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DESCRIPTION

Title of Invention: CERAMIC HEATER AND MANUFACTURING METHOD

THEREOF

[Technical Field]
The present invention relates to a ceramic heater and a method of
manufacturing the same, and more particularly, to a ceramic heater with improved

reliability and a method of manufacturing the same.

[Background Art]

In general, a semiconductor device or a display device is manufactured
sequentially laminating and patterning multiple thin film layers, including dielectric
layers and metal layers, on a glass substrate, a flexible substrate, or a semiconductor
wafer substrate. These thin film layers are sequentially deposited on the substrate by a
chemical vapor deposition (CVD) process or a physical vapor deposition (PVD) process.
Examples of the CVD processes include a low-pressure chemical vapor deposition
(LPCVD) process, a plasma enhanced chemical vapor deposition (PECVD) process, a
metal organic chemical vapor deposition (MOCVD) process, and the like.

In the device for the CVD and PVD processes, a heater is disposed to support
the glass substrate, the flexible substrate, or the semiconductor wafer substrate and
apply predetermined heat to the glass substrate, the flexible substrate, or the
semiconductor wafer substrate. The heater is also used to heat the substrate during a
process of etching the thin film layers formed on the supported substrate and a process

of firing a photoresist. As the heater installed in the device for the CVD and PVD
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processes, a ceramic heater is widely used to meet the requirements of accurate
temperature control, fine wiring of semiconductor elements, and precise heat treatment
on the semiconductor wafer substrate.

FIG. 1A is a view illustrating a configuration of a ceramic heater in the related
art. As illustrated in FIG. 1A, during a semiconductor manufacturing process, a
ceramic heater 1 is used to support a substrate such as a wafer and heat the substrate to a
process temperature, for example, a temperature at which the CVD or PVD process is to
be performed.

The ceramic heater 1 in the related art includes a ceramic main body 10
having a circular plate-shaped structure, and a ceramic support unit 20 mounted below
the ceramic main body 10. Here, the ceramic main body 10 includes a high-frequency
electrode (or ground electrode) 11 configured to discharge, to the ground, electric
currents with which the ceramic heater 1 is charged when creating plasma, a heating
element 13 configured to create thermal energy for heating a substrate, a first rod
connecting member 12 configured to electrically connect the high-frequency electrode
11 and a ground rod 21, and a second rod connecting member 14 configured to
electrically connect the heating element 13 and a heating element rod 23. The ceramic
support unit 20 includes the ground rod 21 configured to connect the high-frequency
electrode 11 to the ground, and the heating element rod 23 configured to connect the
heating element 13 to an external power source (not illustrated).

The high-frequency electrode 11 embedded in the ceramic heater 1 is made of
a metal material that has a high melting point and may serve as the plasma ground. In
general, the high-frequency electrode 11 is manufactured in the form of a mesh having a
woven fabric shape in which metal wires made of molybdenum (Mo) and arranged in a

vertical direction and metal wires made of molybdenum (Mo) and arranged in a
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horizontal direction intersect one another. The first rod connecting member 12 is in
contact with one region of the mesh type high-frequency electrode 11.

However, as illustrated in FIG. 1B, the high-frequency electrode 11 of the
ceramic heater 1 in the related art is in point contact with a contact surface of the first
rod connecting member 12. That is, the metal (circular) wires made of molybdenum,
which constitute the high-frequency electrode 11, are in point contact with the contact
surface of the first rod connecting member 12. Contact resistance is greatly increased
due to the point contact, and predetermined heat is generated at the contact point, which
causes a defect, for example, a crack to be formed between the high-frequency electrode
11 and the first rod connecting member 12.

Recently, because the frequency to be used is gradually increased to increase
the throughput during the semiconductor process, it is essential to quickly move electric
charges accumulated in the dielectric material. Accordingly, there is a need for
minimizing the contact resistance between the high-frequency electrode 11 and the first

rod connecting member 12.

[Disclosure]
[ Technical Problem]

An object of the present invention is to solve the above-mentioned problems
and other problems. Another object of the present invention is to provide a ceramic
heater with improved reliability and a method of manufacturing the same.

Still another object of the present invention is to provide a ceramic heater in
which an electrode rod connecting member is in area contact with one surface of a high-

frequency electrode, and to provide a method of manufacturing the ceramic heater.
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[Technical Solution]

In order to achieve the objects, one aspect of the present invention provides a
ceramic heater including: a heater body having a mesh type high-frequency electrode,
and an electrode rod connecting member being in contact with a lower surface of the
high-frequency electrode; and a heater support mounted on a lower portion of the heater
body and configured to support the heater body, in which the electrode rod connecting
member is in area contact with one surface of the high-frequency electrode.

More particularly, the high-frequency electrode may include a plurality of
wire type metals arranged in a first direction and a plurality of wire type metals
arranged in a second direction perpendicular to the first direction. In addition, the
high-frequency electrode may have a horizontal cross-sectional portion to be in area
contact with the electrode rod connecting member. In addition, a contact area between
the high-frequency electrode and the electrode rod connecting member may be equal to
or larger than a predetermined critical value.

More particularly, the horizontal cross-sectional portion may be formed by
processing one surface of the high-frequency electrode. Here, a thickness of a portion
removed by processing one surface of the high-frequency electrode may be 1/5 to 1/2 of
an overall thickness of the high-frequency electrode. In addition, a method of
processing one surface of the high-frequency electrode includes a polishing method and
a rolling method.

More particularly, the horizontal cross-sectional portion is formed at a
position of the high-frequency electrode corresponding to a position of the electrode rod
connecting member. In addition, the electrode rod connecting member is attached to

the horizontal cross-sectional portion of the high-frequency electrode through a brazing
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process. In addition, the horizontal cross-sectional portion may be equal to or larger

than an area of a contact surface of the electrode rod connecting member.

[Advantageous Effects]

According to at least one of the exemplary embodiments of the present
invention, one surface of the high-frequency electrode is processed, and thus the high-
frequency electrode and the electrode rod connecting member are coupled to be in area
contact with each other, such that the contact resistance between the high-frequency
electrode and the electrode rod connecting member may be reduced, as a result of which
reliability of the ceramic heater may be improved.

According to at least one of the exemplary embodiments of the present
invention, no vacuum binder is required to be used to couple the high-frequency
electrode and the electrode rod connecting member to prevent the electrode rod from
moving during a sintering process in the ceramic heater manufacturing process. As a
result, it is possible to effectively prevent a local increase in resistance caused by the use
of the vacuum binder.

However, the effects obtained by the ceramic heater and the method of
manufacturing the ceramic heater according to the exemplary embodiments of the
present invention are not limited to the aforementioned effects, and other effects, which
are not mentioned above, will be clearly understood by those skilled in the art from the

following description.

[Description of Drawings]

FIG. 1A is a view illustrating a configuration of a ceramic heater in the related
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art.

FIG. 1B is an enlarged view of part A illustrated in FIG. 1A.

FIG. 2 is a perspective view illustrating an external shape of a ceramic heater
according to an exemplary embodiment of the present invention.

FIG. 3 is a cross-sectional view illustrating a configuration of the ceramic
heater according to the exemplary embodiment of the present invention.

FIG. 4 is an enlarged view of part B illustrated in FIG. 3.

FIG. 5 is a flowchart for explaining a method of manufacturing a heater body
that constitutes the ceramic heater illustrated in FIG. 3.

FIG. 6 is a view for explaining the method of manufacturing the heater body
that constitutes the ceramic heater illustrated in FIG. 3.

FIGS. 7A to 7D are views for explaining a method of manufacturing a

ceramic molded body according to the exemplary embodiment of the present invention.

[Mode for Invention]

Hereinafter, exemplary embodiments disclosed in the present specification
will be described in detail with reference to the accompanying drawings. The same or
similar constituent elements are assigned with the same reference numerals regardless
of reference numerals, and the repetitive description thereof will be omitted. In the
following description of the exemplary embodiments according to the present invention,
when a layer (or film), a region, a pattern, or a structure is referred to as being formed
"on" or "under" another substrate, another layer (or film), another region, another pad,
or another pattern, it can be "directly” or "indirectly” on the other substrate, the layer (or

film), the region, the pad, or the pattern, or one or more intervening layers may also be
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present. The position on/above or under/below the layer will be described based on
the drawings. A thickness or a size of each layer in the drawings is exaggerated,
omitted, or schematically illustrated for the purpose of clarity and for convenience of
description. In addition, a size of each constituent element does not entirely reflect an
actual size.

In the description of the exemplary embodiment disclosed in the present
specification, the specific descriptions of publicly known related technologies will be
omitted when it is determined that the specific descriptions may obscure the subject
matter of the exemplary embodiment disclosed in the present specification. In addition,
it should be interpreted that the accompanying drawings are provided only to allow
those skilled in the art to easily understand the exemplary embodiments disclosed in the
present specification, and the technical spirit disclosed in the present specification is not
limited by the accompanying drawings, and includes all alterations, equivalents, and
alternatives that are included in the spirit and the technical scope of the present
invention.

The present invention provides a ceramic heater with improved reliability and
a method of manufacturing the same. In addition, the present invention provides a
ceramic heater in which an electrode rod connecting member is in area contact with one
surface of a high-frequency electrode. The present invention also provides a method
of manufacturing the ceramic heater. Hereinafter, the term 'contact’, as described in
the present specification, means that at least two or more constituent elements are into
contact with one another, and the term 'grounded’ means that a certain constituent
element is electrically connected to the ground. In addition, the term ‘attached’, as
described in the present specification, means that at least two or more constituent

elements are attached to one another, and the term ‘coupled’ means that two or more
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constituent elements are incorporated into a single constituent element. Therefore, the
term ‘attached’ as described in the present specification may be a sub-concept of the
term 'coupled'.

Various exemplary embodiments of the present invention will be described in
detail below with reference to the drawings.

FIG. 2 is a perspective view illustrating an external shape of a ceramic heater
according to an exemplary embodiment of the present invention, FIG. 3 is a cross-
sectional view illustrating a configuration of the ceramic heater according to the
exemplary embodiment of the present invention, and FIG. 4 is an enlarged view of part
B illustrated in FIG. 3.

Referring to FIGS. 2 to 4, a ceramic heater 100 according to an exemplary
embodiment of the present invention is a semiconductor device configured to support a
heat treatment subject used for various purposes, such as a semiconductor wafer, a glass
substrate, a flexible substrate, or the like, and to heat the heat treatment subject to a
predetermined temperature.

The ceramic heater 100 includes a heater body 110 configured to transfer heat
to the heat treatment subject (not illustrated) while stably supporting the heat treatment
subject, and a heater support 120 mounted on a lower portion of the heater body 110.
Meanwhile, although not illustrated in the drawings, a bonding layer (not illustrated)
may be formed between the heater body 110 and the heater support 120.

The heater body 110 may be formed to have a plate-shaped structure having a
predetermined shape. As an example, the heater body 110 may have, but not
necessarily limited to, a circular plate-shaped structure.

A pocket region (or cavity region) 111 having a structure recessed to have a

predetermined stepped portion may be formed in an upper portion of the heater body
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110 so that the heat treatment subject such as a wafer may be stably mounted in the
pocket region 111.  An upper surface of the heater body 110, which corresponds to the
pocket region, may be formed to have excellent flatness. The excellent flatness allows
the heat treatment subject installed in a chamber to be disposed horizontally while
preventing the heat treatment subject from being inclined in one direction.

The heater body 110 includes multiple ceramic plates (not illustrated) made of
a ceramic material excellent in thermal conductivity. The heater body 110 may be
formed by performing a process of compressing and sintering the multiple ceramic
plates. Here, the ceramic material may be at least one of Al>.O3, Y203, Al203/Y203,
ZrOy, AIC (autoclaved lightweight concrete), TiN, AIN, TiC, MgO, CaO, CeO,, TiO,
BxCy, BN, SiOz, SiC, YAG, Mullite, and AlFs, and more particularly, the ceramic
material may be aluminum nitride (AIN).

The heater body 110 may include a high-frequency electrode 112, a first rod
connecting member 113 being in contact with a lower surface of the high-frequency
electrode 112, a heating element 114 disposed below the high-frequency electrode 112,
and a second rod connecting member 115 being in contact with a lower surface of the
heating element 114.

The high-frequency electrode (or ground electrode 112) is embedded in an
upper portion of the heater body 110 and may be formed in a circular plate shape. The
high-frequency electrode 112 is an electrode layer used for performing plasma enforced
chemical vapor deposition and may be selectively grounded or connected to an RF
power source.

The high-frequency electrode 112 may be any one of a mesh type, a sheet
type, and a paste type, and more particularly, the high-frequency electrode 112 may be

the mesh type. In the case in which the high-frequency electrode 112 is the mesh type,
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the high-frequency electrode 112 is manufactured in the form of a woven fabric in
which multiple metal wires arranged in a vertical direction and multiple metal wires
arranged in a horizontal direction intersect one another.

The high-frequency electrode 112 may be made of tungsten (W),
molybdenum (Mo), silver (Ag), gold (Au), niobium (Nb), titanium (Ti), aluminum
nitride (AIN) or an alloy thereof, and more particularly, the high-frequency electrode
112 may be made of molybdenum (Mo).

A thickness of the high-frequency electrode 112 may be 0.1 to 0.5 mm, more
particularly, 0.2 mm. In addition, a diameter of the high-frequency electrode 112 may
be 300 to 350 mm, more particularly, 320 mm.

The high-frequency electrode 112 may selectively perform any one of a radio
frequency (RF) ground function and an electrostatic chuck function. Here, the 'RF
ground function' means a function that discharges, to the external ground, electric
currents with which the heater body 110 is charged by plasma in the chamber during a
wafer deposition process. Further, the ‘electrostatic chuck function' means a function
of attaching the heat treatment subject such as a wafer to the upper surface of the heater
body 110 by using an electric field.

A horizontal cross-sectional portion 130 to be in area contact with the
electrode rod connecting member 113 may be formed on one region of the high-
frequency electrode 112. A position (or location) of the horizontal cross-sectional
portion 130 may be varied according to an embedded position of the electrode rod
connecting member 113 in contact with the high-frequency electrode 112.

The heating element 114 is embedded in a lower portion of the heater body
110 and may have a shape corresponding to the shape of the heat treatment subject.

The heating element 114 may be disposed below the high-frequency electrode 112 and
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spaced apart from the high-frequency electrode 112 at a predetermined distance.

The heating element 114 may be embedded in the heater body 110 and
disposed at a position corresponding to the position of the heat treatment subject. In
addition, the heating element 114 may be embedded in the heater body 110 so as to be
in parallel with the heat treatment subject so that a heating temperature may be
uniformly controlled in accordance with the positions and a distance from which the
heat is transferred to the heat treatment subject is maintained to be constant at most of
the positions in order to uniformly heat the entire heat treatment subject.

The heating element 114 may be formed in the form of a plate-shaped coil or
a flat plate formed by heat generating wires or resistance wires. In addition, the
heating element 114 may have a multilayer structure for precisely controlling the
temperature.

The heating element 114 serves to heat, with a constant temperature, the heat
treatment subject positioned on the upper surface of the heater body 110 in order to
smoothly perform the deposition and etching processes during the semiconductor
manufacturing process.

The first rod connecting member (or electrode rod connecting member 113) is
in contact with the lower surface of the high-frequency electrode 112 and serves to
electrically connect the high-frequency electrode 112 and a first rod 121.

The first rod connecting member 113 may be in area contact with one surface
of the mesh type high-frequency electrode 112. To this end, as illustrated in FIG. 4, a
horizontal cross-sectional portion 130 may be formed by processing one surface of the
high-frequency electrode 112 with mechanical process equipment or chemical process
equipment. In this case, a thickness of the processed one surface of the high-frequency

electrode 112 may be 1/5 to 1/2 of an overall thickness of the high-frequency electrode
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112. In addition, an area of the horizontal cross-sectional portion 130 formed on one
surface of the high-frequency electrode 112 may be equal to or larger than an area of the
contact surface of the first rod connecting member 113.

As a method of processing one surface of the high-frequency electrode 112 in
order to form the horizontal cross-sectional portion 130, polishing, pressing, or rolling is
used, but the present invention is not necessarily limited thereto.

The term 'point contact’, as described in the present specification, means that
multiple metal wires (i.e., circular wires), which constitute the high-frequency electrode,
are in contact with one surface of the first rod connecting member. The term ‘area
contact’ means that at least one part of each of the multiple metal wires, which
constitute the high-frequency electrode, is processed to have the horizontal cross section,
such that the horizontal cross sections of the metal wires are in contact with one surface
of the first rod connecting member.  However, during the ceramic heater
manufacturing process, it is difficult to implement the ideal point contact between the
high-frequency electrode and the first rod connecting member, as a result of which it is
somewhat difficult to identify a boundary between the point contact and the area contact.
Therefore, in the present exemplary embodiment, when the contact area between the
high-frequency electrode and the first rod connecting member is equal to or smaller than
a first critical value, the contact between the corresponding constituent elements is
defined as the 'point contact'. In addition, when the contact area between the high-
frequency electrode and the first rod connecting member is equal to or larger than a
second critical value, the contact between the corresponding constituent elements is
defined as the 'area contact'. Here, the first critical value and the second critical value
may be set to be equal to or different from each other. As an example, a case in which

the contact area between the high-frequency electrode and the first rod connecting
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member is 10% to 60% of the cross-sectional area of the first rod connecting member
may be defined as the area contact. A case in which the contact area is smaller than 10%
of the cross-sectional area of the first rod connecting member 113 may be defined as the
point contact.

The first rod connecting member 113 may be attached to the horizontal cross-
sectional portion 130 formed on one surface of the high-frequency electrode 112. In
this case, the first rod connecting member 113 may be attached to the high-frequency
electrode 112 by, but not necessarily limited to, a brazing process.

With the area contact between the first rod connecting member 113 and the
high-frequency electrode 112, the contact resistance between the first rod connecting
member 113 and the high-frequency electrode 112 is greatly reduced.

The second rod connecting member (or heating element rod connecting
member) 115 is in contact with the lower surface of the heating element 114 and serves
to electrically connect the heating element 114 and a second rod 123.

The first and second rod connecting members 113 and 115 may be made of
metal excellent in electrical conductivity. As an example, the first and second rod
connecting members 113 and 115 may be made of tungsten (W), molybdenum (Mo),
silver (Ag), gold (Au), niobium (Nb), titanium (Ti), aluminum nitride (AIN), or an alloy
thereof, and more particularly, the first and second rod connecting members 113 and
115 may be made of molybdenum (Mo).

The heater support 120 is mounted on the lower portion of the heater body
110 and serves to support the heater body 110. Therefore, the heater support 120 is
coupled to the heater body 110, thereby implementing the ceramic heater 100 having a
T shape as a whole.

The heater support 120 may have a cylindrical tube shape having therein a
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vacant space. Therefore, the multiple rods 121 and 123, which are connected to the
high-frequency electrode 112 and the heating element 114 of the heater body 110,
respectively, may be installed through the heater support 120.

Main materials of the heater support 120 may be identical to the ceramic
materials of the heater body 110. For example, the heater support 120 may be made of
at least one of Al>O3, Y203, Al203/Y203, ZrO», AIC (autoclaved lightweight concrete),
TiN, AIN, TiC, MgO, CaO, CeO, TiO2, BxCy, BN, SiO2, SiC, YAG, Mullite, and AlFs3,
and more particularly, the heater support 120 may be made of aluminum nitride (AIN).

The first rod (or electrode rod) 121 is installed in the heater support 120 and
may serve to electrically connect the first rod connecting member 113 and the external
ground (not illustrated). Therefore, the high-frequency electrode 112 embedded in the
heater body 110 may be electrically connected to an RF power source or the external
ground through the first rod 121.

The second rod (or heating element rod) 123 is installed in the heater support
120 and may serve to electrically connect the second rod connecting member 115 and
an external power source (not illustrated). Therefore, the heating element 114
embedded in the heater body 110 may be electrically connected to the external power
source through the second rod 123.

The first and second rods 121 and 123 may be made of metal excellent in
electrical conductivity. As an example, the first and second rods 121 and 123 may be
made of copper (Cu), aluminum (Al), iron (Fe), tungsten (W), nickel (Ni), silver (Ag),
gold (Au), niobium (Nb), titanium (Ti), or an alloy thereof, and more particularly, the
first and second rods 121 and 123 may be made of nickel (Ni).

As described above, in the case of the ceramic heater according to the

exemplary embodiment of the present invention, one surface of the high-frequency

- 14 -



10

15

20

25

electrode is processed, and thus the high-frequency electrode and the electrode rod
connecting member are coupled to be in area contact with each other, such that the
contact resistance between the high-frequency electrode and the electrode rod
connecting member may be effectively reduced.

FIG. 5 is a flowchart for explaining a method of manufacturing the heater
body that constitutes the ceramic heater illustrated in FIG. 3, and FIG. 6 is a view for
explaining the method of manufacturing the heater body that constitutes the ceramic
heater illustrated in FIG. 3.

Referring to FIGS. 5 and 6, a forming mold (or an accommodation mold) 510,
which corresponds to the overall shape of the heater body that constitutes the ceramic
heater 100 according to the exemplary embodiment of the present invention, may be
provided, and a pressing mold 520 configured to apply pressure to ceramic powder
contained in the forming mold 510 may be provided (S510).

A first ceramic powder layer 610 may be formed by filling the forming mold
510 with first ceramic powder (S520). A ceramic molded body 620 in which the high-
frequency electrode (not illustrated) is buried (i.e. embedded) may be processed in
advance and then stacked on an upper portion of the first ceramic powder layer 610 in
the forming mold 510 (S530). In this case, the ceramic molded body 620 may be
provided in the form of a molded body pressed with a predetermined pressure in order
to maintain its shape.

Thereafter, a second ceramic powder layer 630 may be formed by filling an
upper portion of the ceramic molded body 620 within the forming mold 510 with
second ceramic powder (S540). Further, a heating element 640 having a plate-shaped
structure having a spiral or mesh shape may be processed in advance and then buried in

an upper portion of the second ceramic powder layer 630 (S550).

- 15 -



10

15

20

25

Next, a third ceramic powder layer 650 may be formed by filling an upper
portion of the heating element 640 within the forming mold 510 with third ceramic
powder (S560). The first to third ceramic powder may include aluminum nitride (AIN)
powder and may selectively include yttrium oxide Y20z of about 0.1 to 10%,
particularly, about 1 to 5%.

A heater body 600 may be formed by sequentially stacking the first ceramic
powder layer 610, the ceramic molded body 620, the second ceramic powder layer 630,
the heating element 640, and the third ceramic powder layer 650, pressing the stack with
a predetermined pressure by using the pressing mold 520, applying high-temperature
heat to the stack, and thus sintering the ceramic powder layers (S570). As an example,
the heater body 600 may be compressed and sintered with a pressure of about 0.01 to
0.3 ton/cm? and at a temperature of about 1,600 to 1,950°C.

Hereinafter, a method of manufacturing the ceramic molded body 620 capable
of performing the RF ground function and included in the elements that constitute the
heater body 600 will be described in detail.

FIGS. 7A to 7D are views for explaining the method of manufacturing the
ceramic molded body according to the exemplary embodiment of the present invention.

Referring to FIG. 7A, a mesh type high-frequency electrode 710 may be
formed in the form of a woven fabric in which multiple metal wires arranged in a first
direction and multiple metal wires arranged in a second direction perpendicularly
intersect one another. In this case, the multiple metal wires may be made of
molybdenum (Mo) excellent in electrical conductivity.

Referring to FIG. 7B, a horizontal cross-sectional portion 720 may be formed
by processing, for example, polishing, pressing, or rolling an upper surface of the high-

frequency electrode 710, which is to be in contact with a first rod connecting member
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730, by using mechanical process equipment or chemical process equipment. In this
case, an area of the horizontal cross-sectional portion 720 formed on the upper surface
of the high-frequency electrode 710 may be equal to or larger than an area of the contact
surface of the first rod connecting member 730.

Referring to FIG. 7C, the first rod connecting member 730 may be attached to
the horizontal cross-sectional portion 720 formed on the upper surface of the high-
frequency electrode 710. Therefore, the horizontal cross-sectional portion 720 formed
on the high-frequency electrode 710 and the first rod connecting member 730 are in area
contact with each other.

Referring to FIG. 7D, ceramic powder is provided around the high-frequency
electrode 710 and the first rod connecting member 730 disposed in a forming mold (not
illustrated), and the structure stacked in the forming mold is sintered through a hot press
process, such that a ceramic molded body 700 is manufactured.

As described above, according to the method of manufacturing the ceramic
molded body according to the exemplary embodiment of the present invention, no
vacuum binder is required to be used to couple the high-frequency electrode and the
first rod connecting member, as a result of which it is possible to effectively prevent a
local increase in resistance caused by the use of the vacuum binder.

While the specific exemplary embodiments of the present invention have been
described above, various modifications may of course be made without departing from
the scope of the present invention. Accordingly, the scope of the present invention
should not be limited to the described exemplary embodiments and should be defined

by not only the claims to be described below, but also those equivalent to the claims.
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CLAIMS

1. A ceramic heater comprising:

a heater body having a mesh type high-frequency electrode and an electrode
rod connecting member being in contact with a lower surface of the high-frequency
electrode; and

a heater support mounted on a lower portion of the heater body and
configured to support the heater body,

wherein the electrode rod connecting member is in area contact with one

surface of the high-frequency electrode.

2. The ceramic heater of claim 1, wherein the high-frequency electrode
includes a plurality of wire type metals arranged in a first direction and a plurality of

wire type metals arranged in a second direction perpendicular to the first direction.

3. The ceramic heater of claim 1, wherein the high-frequency electrode has a
horizontal cross-sectional portion to be in area contact with the electrode rod connecting

member.

4. The ceramic heater of claim 3, wherein the horizontal cross-sectional

portion is formed by processing one surface of the high-frequency electrode.

5. The ceramic heater of claim 4, wherein a thickness of a portion removed by
processing one surface of the high-frequency electrode is 1/5 to 1/2 of an overall

thickness of the high-frequency electrode.
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6. The ceramic heater of claim 4, wherein a method of processing one surface

of the high-frequency electrode includes a polishing method and a rolling method.

7. The ceramic heater of claim 3, wherein the horizontal cross-sectional
portion is equal to or larger than an area of a contact surface of the electrode rod

connecting member.

8. The ceramic heater of claim 3, wherein the horizontal cross-sectional
portion is formed at a position of the high-frequency electrode corresponding to a

position of the electrode rod connecting member.

9. The ceramic heater of claim 3, wherein the electrode rod connecting
member is attached to the horizontal cross-sectional portion of the high-frequency

electrode through a brazing process.

10. The ceramic heater of claim 1, wherein a contact area between the high-

frequency electrode and the electrode rod connecting member is equal to or larger than a

predetermined critical value.
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