at that time.



  

Neutron activation analysis, 0603



  

Neutron activation analysis, 0201



  

Neutron activation analysis

The use of low 
neutron capture cross 
section materials is 
preferred for PANDA.



  

0402 - capacitors
irradiat
ed
non-
irradiat
ed

Leakage current

0201 - capacitors
rated voltage

rated voltage



  

Leakage current

0603 – capacitors

irradiated
non-irradiated

Rated voltage

All irradiated capacitors show 
a higher leakage current than 
their non-irradiated equals, but 
only at voltages above their 
rated voltage.



  

capacitance

0201 - 
capacitors 0402 - 

capacitors

0603 - 
capacitors

test a larger number to be 
sure that it's not statistic 
fluctuation



  

Conclusion

Even though the 0201-capacitors showed the 
biggest changes in capacitance and leakage 

current due to irradiation, they are still the best 
choice because of their lower activation. 

A larger number of 0201-capacitors should be 
examined to determine if the seen behavior is 

typical for all 0201-capacitors or for capacitors of 
this manufacturer (Taiyo yuden).



  

Thank you for your attention!
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