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Improvement of Noise Absorption Characteristics of Ceramic Varistor
Using Equivalent Circuit
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(Received July 8, 2005; Accepted May 1, 20006)

Varistor has a lot of advantages compared with Zener diode, such as the symmetrical voltage-current
characteristic, the large capacitance and the high responsibility. Therefore, it is used as a protective element
against the static electricity and surge noise for mobile phones, video cameras, DVD-ROMs, DC motors and so
on. Especially, SrTiO; varistor is available for a noise absorption element, since it has a large capacitance and a
large non-linear coefficient between applied voltage and current at the region in a large current.

In this paper, we investigate the influence of the capacitance at the grain boundary and resistance in the
crystalline grain on the noise absorption characteristics of ceramic varistor using an equivalent circuit model.

The simulated results show that the noise occurred in a DC motor can be reduced with the increase of the
capacitance at the grain boundary near by the surface layer of the varistor and the decrease of the resistance in
the conduction layer of it.
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Fig.1 Equivalent circuit of ceramic varistor.
£ 1 FMEEONT A—H
Table 1. Parameter of equivalent circuit.
il BRI I I A
BHR[Q] | FEARCMF] | EH[Q]
alg 10.0 10.0
b= 0.05 1000.0
cegifE 332 1.0 AL
d,th g 0.043 200.0 IR
e 0.043 100.0
Ek)E 13.28 5.0
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Fig.2 Simulated circuit.
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Fig.3 Calculated noise waveform when the capacitance C
at all layer were changed.
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Fig.5 Peak of noise waveform when the capacitance C and
the resistance R at all layer were changed.
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Fig.6 Calculated impedance of varistor
when the capacitance C at all layer were changed.
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Fig.7 Calculated impedance of the varistor
when the resistance R at all layer were changed.
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