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Abstract - It is currently increasing to use
surge protection devices in the protection of
various electronic circuits from the transient
overvoltages such as’ lightning strikes and
switching surges. For this reason., the
simulation methods, which can easily predict
the protection performance of the devices. are
strongly required in order to design the
adequate surge protection circuits in lightning
surge cut-off performance and economic aspects.

This paper deals with ZnO varistor modeling
method for designing a surge protection circuit
and suggests the Pspice simulation model which
takes the characteristic of varying clamping
-voltage into consideration during the
time-to-crest. in range of 8~30us, of surge
current applied to a ZnO varistor.

The Zn0 varistor Pspice simulation data
introduced in this paper has produced almost
same values as the measured
experimentally.
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Fig. 1 Equivalent circuit for a ZnO varistor
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Fig. 2 Measurement circuit
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Fig. 3 Relationship between time-to-crest of
surge current and clamping voltage for
a ZnO varistor
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Fig. 4 V-1 curves for a ZnO varistor
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Fig. 5 Relationship between time-to-crest of
surge current and corrected clamping
voltage for a ZnO varistor
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Fig. 6 Pspice model for a ZnO varistor

E AFodA A Aleldute] ~E) 9] Pspice B4
& 8/20ms9 EFE HMIYA AFd AP A& B3y
vl HESGor, 4eAT 8usoln, AFe wH=zZ
o] 500A%] YEx AF g ulAee AP
A& A9 A g BAE 28 7o EhIA

el ) B 1T\ '+ L T Vo KUY TV ot 0 v 112100

A ARAY Ay [ 300V/div. 10ps/div )
olgl : GIFMR H¥ ( 177A/div, 10ps/div )

(a) 543

10ve g 30us Aous Hpus Fuy

Tine

(b) Pspice Al Edold Axt

¥ 7 A% Fas AEdeld Ade vin
Fig. 7 Comparision of the measured data with
simulation result
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