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1 General technical information

1.1 Introduction

Despite its many benefits, one of the few drawbacks of semiconductor technology is the vulnerabil-
ity of solid-state devices to overvoltages. Even voltage pulses of very low energy can produce in-
terference and damage, sometimes with far-reaching consequences. So, as electronics makes its
way into more and more applications, optimum overvoltage or transient suppression becomes a de-
sign factor of decisive importance.

SIOV® varistors (SIemens Matsushita Metal Oxide Varistors) have shown themselves to be excel-
lent protective devices because of their application flexibility and high reliability. The metal oxide
varistor, with its extremely attractive price/performance ratio, is an ideal component for limiting
surge voltage and current as well as for absorbing energy.

The S+M product range includes SMDs for surface mounting, radial-lead disks, block varistors,
strap-lead varistors and PowerDisk varistors for heavy-duty applications. Special types for automo-
tive electrical systems and for telecom applications round off the product range.

1.2 Definition

Varistors (Variable Resistors ) are voltage-dependent resistors with a symmetrical V/I  characteristic
curve (figure 1) whose resistance decreases with increasing voltage. Connected in parallel with the
electronic device or circuit that is to be guarded, they form a low-resistance shunt when voltage in-
creases and thus prevent any further rise in the overvoltage.         

Figure 1 Typical V/I characteristic curve of a metal oxide varistor on a linear scale,
using the SIOV-B60K250 as an example

® Registered trademark

Surge current

Max. permissible
operating voltage

P
ro

te
ct

io
n

 le
ve

l

Siemens Matsushita Components 15



16

F
R

A
M

E
4/

ho
m

e/
S

M
C

-A
rc

hi
v-

D
B

/G
G

-K
B

-e
ng

l/D
B

-S
IO

V
_9

7_
B

N
R

-B
46

2-
P

62
14

-X
-X

-7
60

0/
A

llg
em

ei
ne

The voltage dependen
nonlinearity exponent α
than 30. This puts their
sor diodes. Exceptiona
< 0,5 ns) make them a

1.3 Microstructure

Sintering zinc oxide tog
polycrystalline ceramic
phenomenon is called 

Figure 2 shows the con
grains themselves are 
is highly resistive. On
“microvaristors”, compa
trical behavior of the m
crovaristors connected

This implies that the el

● Twice the ceramic th
microvaristors are a

● Twice the area prod
current paths are ar

● Twice the volume pr
are twice as many a

The series and paralle
also explains its high el
conductors is dissipate
all the microvaristors, i.
vided with energy abso
mits high absorption of

Figure 2 Conduction m

General Technical
ce of varistors or VDRs (Voltage Dependent Resistors) is expressed by the
. In metal oxide varistors it has been possible to produce α figures of more
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the varistor effect.
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General Technical Information
Grain size

For matching very different levels of protection to ceramic thicknesses that are suitable for fabrica-
tion, SIOV varistors have to be produced from ceramics with different voltage gradients. The varia-
tion of raw materials and sintering control influence the growth of grain size (grain diameter approx.
15 to 100 µm) and thus produce the required specific ceramic voltage (approx. 30 to 200 V/mm).
The V/I characteristic of the individual microvaristors is not affected by this.

Ceramics with a small specific voltage (low-voltage types) cannot handle the same current density
as high-voltage types. That explains the differences in surge current, energy absorption and me-
chanical dimensions within the various type series. The effect of the different grain sizes is most
apparent between the voltage classes K40 and K50. For example, the maximum permissible surge
current is:

SIOV-S07K40 imax = 250 A
SIOV-S07K50 imax = 1200 A

Multilayer technology overcomes this obstacle by using high-load-capacity fine-grain ceramics even
for operating voltages of < 50 V. This permits decidedly higher surge currents with higher non-lin-
earity, i. e. lower protection levels.

1.4 Construction

Sintered metal oxide ceramics are processed on different production lines:

SMD type series CU
The disk-shaped varistor ceramics are fitted with flat metal electrodes (tinned copper alloy) and en-
capsulated in thermoplast by injection molding.

SMD type series CN
These rectangular multilayer ceramics are electroded on their narrow faces by silver palladium sin-
tered terminations.

Disk types
Here the varistor disk is fitted with leads of tinned copper wire and then the ceramic body is coated
with epoxy resin in a fluidized bed.

Block types
The large electromagnetic forces involved in handling currents between 10 and 100 kA call for solid
contacting with special electrodes and potting in a plastic housing. Block varistors are electrically
and mechanically connected by screw terminals.

Strap types
After contacting of the varistor ceramics with special bolt-holed electrodes, these components are
coated with epoxy resin in a fluidized bed.

PowerDisk
High-energy varistors in disk diode cases.

Arrester blocks
Cylindrical varistor ceramics, glass-passivated collar, flame-sprayed electrodes for pressure con-
tacting.
Siemens Matsushita Components 17
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1.5 Equivalent circuits

Figure 3a shows the simplified equivalent circuit of a metal oxide varistor. From this the behavior of
the varistor can be interpreted for different current ranges.

Leakage current region (< 10–4 A)
In the leakage current region the resistance of an ideal varistor goes towards ∞, so it can be ignored
as the resistance of the intergranular boundary will predominate. Therefore RB << RIG. This produc-
es the equivalent circuit in figure 3b:

The ohmic resistance RIG determines behavior at small currents, the V/I curve goes from exponen-
tial to linear (downturn region).
RIG shows a distinct temperature dependence, so a marked increase in leakage current must be
expected as temperature increases.

Normal operating region (10–5 to 103 A)
With RV << RIG and RB << RV, RV determines the electrical behavior (figure 3c). The V/I curve
(figure 5) follows to a good approximation the simple mathematical description by an exponential
function (equation 3 in 1.6.1) where α > 30, i. e. the curve appears more or less as a straight line
on a log-log scale.

High-current region (> 103 A)
Here the resistance of the ideal varistor approaches zero. This means that RV << RIG and RV < RB
(figure 3d). The ohmic bulk resistance of ZnO causes the V/I curve to resume a linear characteristic
(upturn region).

Capacitance
Equivalent circuits 3b and 3c indicate the capacitance of metal oxide varistors (see product tables
for typical values).
In terms of overvoltage suppression, a high capacitance is desirable because, with its lowpass char-
acteristic, it smooths steep surge voltage edges and consequently improves the protection level.

Lead inductance
The response time of the actual varistor ceramics is in the ps region. In the case of leaded varistors,
the inductance of the connecting leads causes the response time to increase to values of several
ns. For this reason, all attempts must be made to achieve a mounting method with the lowest pos-
sible inductance i. e. shortest possible leads.
Multilayer varistors have considerably shorter response times due to their low-inductance design.
18 Siemens Matsushita Components
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 of metal oxide varistors are similar to those of exponential functions (odd
ly obvious that the latter should be used to describe them. As the curves are
quadrant is generally shown for reasons of simplification (figure 4a):
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s varistor
tant (depending on varistor type)
xponent
onlinearity of curve)

retation of the physical principle underlying these curves is that of a voltage-
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y form of presentation used for varistor characteristics (figures 4c and d). A
e log-log format is the possibility of showing the wide range of the V/I curve
 of 10).

plified equations 1 to 4 cannot cover the downturn and upturn regions as
5. Here, a mathematical description as shown in equation 20 on page 69 is

1> (equ. 1)

1 α– (equ. 2)

(equ. 3)

) Vlog (equ. 4)
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5 is virtually a straight line between 10–4 and 103 A, so it is described over
d approximation by equation 3. The downturn and upturn regions may be
rrection components in equation 3.

teristic curve approximation is described in section 3.5.

 figure 6 shows the change in static resistance R = V/I for SIOV-B60K250.
Ω in the range of the permissible operating voltage, whereas it can drop by
 of 10 in case of overvoltage.
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Figure 5 Real V/I characteristic of a metal oxide varistor with SIOV-B60K250 taken as example

    

Figure 6 Static resistance of a metal oxide varistor versus protection level with SIOV-B60K250
taken as example
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General Technical Information
1.6.3 Presentation of tolerance band

The tolerance bands of the individual varistor voltage classes overlap, so their complete presenta-
tion in a family of V/I curves is hard to read. Therefore only the segments that are important for the
applications are shown in the product part of the data book. Figure 7 illustrates this in the case of
SIOV-S14K14.

Lefthand part of curve (< 1 mA): lower limit of tolerance band
The largest possible leakage current at given operating voltage is shown for each voltage class.

Righthand part of curve (> 1 mA): upper limit of tolerance band
The worst-case voltage drop across the varistor at given surge current is shown.

Related branches are identified by the same maximum AC operating voltage (here “14”).

V/I characteristic 1 shows the mean value of the tolerance band between the limits indicated by
dashed lines. The mean at 1 mA represents the varistor voltage, in this case 22 V. The tolerance
K ± 10 % refers to this value, so at this point the tolerance band ranges from 19,8 to 24,2 V.

Leakage current at operating voltage:
A maximum permissibe operating voltage of  18 VDC is specified  for SIOV-S14K14. For this, de-
pending on where the varistor is in the tolerance band (figure 7a), you can derive a leakage current
between 6 · 10–6 A and 2 · 10–4 A (region 2). If the varistor is operated at a  lower voltage, the figure
for the maximum possible leakage current also drops (e. g. to max. 2 · 10–6 A at 10 VDC).

In the worst case, the peak value of the maximum permissible AC operating voltage (v = =
19,8 V) will result in an ohmic peak leakage current of 1 mA (point 3).

Protection level:
Assuming a surge current of 100 A, the voltage across SIOV-S14K14 will increase to between 35 V
and 60 V (region 4), depending on where the varistor is in the tolerance band.

1.6.4 Overlapping V/I characteristics

As explained earlier (section 1.3) the differences in non-linearity between voltage classes up to K40
and K50 and above lead to overlapping V/I curves.

In particular with SIOV-S and SIOV-CU, before selecting voltage rating K40, one should always
check whether K50 is not a more favorable solution. Firstly, the protection level is lower for higher
surge currents, and secondly, the load capability of K50 is considerably higher for varistors of the
same diameter. This consideration does not apply for multilayer varistors SIOV-CN since the same
ceramic material is used for all voltage ratings in these components.

2 14⋅
Siemens Matsushita Components 23
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Figures 7a and b Tolerance limits of a metal oxide varistor with SIOV-S14K14 taken as example

7a

7b
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1.7 Terms and descriptions

1.7.1 Operating voltage

The product tables specify maximum AC and DC operating voltages. These figures should only be
exceeded by transients. Automotive types, however, are rated to withstand excessive voltage (jump
start) for up to 5 minutes.

The leakage current at specified operating voltage is negligible.

The maximum permissible AC operating voltage is used to classify the individual voltage ratings
within the type series.

In most applications the operating voltage is a given parameter, so the varistors in the product ta-
bles are arranged according to maximum permissible operating voltage to facilitate comparison be-
tween the individual varistor sizes.

1.7.2 Surge current

Short-term current flow – especially when caused by overvoltage – is referred to as surge current.

The maximum surge current that can be handled by a metal oxide varistor depends on amplitude,
pulse duration and number of pulses applied over device lifetime. The ability of a varistor to with-
stand a single pulse of defined shape is characterized by the maximum non-repetitive surge current
specified in the product tables (single pulse, tr ≤ 20 µs).

If pulses of longer duration or multiple pulses are applied, the surge current must be derated as de-
scribed in section 1.8.

Maximum surge current

The maximum non-repetitive surge current is defined by an 8/20 µs waveform (rise time 8 µs/decay
time to half value 20 µs) according to IEC 60 as shown in figure 8a. This approximates a rectangular
wave of 20 µs. The derating curves of the surge current, defined for rectangular waveforms, conse-
quently show a knee between horizontal branch and slope at 20 µs.

1.7.3 Energy absorption

The energy absorption of a varistor is correlated with the surge current by    

where v (t ) is the voltage drop across the varistor during current flow.

Figure 30 on page 66 illustrates the electrical performance for the absorption of 100 J in the case
of SIOV-S20K14AUTO.

W  t0
 
t1∫= (equ. 6)v t( ) i t( )dt
Siemens Matsushita Components 25
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General Technical Information
1.7.4 Average power dissipation

If metal oxide varistors are selected in terms of maximum permissible operating voltage, the result-
ing power dissipation will be negligible.

However, the rated maximum power dissipation must be taken into account if the varistor has not
enough time to cool down between a number of pulses occurring within a specified isolated time
period.

The examples in the section 3 show the calculation of the minimum time interval in periodic appli-
cation of energy.

Note:
In applications where a high power dissipation is required, metal oxide varistors must have a high
thermal conductivity. Since this is not the case with standard varistors, S+M has developed the
PowerDisk for this kind of application.

1.7.5 Varistor voltage

The varistor voltage is the voltage drop across the varistor when a current of 1 mA is applied to the
device. It has no particular electrophysical significance but is often used as a practical standard ref-
erence in specifying varistors.

1.7.6 Tolerance

Tolerance figures refer to the varistor voltage at 25 °C. As shown by figure 7, the tolerance band for
other current values can be larger.

Note:
When the tolerance is examined, the current of 1 mA must only be applied briefly so that the results
are not corrupted by warming of the varistor (see temperature coefficient). The current should only
flow for 0,2 up to 2,0 s, typical is a duration of 1 s.

1.7.7 Protection level (clamping voltage)

The protection level is the voltage drop across the varistor for surge currents > 1 mA.

The V/I characteristics show the maximum protection level as a function of surge current (8/20 µs
waveform).

In the product tables the protection level for surge currents according to the R10 series (ISO 497)
is additionally specified. This is also referred to as clamping voltage.

1.7.8 Capacitance

The product tables specify typical capacitance figures for 1 kHz.

The tabulated values show that metal oxide varistors behave like capacitors with ZnO dielectric. The
capacitance rises in proportion to disk area (and thus to current handling capability) and drops in
proportion to the distance of the electrodes, i. e. it decreases with increasing protection level.

Capacitance values are not subject to outgoing inspection (except for SHCV and the LC, CC and
HC versions of the CN series).
Siemens Matsushita Components 27



28

F
R

A
M

E
4/

ho
m

e/
S

M
C

-A
rc

hi
v-

D
B

/G
G

-K
B

-e
ng

l/D
B

-S
IO

V
_9

7_
B

N
R

-B
46

2-
P

62
14

-X
-X

-7
60

0/
A

llg
em

ei
ne

1.7.9 Response beh

The response time of m
comparable to semicon

Higher figures of protec
by the slightly less non-
drop across the inducta

For these reasons a pr
ditions. So published d

The V/I characteristics 
8/20 µs waveform (figu
particular di/dt.

If surge currents with st
tance as possible.

1.7.10 Temperature c

Metal oxide varistors sh
and is defined for the v

An increase in leakage
µA region.

Figure 9 shows results

Figure 9 Temperature

TC 0,5 10
3–
/K =⋅< 0,

General Technical
avior, response time

etal oxide ceramics to voltage transients is in the picosecond region, i. e.
ductor protective devices like suppressor diodes.

tion level, which seem to indicate longer response times, are mainly caused
linear V/I characteristic compared to that of semiconductors and the voltage
nce of the leads (typ. 1 nH/mm).

ecise response time cannot be stated for varistors without defined test con-
ata – in this data book too – are only guidelines.

in this data book have been measured at currents > 1 mA with the standard
re 8a). So they allow for the inductive voltage drop across the varistor for the

eep edges are to be handled, one should always design for as low an induc-

oefficient

ow a negative TC of voltage that decreases with increasing current density
aristor voltage as follows:

 current is consequently noticeable at higher temperatures, especially in the

 for SIOV-S20K275 as an example.

(equ. 7)/K = K05% 1%/∆20

 Information
Siemens Matsushita Components

 coefficient of voltage at 1 mA for SIOV-S20K275



General Technical Information
1.8 Derating

Derating is the intentional reduction of maximum ratings in the application of a device. With metal
oxide varistors derating is of particular interest under the following conditions:

– derating for repetitive surge current and energy absorption,
– derating at increased operating temperatures.

1.8.1 Derating for repetitive surge current

A typical feature of metal oxide varistors is the dependence of the maximum permissible ratings for
surge current, and thus for energy absorption, on the number of times this load is repeated during
the overall lifetime of the varistor.

The derating for a particular maximum permissible surge current can be derived from the curves for
a type series in repetition figures graded 10x.

The maximum permissible energy absorption can also be calculated from the derating curves by

Wmax = vmax imax tr max

1.8.2 Derating at increased operating temperatures

For operating temperatures exceeding 85 °C or 125 °C the following operating conditions of varis-
tors

– voltage
– surge current
– energy absorption
– average power dissipation

have to be derated according to figure 10a or 10b.

1.9 Operating and storage temperature

The maximum limits of the operating and storage temperature ranges for the individual type series
can be deduced from the 100 % and 0 % values in figures 10a and 10b, respectively. For minimum
ratings, please refer to the product tables.

1.10 Climatic categories

As already indicated under “Derating”, limits have to be set for the climatic stress on a varistor (for
reasons of reliability and in part because of the temperature dependence of electrical parameters).
The limit temperatures according to IEC 68 are stated in the product tables as LCT (Lower Category
Temperature) and UCT (Upper Category Temperature).
Siemens Matsushita Components 29
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Figures 10a and b Temperature derating for operating voltage, surge current, energy absorption
and average power dissipation

1.11 Overload response

1.11.1 Moderate overload

Surge currents or continuous overload of up to approx. one and a half times the specified figures
can lead to a change in varistor voltage by more than ±10%. In most cases the varistor will not de-
struct, but there may be an irreversible change in its electrical properties.
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1.11.2 Heavy overload

Surge currents far beyond the specified ratings will puncture the varistor element. In extreme cases
the varistor will burst.

Excessive steady-state overload fuses the ZnO grains and conducting paths are formed with the
bulk resistance of ZnO. The overload can overheat the varistor ceramic to the effect that it becomes
unsoldered from the electrodes.

1.12 Design notes

If steep surge current edges are to be expected, you must make sure that your design is as low-
inductance as possible (cf 1.7.9).

1.12.1 Physical protection, fuses

Due to the unpredictable nature of transients a varistor may be overloaded although it  was carefully
selected. Overload may result in package rupture and expulsion of hot material. For this reason the
varistor should be physically shielded from adjacent components, e. g. by a suitable metal case.

Fuse protection of varistors against excessive surge current is usually not possible because stan-
dard fuses are unable to quench surge currents. But fuses can offer protection against damage
caused by follow-on currents. Such follow-on currents flow when a damaged varistor is in low-
resistance mode and still connected to power.

When varistors are operated on standard line impedances, nominal fuse currents and varistor type
series should be matched as follows:              

In applications where the conditions deviate from standard power line impedances, better fuse pro-
tection of the varistor can be obtained using thermo-fuses. These thermo-fuses should be in direct
thermal contact with the varistor.

1.12.2 Potting and sealing, adhesion

Potting, sealing or adhesive compounds can produce chemical reactions in the varistor ceramic that
will degrade its electrical characteristics. Information about this is available on inquiry.

1.12.3 Soldering

Leaded varistors can be soldered by all conventional methods.

Wave and reflow soldering are suitable for SMD varistors. Recommended temperature profiles are
shown in figures 11 and 12.

Type S05
CU3225

S07
CU4032

S10 S14 S20

Nominal fuse current [A] ≤ 1 ≤ 3 ≤ 6 ≤ 10 ≤ 16

Type B32 B40/LS40 B60 B80/PD80

Nominal fuse current [A] ≤ 50 ≤ 80 ≤ 125 ≤ 160
Siemens Matsushita Components 31
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V-CN varistors with AgPd electrodes
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General Technical Information
1.13 Designation system

Varistor = Variable Resistor
SIOV = SIemens Matsushita Metal Oxide Varistor

SIemens Matsushita Zinc Oxide Varistor
SHCV = Siemens Matsushita High Capacitive Varistor (“Hicap varistor”)    

Design B = Block type
CN = Chip – without encapsulation
CU = Chip – encapsulated
E = Arrester block
LS…QP = Strap type – bolt-holed,

square disk – epoxy coated
PD = PowerDisk
S = Disk varistor – round
SR = Disk varistor – rectangular

Area of varistor element
Length × width in 1/100 inch

Rated diameter of varistor disk in mm

0603 = 6"/100 × 3"/100 = 1,6 mm × 0,8 mm
.
.
.
4032 = 40"/100 × 32"/100 = 10,0 mm × 8,0 mm
1  = 1812
2  = 2220
05 to 80

Tolerance of varistor voltage (1 mA) K = ± 10%
L = ± 15%
M = ± 20%
S = Special tolerance

Max. permissible ac operating voltage

Rated voltage

4 to 1100 = VRMS max.

VR302 = 30 · 102 V = 3 kV

Capacitance tolerance (only SHCVs) M = ± 20%

Capacitance (only SHCVs) 474 = 47 · 104 pF = 0,47 µF

Code letter for capacitor ceramic material X = X7R
Z = Z5U
Siemens Matsushita Components 33



General Technical Information
Fabrication code: all varistors (except CN) are marked with year/week code.
Example: 9609 = 9th week of 1996

Taping G = Tape (SMDs are only supplied
on tape)

G.S. = Tape, crimp style S, S2, S3, S4, S5
(see page 153)

Special codes AUTO = High energy absorption,
high resistance to thermal shock

E2 = High-energy varistors

AUTO…D1 = High-temperature
disk varistors

R5 = Lead spacing differs
from standard

R7 = Lead spacing differs
from standard

5,0

7,5
34 Siemens Matsushita Components


	Contents
	Type survey
	1 General technical information
	1.1 Introduction
	1.2 Definition
	1.3 Microstructure and conduction mechanism
	1.4 Construction
	1.5 Equivalent circuits
	1.6 V/I characteristics
	1.6.1 Forms of presentation
	1.6.2 Real V/I characteristic and ohmic resistance
	1.6.3 Presentation of tolerance band
	1.6.4 Overlapping V/I characteristics

	1.7 Terms and descriptions
	1.7.1 Operating voltage
	1.7.2 Surge current
	1.7.3 Energy absorption
	1.7.4 Average power dissipation
	1.7.5 Varistor voltage
	1.7.6 Tolerance
	1.7.7 Protection level (clamping voltage)
	1.7.8 Capacitance
	1.7.9 Response behavior, response time
	1.7.10 Temperature coefficient

	1.8 Derating
	1.8.1 Derating for repetitive surge current
	1.8.2 Derating at increased operating temperatures

	1.9 Operating and storage temperature
	1.10 Climatic categories
	1.11 Overload response
	1.11.1 Moderate overload
	1.11.2 Heavy overload

	1.12 Design notes
	1.12.1 Physical protection, fuses
	1.12.2 Potting and sealing, adhesion
	1.12.3 Soldering
	1.12.4 Storage of SIOV-CN varistors with AgPd elec...
	1.12.5 Prior damage

	1.13 Designation system

	2 Selection procedure
	2.1 Overvoltage types and sources
	2.1.1 Internal overvoltages
	2.1.2 External overvoltages

	2.2 Principle of protection and characteristic imp...
	2.3 Areas of application for varistors
	2.4 Series and parallel connection
	2.4.1 Series connection
	2.4.2 Parallel connection
	2.4.2.1 Medium operating region
	2.4.2.2 High-current region


	2.5 Selection guide
	2.5.1 Operating voltage
	2.5.2 Surge current
	2.5.2.1 Predefined surge current
	2.5.2.2 Predefined voltage or network
	2.5.2.3 Comparison: determined surge current / der...

	2.5.3 Energy absorption
	2.5.4 Average power dissipation
	2.5.5 Maximum protection level
	2.5.6 Selection by test circuit


	3 Application and design examples
	3.1 Switching off inductive loads
	3.2 CE conformity
	3.2.1 ESD
	3.2.2 Energy of an ESD pulse
	3.2.3 Burst
	3.2.4 Surge voltages
	3.2.5 Interference emission
	3.2.6 EMC systems engineering

	3.3 Protection of automotive electrical systems
	3.3.1 Requirements
	3.3.2 Transients
	3.3.3 Fine protection
	3.3.4 Tests
	3.3.5 RFI suppression

	3.4 Telecom
	3.4.1 Requirements
	3.4.2 Telecom varistors

	3.5 S+M's PSpice simulation model
	3.5.1 Varistor model
	3.5.2 Application example

	3.6 High-performance varistors for power electroni...
	3.7 Combined circuits
	3.7.1 Stepped protection
	3.7.2 Protective modules


	4 Quality
	4.1 Quality assurance procedure
	4.1.1 Incoming inspection
	4.1.2 Product assurance
	4.1.3 Final inspection

	4.2 AOQ
	4.3 Reliability
	4.3.1 Lifetime
	4.3.2 Failure rate

	4.4 Tests
	4.5 Approvals
	4.6 Environmental protection, hazardous materials
	4.6.1 Environmental protection
	4.6.2 Hazardous materials


	SMD varistors
	SMD varistors, CN
	Standard
	Automotive
	Telecom
	Dimensions

	SMD varistors, CU
	Standard
	Automotive
	Telecom
	Dimensions

	Taping

	Disk varistors
	Disk varistors, SR
	Standard
	Automotive

	Disk varistors, S
	Standard
	Automotive
	Telecom

	Disk varistors, Hicap
	Automotive

	Taping

	Block varistors
	Strap varistors
	PowerDisk
	Arrester blocks
	Derating curves
	V/I characteristics
	Symbols and terms

	rightinfo: Jump to succeding page
	right: 
	leftinfo: Jump to preceding page
	left: 


