Characteristics and function introduction
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Zinc Oxide Varistors

Zinc oxide varistor is a voltage dependent resistor with symmetrical
voltage-current characteristics that is designed to protect all kinds of
electronic devices or elements from switching and induced lightning
surges. Its non linear exponent characteristic with broad using range
and mass production is gradually being used by various level of electric

engineering.

« Fast response time.

+ Low leakage current.

» Excellent voltage ratio.

+ Wide voltage & energy ratio.

+ Low standby power and no follow on current.

= High performance in surge current handling capability.

+ High performance in clamping voltage characteristics.

V-I Characteristics of varistor
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The varistor's rest state has a high impedance(several
megaohms) in relation to the component to be protected

and does not change the characteristics of the electric circuit.
In the presence of transient voltage ( over the breakdown
voltage of varistor), the varistor then has a low impedance

(a few ohms) and short circuits, i.e. the assembly E to be protected.
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Characteristics and function introduction

Surge suppression of varistor
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Varistor Voltage ( breakdown voltage):
The varistor voltage is the voltage across the varistor measured
at a specified current Ic (0.1mA or ImA) of specified duration.
Maximum allowable voltage:
The Maximum allowable voltage corresponds to the rest state of
the varistor. The rest state voltage offers a low leakage current in
order to limit the power consumption of the protected device and
not to disturb the circuit to be protected.

Non linear exponent ( o):

The varistor voltage-current characteristic is defined by the equation:

[=KV“where K is a constant dependent on geometry, and « is the
non linear exponent. We usually take two points ( V,,1,), (V,,1,)

to estimate the value of « .

log 1/1, In which I, and I, are the current value

3 iy e
logV./V,  corresponding to the voltage value V,and V,.

Maximum clamping voltage:
Maximum clamping voltage is the maximum voltage Vp between
two terminals with the specified standard impulse current Ip
(8x20 1z sec). The voltage value is an indication on the protective

function of the varistor.

Energy(Joule):
Maximum energy from one or a burst of pulses. It is the value
within the varistor change of £10% when one impulse of 10x1000
(¢ sec is applied.
E =KXVmXImXT
E  : Energy(Joule)
K : Constant =14
Vm : Max. clamping voltage at Im.
Im : Max. allowable single surge current of 10x1000 1 sec.

T : Duration of surge current ( 1000 y sec)
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Withstanding surge current:
Withstanding surge current is the maximum peak current for the
varistor with the specified standard impulse current (8x20 1 sec)
applied one time or two times and corresponding to a permissible

variation of 10% in the varistor voltage change.
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Rated wattage

The maximum power that can be applied within the specified
ambient temperature.

Capacitance
The capacitance of varistor is the reference value measured between

the varistor terminals at specified frequency.

Pulse lifetime rating
This is expressed as the maximum allowable number of impulse
currents applied. 8x20 y sec impulse current ( or 10x1000 g sec)
is applied at prescribed interval. This curve also provides for

derating current as required with repetitive pulsing.

+ Storage temperature : -40°C~+125C

» Max. response time : 25 n sec.

+ Max. operating temperature : -40°C~+125C

+ Temp. coefficient of voltage : 0~0.05% / ‘C max.

+ Max. working surface temperature. : +115C

+ Insulation resistance(at DC 500V) : Over 1000M ()
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- Direct lightning surges. - T A E AR
- Surge voltage by grounding fault. - RS R AT A A 2R
- From magnetic induction. - & TR TR B 28K
- Induced lightning surges. - BRI A JE T -
- Surge voltage by switching operation. - [l I O T E A O 2R
- From electrostatic induction. - HREE Rk AR R e ik o



