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One world. One KEMET.

Leakage Current and Electric Field 

E = Va/d

Poole-Frenkel Conduction

Va – applied voltage

d – dielectric thickness



One world. One KEMET.

Capacitor World (Murata 2000)

.                        
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Evolution of Ta Capacitors
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All Solid Ta Capacitors

Ignition Failure Mode 

Solid Electrolytic Ta Capacitors
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Volumetric Efficiency

Stationary defibrillator ICD

Tantalum 

Capacitors

Film Capacitors

Wikipedia
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Volumetric Efficiency and Derating

increased 

volume, 

weight, 

cost

50% Derating
C ̴ /dd
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Effect of Dielectric Thickness

d = a*VF
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Crystallization and Flawless Dielectric Technology 

(F-Tech)

Conventional                                                          F-Tech
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Simulated Breakdown Screening 

(SBDS)

BDV Befored/fter SBDS
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Customers on F-TechdSBDS

. 

Ta(C)

Ta(O)

Time-to-failure 

for 1M parts: 8 months                        12 months               ̴ 5,000 years

Northrop Grumman in Proceedings CARTS USA 2014

Customers on F-Tech/SBDS and 

Advantages of Lo/No De-rating

Efficient, Reliable, and Cost Effective 

with Low/No Derating



No Ignition Failure Mode in Ta/MnO2 Capacitors

“Burning Tantalum”
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Progress in Polymer Tantalum Capacitors

(PTC) 



One world. One KEMET.

Conventional

F-Tech/SBDS

No Wear-Out in PTC with F-Tech

/ = /V*/T

/v – Weibull equation

/T – /rrhenius equation



Long-term Stability vs. Rated Voltage

Humid

Dry

75V                                                                  60V



Anomalous Charge Current (ACC) in Dry PTC  

Effect of Polymer Cathode
Conventional vs. F-Tech

Slurry

In-situ



One world. One KEMET.

Polymer Hermetic Seal (PHS) Ta Capacitors

Wets

PHS

C(f,T) in Wet and PHS B:82-75 

10,000h Life at 85C and RV 



One world. One KEMET.

Effect of Radiation 

Resistivity as a function of dose for the PEDOT-PSS samples 
irradiated in air and vacuum [5]

[5] /nbalagan, /. K.; Gupta, S.; Chaudhary, M.; Kumar, R. R.; Chueh, Y.-L.; Tai, N.-

H.; Lee, C.-H., Consequences of gamma-ray irradiation on structural and electronic 

properties of PEDOT:PSS polymer in air and vacuum environments. RSC /dvances 

2021, 11 (34), 20752-20759.

Solid Electrolytic Ta Capacitors
Cathode in Polymer Ta Capacitors
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Consulting: 

Science, Technology, and Applications of Tantalum Capacitors

Purpose:

Efficient, reliable and cost effective Ta solutions for your applications

Dr. Yuri Freeman

Ekeberg Prize and Tantalum Hall of Fame

E-mail: DoctorTantalum@gmail.com

Questions?


