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TheLittlest Big Capacitor—An EvansHybrid

David A. Evans
(Evans Company 33 Eastern Avenue, East Providence, RI 02914)

Abstract: High-energy-density capacitors with a tantalum metal anode, Ta,Os dielectric, aqueous electrolyte, and RuO,
cathode have been described. Known as Evans Hybrid capacitors, these devices have the high energy density of
electrochemical capacitors with the improved a.c. behavior of electrolytic capacitors. Single-cell working voltages up to 215
volts have been demonstrated. Capacitors of this type, with multiple elements arranged in parallel within a single case, and

improved packaging techniques have now been assembled. Performance data on a 50 V, 18 mF hybrid capacitor are presented.
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Tab.1 Hybrid capacitor characteristics
C/mF Res/ pQ
VIV m/g dx h/mm m/g
(120 Hz) (1 kHz)
1 18.0 50 20.0 56 36 x 12 12 3
2 18.1 28 10.2 30 36 x 8 6 3
3 8.0 32 <50.0 20 36x 7 12
m,
dv/dt
(Nyquist plot)
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Fig.5 Nyquist plots of a hybrid and an aluminum electrolytic capacitor.

6
0.01 Hz~100 kHz

¢/ ()

30

LT
[
5

0.1 1 10 100
f/Hz

7

1000 10000 100000

Fig.7 Phase angle vs. frequency for the hybrid and aluminum capacitors
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Fig.8 Capacitance vs. frequency for the hybrid and aluminum electrolytic
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Tab.2 Weight, volume, and energy density of the hybrid and aluminum
electrolytic capacitors

me | o hfmm /g J/em®
56 36 x 12 0.40 1.840
141 51 x 67 0.16 0.164
2 (18 mF,
50 V)
E=05CV (3)
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