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DISC VARISTOR AND METHOD OF MANUFACTURING THE SAME

[ Technical Field]
The present invention relates generally to a disc varistor and method of
5  manufacturing the same and, more particularly, to a disc varistor, in which two ceramic
bodies are connected in parallel by using wires, so that the voltages of the two ceramic
“bodies become equal to each other and the current (namely, surge current)
corresponding to the area of the two ceramic bodies can be absorbed; and to a method of
manufacturing the same.
10
[Background Art]
There has been a rapid development of the semiconductor industry recently and
an acceleration of the integration rate of realizing miniaturization and high performance
of a unit device. Thus, the operating voltage of electronic equipments or the like has a
15 tendency of being gradually reduced. Conversely, when a surge voltage is applied,
thermal energy, high enough to burn electronic parts, is generated, thus rapidly reducing
the energy carrying capacity of a semiconductor. Therefore, the capability to cope
with surges has dramatically been reduced. |
As equipments including semiconductor devices are susceptible to excessive
20  voltage, such devices may be destroyed or degraded when excessive voltage is supplied

for even a relatively short duration of several microseconds (us), thus reducing the
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lifespan of equipments or deteriorating the functionality of the equipments. For these
reasons, it is necessary to develop a varistor that can be operated at micro-voltage.

A varistor is defined as a semiconductor device having a highly nonlinear volt-
ampere characteristic. The electrical characteristics of the varistor are similar to the
function of a Zener diode, which has constant voltage characteristics. However, the
varistor is a composite ceramic device that has larger current and energy capacity.

The nonlinear characteristic of the varistor has very large electric resistances at
low voltages. The resistance has a grain boundary phenomenon showing the nonlinear
characteristic. That is, when the voltage exceeds a predetermined threshold voltage
depending on the microstructure and size of the device, the electric resistance is
abruptly reduced.

The nonlinear resistance characteristic is controlled by a process that occurs at
the grain boundary. The nonlinear resistance characteristic is similar to a breakdown
observed at a back-to-back Zener diode, but has larger energy absorbing capability.

Varistors have been used to stabilize voltage, quench sparks of contact points,
or absorb surges in electronic circuits. Further, the varistors may be employed in an
arrester for protecting an electrical system from lightning.

As shown in FIG. 1, the method of manufacturing a conventional disc varistor is
as follows. That is, an electrode 2 is applied to a surface of a ceramic body 1, while an
electrode 3 is applied to the opposite surface of the ceramic body 1. Lead wires 4 and

5 to be connected to a circuit (e.g. printed circuit board) are soldered respectively to the
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electrodes 2 and 3. Afterwards, a coating process with an insulating material
comprising epoxy 6 is carried out. In this regard, the varistor having the electrodes 2

and 3 on opposite surfaces thereof is manufactured.

5  [Disclosure]
[ Technical Problem]

Recently, due to the miniaturization of electronic equipments and integration of
electronic circuits, a varistor suitable for a wide range of use has been developed. For
example, a varistor used in the interior of a car or a computer must be able to absorb a

10  surge voltage of 20V or less.

However, when the conventional disc varistor, which was described with
reference to FIG. 1, is applied to a car, the disc varistor is problematic in that it is
difficult to absorb surges having high energy generated by the car, especially, a load
dump generated during the starting of the motor because it has one ceramic body.

15 Due to the recent trend toward the electronization of cars, it has become
difficult to cope with electromagnetic compatibility (EMC), which is required in cars.

This invention has been proposed, in order to solve such problems. The object
of the present invention is to provide a disc varistor having the capacity to absorb a
double amount of surge and the method of manufacturing the varistor.

20

[ Technical Solution]
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In order to accomplish the above object, the present invention provides a disc
varistor, including a first ceramic body having a disc shape, with a first electrode
provided on a first surface of the first ceramic body and a second electrode provided on
a second surface of the first ceramic body; a second ceramic body having a disc shape,
with a third electrode provided on a first surface of the second ceramic body and a
fourth electrode provided on a second surface of the second ceramic body, the third
electrode being arranged to face the second electrode of the first ceramic body; a first
lead wire interposed between the second and third electrodes, and electrically connected
to the second and third electrodes; and a second lead wire including a body portion
electrically connected to the first electrode of the first ceramic body, a first extension
provided by bending the second lead wire at a predetermined position thereof, the first |
extension extending from the body portion to the second ceramic body, and being
spaced apart from the outer circumference of the first and second ceramic bodies, and a
second extension provided by bending the second lead wire at a predetermined position
thereof, the second extension extending from the first extension to the fourth electrode
of the second ceramic body, and being electrically connected to the fourth electrode of
the second ceramic body.

Preferably, the length of the second extension of the second lead wire is less
than half the length of the fourth electrode surface. Further, a first guide groove,
having a length corresponding to a portion contacting the body portion of the second

lead wire is, patterned on a surface of the first electrode of the first ceramic body, the
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first electrode being connected to the body portion of the second lead wire; and a second
guide groove, having a length corresponding to a portion contacting with the second
extension, is patterned on a surface of the fourth electrode of the second ceramic body,
the fourth electrode being connected to the second extension of the second lead wire.

In order to accomplish the above object, the present invention provides a
method of manufacturing a disc varistor, including a first step of forming a disc-shaped
first ceramic body having, on a first surface thereof a first electrode and on a second
surface thereof a second electrode; and a disc-shaped second ceramic body having, on a
first surface thereof a third electrode, and on a second surface thereof a fourth electrode;
a second step of forming a U-shaped initial lead wire to be electrically connected to the
first and second ceramic bodies and the initial lead wire being formed such that a first
upper portion of the initial lead wire protrudes higher than a second upper portion of the
initial lead wire; a third step of inserting the first ceramic body between the first and
second upper portions of the initial lead wire, and locating the second ceramic body
such that the third electrode of the second ceramic body and the second electrode of the
first ceramic body are provided on opposite sides of the second upper portion of the
initial lead wire, thus electrically connecting the first upper portion of the initial lead
wire to the first electrode, and electrically connecting the second upper portion of the
initial lead wire to the second electrode and the third electrode; a fourth step of
primarily bending the upward protruding portion of the initial lead wire toward the

second ceramic body, thus providing a first extension that extends to a position above
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the outer circumference of the second ceramic body, secondarily bending an end portion
of the first extension toward the fourth electrode of the second ceramic body, thus
providing a second extension, and electrically connecting the second extension to the
fourth electrode; and a fifth step of cutting a lower portion of the initial lead wire to be
divided into a first lead wire and a second lead wire, and coating the first and second

ceramic bodies and surrounding areas with an insulating material.

[ Advantageous Effects]

According to the present invention, a disc varistor is constructed so that two
ceramic bodies are integrally connected parallel to each other. Thus, voltage of the
disc varistor is equal to that of a conventional product using one ceramic body, but the
surge absorbing capability of the disc varistor corresponding to the current is doubled.
Further, this invention provides an optimal structure for a parallel connection.

Therefore, a load dump generated during the start-up of a car motor is
efficiently suppressed. Further, it is possible to effectively cope with EMC required in

cars.

[Description of Drawings]
FIG. 1 is a view illustrating the construction of a conventional disc varistor;
FIG. 2 is a perspective view of a disc varistor, according to the preferred

embodiment of the present invention;
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FIG. 3 is a front view of the disc varistor of FIG. 2;

FIG. 4 is a side view of the disc varistor shown from direction "A" of FIG. 3;

and
FIGS. 5 through 9 are views illustrating the process of manufacturing the disc

5  varistor, according to the preferred embodiment of the present invention.

*Description of reference characters of important parts*

10: first ceramic body 12: first electrode

14: second electrode 20: second ceramic body
10 22: third electrode 24 fourth electrode

30: first lead wire 32: second lead wire

32a: first extension 32b: second extension

[Mode for Invention]

15 A disc varistor and a method of manufacturing the same according to the
preferred embodiment of this invention will now be described with reference to the
accompanying drawings.

FIG. 2 is a perspective view of a disc varistor according to the preferred
embodiment of the present invention, FIG. 3 is a front view of the disc varistor of FIG. 2,
20 and FIG. 4 is a side view of the disc varistor shown from direction "A" of FIG. 3. In

FIG. 2, epoxy 6 is omitted. FIGS. 3 and 4 show the disc varistor, as if epoxy 6 were
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transparent.

According to the present invention, the disc varistor includes a first ceramic
body 10 and a second ceramic body 20. The first ceramic body 10 has the shape of a
disc, with a first electrode 12 printed on a surface of the first ceramic body 10, and a
second electrode 14 printed on an opposite surface of the first ceramic body 10. The
second ceramic body 20 has the shape of a disc, with a third electrode 22 printed on a
surface of the second ceramic body 20, and a fourth electrode 24 printed on an opposite
surface of the second ceramic body 20. In this case, the third electrode 22 of the
second ceramic body 20 faces the second electrode 14 of the first ceramic body 10.

Further, the disc varistor of the present invention includes a first lead wire 30
and a second lead wire 32. The first lead wire 30 is interposed between the second
electrode 14 and the third electrode 22 and is electrically connected to the second and
third electrodes 14 and 22. A body portion of the second lead wire 32 is electrically
connected to the first electrode 12 of the first ceramic body 10. A first extension 32a
extends from the body portion to the second ceramic body 20 in such a way as to be at a
right angle with the body portion. In this case, the first extension 32a is arranged to be
spaced apart from the outer circumference of the first and second ceramic bodies 10 and
20 by a predetermined interval. Further, a second extension 32b extends from an end
of the first extension 32a to the fourth electrode 24 of the second ceramic body 20 in
such a way as to be at a right angle with the first extension 32a. The second extension

32b is electrically connected to the fourth electrode 24 of the second ceramic body 20.
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In this case, the first and second ceramic bodies 10 and 20 are manufactured in
the following order. Zinc oxide, bismuth, cobalt, manganese, nickel, etc. are mixed in
predetermined proportions. The mixture produced as an oxide is sprayed and dried.
Afterwards, pressure forming is executed using a mold having a predetermined diameter.
Next, the product is sintered in an electric furnace at a temperature from 1000°C to
1200°C for about 1 hour. Thereafter, electrodes are printed on opposite surfaces of a
disc, thereby completing the ceramic body.

The first and second lead wires 30 and 32 comprise nickel-plated copper wires.
The second lead wire 32 is soldered to both the first electrode 12 of the first ceramic
body 10 and the fourth electrode 24 of the second ceramic body 20.

Meanwhile, if the disc varistor is operated when the first extension 32a contacts with
the first ceramic body 10 or the second ceramic body 20, voltage may fluctuate. For
this reason, the first extension 32a of the second lead wire 32 must be spaced apart from
the outer circumference of the first and second ceramic bodies 10 and 20 by a
predetermined interval.

An interval between the outer circumference of the first and second ceramic
bodies 10 and 20 and the first extension 32a is provided such that the first and second
ceramic bodies 10 and 20 are not in contact with the first extension 32a.

Further, the length of the second extension 32b of the second lead wire 32 is
less than half the length of the fourth electrode 24 surface. The length of the second

extension 32b may be more than half the length of the fourth electrode 24 surface.
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However, as the length of the second extension 32b is increased, the manufacturing cost
rises and the manufacturing process becomes more difficult. Thus, it is preferable that
the length of the second extension 32b be less than half the length of the fourth
electrode 24 surface.

According to the present invention, it is preferable that the length of the second

-extension 32b of the second lead wire 32 be less than the radius of the fourth electrode

24 because the first to fourth electrodes 12, 14, 22, and 24 are in a disc shape. The
first to fourth electrodes 12, 14, 22, and 24 certainly could have shapes (e.g. square,
rectangular, triangular, etc.) other than the disc shape, as long as the shapes do not
interfere with the function of the electrodes.

The second lead wire 32 is bent at two portions thereof, thus allowing the first
and second ceramic bodies 10 and 20 to be installed accurately at predetermined
positions, in addition to firmly holding the first and second ceramic bodies 10 and 20,
thus preventing the first and second ceramic bodies 10 and 20 from being undesirably
removed from the predetermined positions.

Meanwhile, although not shown in the drawings, a guide groove may be
patterned on the first electrode 12 of the first ceramic body 10 to which the body portion
of the second lead wire 32 is connected. The guide groove has a length corresponding
to a portion contacting with the body portion. Further, another guide groove may be
patterned on the fourth electrode 24 of the second ceramic body 20 to which the second

extension 32b of the second lead wire 32 is connected. The guide groove has a length

10
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corresponding to a portion contacting with the second extension 32b. As such, if the
guide grooves are patterned, it is easier to connect the second lead wire 32 to
predetermined positions of the first and second ceramic bodies 10 and 20.

FIGS. 5 through 9 are views illustrating the process of manufacturing the disc
varistor, according to the preferred embodiment of the present invention.

First, as shown in FIG. 5, the disc-shaped first ceramic body 10 and the disc-
shaped second ceramic body 20 are made. The first electrode 12 is printed on a
surface of the first ceramic body 10, and the second electrode 14 is printed on an
opposite surface of the first ceramic body 10. Further, the third electrode 22 is printed
on a surface of the second ceramic body 20, and the fourth electrode 24 is printed on an
opposite surface of the second ceramic body 20.

In this case, the guide groove (not shown) may be additionally patterned on the
first electrode 12 of the first ceramic body 10. Likewise, another guide groove (not
shown) may be additionally patterned on the fourth electrode 24 of the second ceramic
body 20. The guide grooves allow the second lead wire 32 to be more easily
connected to predetermined positions of the first and second ceramic bodies 10 and 20.

In other words, the guide groove having a length corresponding to a portion
contacting with the body portion may be additionally patterned on the first electrode 12
of the first ceramic body 10 to which the body portion of the second lead wire 32 is
connected. Further, another guide groove having a length corresponding to a portion

contacting with the second extension 32b may be additionally patterned on the fourth

11
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electrode 24 of the second ceramic body 20 to which the second extension 32b of the
second lead wire 32 is connected.

Next, as shown in FIG. 6, an initial lead wire LW having a shape similar to a U
shape is manufactured. In this case, the initial lead wire LW is made such that a first
upper portion of the initial lead wire LW protrudes higher than a second upper portion
of the initial lead wire. Further, a step is provided on the first initial lead wire LW, and
serves to indicate the insertion position of the first ceramic body 10, in addition to
allowing the first ceramic body 10 to be easily secured after the first ceramic body 10
has been inserted.

According to this embodiment, after the first and second ceramic bodies 10 and
20 are manufactured, the initial lead wire LW is manufactured. However, such an
order of manufacturing has been described for illustrative purposes. Thus, it is
possible to manufacture the initial lead wire LW, prior to manufacturing the first and
second ceramic bodies 10 and 20. Moreover, the first and second ceramic bodies 10
and 20 and the initial lead wire LW may be simultaneously manufactured in their
respective production lines.

Thereafter, the first and second ceramic bodies 10 and 20 are electrically
connected to the initial lead wire LW.

In a detailed description, as shown in FIG. 7, the first ceramic body 10 is
inserted between the first and second upper portions of the initial lead wire LW. The

second ceramic body 20 is positioned such that the third electrode 22 of the second

12
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ceramic body 20 and the second electrode 14 of the first ceramic body 10 are provided
on opposite sides of the second upper portion of the initial lead wire LW. Afterwards,
portions (i.e. the first electrode 12, the second electrode 14, and the third electrode 22)
at which the initial lead wire LW contacts with the first and second ceramic bodies 10
and 20 are soldered and electrically connected to each other.

Afterwards, as shown in FIG. 8, the upward protruding part provided on the first
upper portion of the initial lead wire LW is primarily bent toward the second ceramic

body 20 at about 90 degrees, thus

providing the first extension 32a that extends to a position above the outer
circumference of the second ceramic body 20. Next, an end portion of the first
extension 32a is secondarily bent at about 90 degrees toward the fourth electrode 24 of
the second ceramic body 20, thus, providing the second extension 32b. The second
extension 32b is soldered to the fourth electrode 24 to be electrically connected to the
fourth electrode 24.

At this time, the first extension 32a is spaced apart from the outer
circumference of the first and second ceramic bodies 10 and 20 by a predetermined
interval such that the first extension 32a does not contact with the first ceramic body 10
or the second ceramic body 20. The length of the second extension 32b is set to be
less than half the length of the fourth electrode 24 surface. The length of the second

extension 32b may certainly be more than half the length of the surface of the fourth

13
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electrode 24. It is preferable that the length of the second extension 32b exceeds half
the length of the fourth electrode 24 surface.

Thereafter, the lower portion of the initial lead wire LW is cut to be divided into
the first lead wire 30 and the second lead wire 32. That is, a lead wire interposed
between the first and second ceramic bodies 10 and 20 provides the first lead wire 30.
A lead wire, separated from the first lead wire 30 and bent twice in a < shape, provides
the second lead wire 32.

Finally, as shown in FIG. 9, the first and second ceramic bodies 10 and 20 and
surrounding areas are coated with epoxy 6 to have a coating layer of a predetermined
thickness.

According to the disc varistor manufacturing process that has been described
with reference to FIGS. 5 through 9, the initial lead wire LW is first prepared. The
first and second ceramic bodies 10 and 20 are inserted into the initial lead wire LW.
Subsequently, the contacting portions of the initial lead wire LW with the electrodes (the
first electrode 12, the second electrode 14, and the third electrode 22) of the ceramic
bodies 10 and 20 are soldered to each other. Next, the initial lead wire LW is bent
twice, and the lower portion of the initial lead wire LW is cut. The second extension
32b is soldered to the fourth electrode 24, prior to being coated with epoxy 6.

In the above-mentioned manufacturing process, soldering operations are carried
out twice, thus inconveniencing manufacturers. Thus, the disc varistor of the present

invention may be manufactured by the following method. That is, after the initial lead

14
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wire LW is prepared and the ceramic bodies 10 and 20 are inserted into the initial lead
wire LW, the first upper portion of the initial lead wire LW is bent twice. Afterwards,
the portions at which the initial lead wire LW contacts with the electrodes (the first
electrode 12, the second electrode 14, the third electrode 22, and the fourth electrode
24) of the ceramic bodies 10 and 20 are soldered, thus reducing the number of soldering
operations. Afterwards, the lower portion of the initial lead wire LW is cut, and the
first and second ceramic bodies 10 and 20 and surrounding areas are coated with epoxy
6. Although this manufacturing process is not shown in the drawings, those skilled in
the art can fully appreciate the manufacturing process by referencing FIGS. 5 to 9.
Although the preferred embodiment of the present invention has been disclosed
for illustrative purposes, those skilled in the art will appreciate that various
modifications, additions, and substitutions are possible, without departing from the

scope and spirit of the invention as disclosed in the accompanying claims.

15
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[CLAIMS]
[Claim 1]

A disc varistor, comprising:

a first ceramic body having a disc shape, with a first electrode provided on a
first surface of the first ceramic body and a second electrode provided on a second
surface of the first ceramic body;

a second ceramic body having a disc shape, with a third electrode provided on a
first surface of the second ceramic body and a fourth electrode provided on a second
surface of the second ceramic body, the third electrode being arranged to face the
second electrode of the first ceramic body;

a first lead wire interposed between the second and third electrodes, and
electrically connected to the second and third electrodes; and

a second lead wire, comprising:

a body portion electrically connected to the first electrode of the first ceramic
body;

a first extension provided by bending the second lead wire at a predetermined
position thereof, the first extension extending from the body portion to the second
ceramic body, and being spaced apart from outer circumference of the first and second
ceramic bodies; and

a second extension provided by bending the second lead wire at a

predetermined position thereof, the second extension extending from the first extension

16



WO 2006/059826 PCT/KR2005/001729

to the fourth electrode of the second-ceramic body, and being electrically connected to

the fourth electrode of the second ceramic body.

[Claim 2]
5 The disc varistor according to claim 1, wherein a length of the second extension

of the second lead wire is less than half the length of the fourth electrode surface.

[Claim 3]
The disc varistor according to claim 1, wherein a first guide groove, having a
10  length corresponding to a portion contacting with the body portion of the second lead
wire, is patterned on a surface of the first electrode of the first ceramic body, the first
electrode being connected to the body portion of the second lead wire, and a second
guide groove, having a length corresponding to a portion contacting with the second
extension, is patterned on a surface of the fourth electrode of the second ceramic body,

15  the fourth electrode being connected to the second extension of the second lead wire.

[Claim 4]
A method of manufacturing a disc varistor, comprising:
a first step of forming a disc-shaped first ceramic body having on a first surface
20  thereof a first electrode and on a second surface thereof a second electrode, and a disc-

shaped second ceramic body having, on a first surface thereof a third electrode and on a

17
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second surface thereof a fourth electrode;

a second step of forming a U-shaped initial lead wire to be electrically
connected to the first and second ceramic bodies, the initial lead wire being formed such
that a first upper portion of the initial lead wire protrudes higher than a second upper
portion of the initial lead wire;

a third step of inserting the first ceramic body between the first and second
upper portions of the initial lead wire, and locating the second ceramic body such that
the third electrode of the second ceramic body and the second electrode of the first
ceramic body are provided on opposite sides of the second upper portion of the initial
lead wire, thus electrically connecting the first upper portion of the initial lead wire to
the first electrode, and electrically connecting the second upper portion of the initial
lead wire to the second electrode and the third electrode;

a fourth step of primarily bending the upward protruding portion of the initial
lead wire toward the second ceramic body, thus providing a first extension that extends
to a position above outer circumference of the second ceramic body, secondarily
bending an end portion of the first extension toward the fourth electrode of the second
ceramic body, thus providing a second extension, and electrically connecting the second
extension to the fourth electrode; and

a fifth step of cutting a lower portion of the initial lead wire to be divided into a
first lead wire and a second lead wire, and coating the first and second ceramic bodies

and surrounding areas with an insulating material.

18
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[Claim 5]
The method according to claim 4, wherein, at the fourth step, the first extension

is spaced apart from outer circumference of the first and second ceramic bodies.

5 [Claim 6]
The method according to claim 4, wherein, at the fourth step, a length of the

second extension is less than half the length of the fourth electrode surface.

[Claim 7]

10 The method according to claim 4, wherein a first guide groove, having a length
corresponding to a portion contacting with the first upper portion of the initial lead wire,
is patterned on a surface of the first electrode of the first ceramic body, and a second
guide groove, having a length corresponding to a portion contacting with the second
extension, is patterned on a surface of the fourth electrode of the second ceramic body.

15

[Claim 8]
A method of manufacturing a disc varistor, comprising:
a first step of forming a disc-shaped first ceramic body having, on a first surface
thereof a first electrode and on a second surface thereof a second electrode, and a disc-
20  shaped second ceramic body having, on a first surface thereof a third electrode and on a

second surface thereof a fourth electrode;

19
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a second step of forming a U-shaped initial lead wire to be electrically
connected to the first and second ceramic bodies, the initial lead wire being formed such
that a first upper portion of the initial lead wire protrudes higher than a second upper
portion of the initial lead wire;

a third step of inserting the first ceramic body between the first and second
upper portions of the initial lead wire, and locating the second ceramic body such that
the third electrode of the second ceramic body and the second electrode of the first
ceramic body are provided on opposite sides of the second upper portion of the initial
lead wire;

a fourth step of primarily bending the upward protruding portion of the initial
lead wire toward the second ceramic body, thus providing a first extension that extends
to a position above the outer circumference of the second ceramic body, and seco‘ndarily
bending an end portion of the first extension toward the fourth electrode of the second
ceramic body;

a fifth step of electrically connecting the first upper portion of the initial lead
wire to the first electrode, electrically connecting the second upper portion of the initial
lead wire to the second electrode and the third electrode, electrically connecting the
second extension to the fourth electrode, and cutting a lower portion of the initial lead
wire to divide the initial lead wire into a first lead wire and a second lead wire; and

a sixth step of coating the first and second ceramic bodies and surrounding

areas with an insulating material.

20



WO 2006/059826 PCT/KR2005/001729

1/9
FIG.1




WO 2006/059826

2/9
FIG.2

PCT/KR2005/001729



WO 2006/059826 PCT/KR2005/001729

3/9

FIG.3

30 __ 29




WO 2006/059826 PCT/KR2005/001729

4/9

FIG.4

32 —30




WO 2006/059826 PCT/KR2005/001729

5/9
FIG.5




WO 2006/059826 PCT/KR2005/001729

6/9
FIG.6

LW

D




WO 2006/059826 PCT/KR2005/001729

7/9
FIG.7

14~

| BRI RRERRaE

I 24

=
/'r

12
10 29 20




WO 2006/059826 PCT/KR2005/001729

8/9
FIG.8




WO 2006/059826 PCT/KR2005/001729

9/9
FIG.9

10—

N30




INTERNATIONAL SEARCH REPORT International application No.
PCT/KR2005/001729

A.  CLASSIFICATION OF SUBJECT MATTER
IPC7 HO01C 7/10

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
IPC7 HO1C 7/10

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
Korean Patents and applications for inventions since 1975
Korean Utility models and applictions for Utility models since 1975
Japanese Utility models and application for Utility models since 1975

Electronic data base consulted during the intertnational search (name of data base and, where practicable, search terms used)
eKIPASS, "disc", "varistor", "surge", "lead", "ceramic"

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
A US 6252493 B1 (The Wiremold Company Brooks )26 Jun2001" . co 1-8
' See the whole document .
! A KR1020000009936 A (KIST) 15 Feb 2000 1
' Sce Fig: 1 '
A KR10]999001961.A (KiST) 15 Jan. 1999 1
See claim1
D Further documents are listed in the continuation of Box C. See patent family annex.
* Special categories of cited documents: . "T" later document published after the international filing date or priority
"A" document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand
to be of particular relevance the principle or theory underlying the invention
"E" earlier-application or patent but published on or after the international X" document of particular relevance; the claimed invention cannot be
filing date considered novel or cannot be considered to involve an inventive
"L"  document which may throw doubts on priority claim(s) or which is step when the document is taken alone
cited to establish the publication date of citation or other "Y" document of particular relevance; the claimed invention cannot be
special reason (as specified) considered to involve an inventive step when the document is
"O" document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents,such combination
means being obvious to a person skilled in the art
"P"  document published prior to the international filing date but later "&" document member of the same patent family
than the priority date claimed
Date of the actual completion of the international search Date of mailing of the international search report
26 SEPTEMBER 2005 (26.09.2005) 26 SEPTEMBER 2005 (26.09.2005)
Name and mailing address of the ISA/KR Authorized officer
* Korean Intellectual Property Office : o o
920 Dunsan-dong, Seo-gu, Daejeon 302-701, PARK, Jin Seok
Republic of Korea
Facmmﬂe No. 82-42-472-7140 : Telephone No.  82-42-481-5782

Form PCT/ISA/210 (second sheet) (April 2005)



INTERNATIONAL SEARCH REPORT

International application No.
Information on patent family members

PCT/KR2005/001729
Patent document Publication Patent family Publication
cited in search report date member(s) date
US06252493 26.06.2001 US6252493BA 26.06.2001
KR 1020000009936 15.02.2000 KR2000009936A 15.02.2000
KR1019990001961 15.01.1999 KR234009B1 15.12.1999

Form PCT/ISA/210 (patent family annex) (April 2005)



	Abstract
	Bibliographic
	Description
	Claims
	Drawings
	Search_Report

