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(57) ABSTRACT 
A heater plate and a support structure are provided in a 
chamber. First terminals are arranged on the reverse side of 
the heater plate. The support structure is provided With 
second terminals in positions opposite to the ?rst terminals, 
individually. The ?rst and second terminals are coupled 
mechanically and electrically to one another by means of 
springy joint members of an electrically-conductive mate 
rial. The joint members are removably attached to the ?rst 
and second terminals. The heater plate can be separated from 
the support structure by disengaging the joint members from 
the ?rst or second terminals. 
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HEATING APPARATUS 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application is based upon and claims the 
bene?t of priority from the prior Japanese Patent Application 
No. 2000-140272, ?led May 12, 2000, the entire contents of 
Which are incorporated herein by reference. 

BACKGROUND OF THE INVENTION 

[0002] The present invention relates to a heating apparatus 
used to heat a Workpiece such as a Wafer in a semiconductor 
manufacturing process, for example. 

[0003] In a semiconductor manufacturing process, heating 
apparatuses for heating Wafers, semiconductor materials, are 
used to subject the Wafers to CVD (chemical vapor depo 
sition), PVD (physical vapor deposition), or etching. Some 
of these knoWn heating apparatuses not only heat the Wafers 
but also function as electrostatic chucks. 

[0004] For eXample, a heating apparatus for semiconduc 
tor manufacturing process described in Jpn. Pat. Appln. 
KOKOKU Publication No. 6-28258 or Jpn. Pat. No. 
2525974 comprises a heater plate that has a resistance 
heating element embedded therein and is located in a 
chamber that is insulated from the outside air. The heater 
plate is supported in a given position in the chamber by 
means of a holloW (tubular) support member. If necessary, 
the heater plate may be provided With a thermocouple for 
temperature control or an electrode for an electrostatic 
chuck. 

[0005] The resistance heating element embedded in the 
heater plate is connected to a lead Wire. The lead Wire is 
taken out from the back surface of the heater plate toWard 
the support member, and is connected to a poWer supply 
outside the chamber through the interior of the support 
member. Electric Wires for the thermocouple and the elec 
trode for electrostatic chuck are also taken out from the back 
surface of the heater plate and draWn out of the chamber 
through the support member. Thus, according to this con 
ventional arrangement, the holloW tubular support member 
is bonded directly to the back surface of the heater plate, and 
a joint betWeen the tWo members is sealed to keep the 
interior of the chamber airtight. Accordingly, a part of the 
back surface of the heater plate is alloWed to touch the 
atmosphere through the internal space of the support mem 
ber. 

[0006] In the case of the conventional heating apparatus 
described above, a part of the back surface of the heater plate 
touches the atmosphere through the internal space of the 
support member, so that some of heat from the heater plate 
is inevitably radiated to the atmosphere side through the 
internal space of the support member. Accordingly, the 
temperature of that part of the heater plate Which touches the 
atmosphere locally loWers, so that the heater plate is subject 
to unevenness in temperature. Since the heater plate that is 
used to heat Wafers in the semiconductor manufacturing 
process requires uniform temperature distribution, in par 
ticular, unevenness in temperature is a serious problem. If 
the heater plate is subject to unevenness in temperature, 
moreover, it is affected by a greater thermal stress than in the 
case Where the temperature distribution is uniform, so that it 
may be deformed or broken. 
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[0007] One end of the support member is connected to the 
heater plate, While the other end is ?xed to the Wall of the 
chamber. Therefore, the one end of the support member that 
receives the heat from the heater plate is kept at a high 
temperature, and the other end at loW temperature. If this 
temperature gradient is sharp, a great thermal stress is 
generated in the support member and the like, so that the 
support member itself or its mounting portion on the cham 
ber Wall may possibly break. Further, a current must be 
supplied to compensate for the quantity of heat that escapes 
through the back surface of the heater plate, and the poWer 
consumption increases correspondingly. 

[0008] Conventionally, the heater plate and the support 
member are integral With each other. If the heater speci? 
cations change as the semiconductor manufacturing process 
is changed, for eXample, therefore, the Whole heating appa 
ratus including the support member as Well as the heater 
plate must be replaced. If the heater plate requires replace 
ment on account of disconnection or corrosion, moreover, 
not only the heater plate but also the Whole heating apparatus 
must be replaced, Which is uneconomical and time consum 
mg. 

BRIEF SUMMARY OF THE INVENTION 

[0009] Accordingly, the object of the present invention is 
to provide a heating apparatus designed so that a heater plate 
is less liable to unevenness in temperature, the temperature 
gradient of a support structure is lessened, and the heater 
plate can be easily replaced With a neW one. 

[0010] In order to achieve the above object, a heating 
apparatus according to the present invention comprises a 
heater plate having a surface for supporting a to-be-heated 
object and including a resistance heating element, ?rst 
terminals protruding on the reverse side of the heater plate 
and connected electrically to the resistance heating element, 
a support structure for supporting the heater plate in a given 
position in a chamber, second terminals attached to the 
support structure, individually corresponding in position to 
the ?rst terminals, and connected to an electric poWer supply 
for supplying electric poWer to the resistance heating ele 
ment, and a joint member of an electrically-conductive 
material ?tted on the ?rst and second terminals, thereby 
connecting the ?rst and second terminals electrically and 
mechanically to one another, and removably attached to at 
least one of the terminals. 

[0011] Thus, according to the present invention, the heater 
plate and the support structure are separate components, and 
the terminals provided individually on these components are 
removably coupled to one another by means of the springy 
electrically-conductive joint member. By doing this, the 
heater plate and the support structure can be separated from 
each other. According to this invention, only the heater plate 
can be replaced With ease. Therefore, the maintenance costs 
and other costs of the heating apparatus can be reduced. 
Since the heater plate is supported indirectly on the support 
structure by means of the joint member, moreover, heat from 
the heater plate can be prevented from escaping through the 
support structure. 

[0012] Accordingly, unevenness in the temperature of the 
heater plate is lessened, and the eXtra poWer consumed due 
to escaping heat can be reduced. Further, the quantity of heat 
the support structure receives from the heater plate is also 
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reduced. Thus, the temperature gradient betWeen that por 
tion of the support structure Which is situated near the heater 
plate and that portion Which is ?xed to the chamber can be 
eased, so that breakage of the support structure that is 
attributable to generation of thermal stress can be avoided. 

[0013] Preferably, the support structure includes a top 
plate formed of an electrically-insulating, heat-resistant 
material (e.g., ceramic material) and having a diameter 
smaller than that of the heater plate and a stem provided on 
the reverse side of the top plate. The second terminals 
protrude from an end face of the top plate toWard the heater 
plate. A thermal insulating space is de?ned betWeen the end 
face of the top plate and the heater plate. According to this 
invention, materials can be used according to the respective 
functions of the heater plate and the support structure. In this 
case, the quantity of heat transmitted from the heater plate 
to the support structure side can be reduced further. 

[0014] Preferably, in the present invention, the joint mem 
ber is formed of a springy material and is removably ?tted 
on the ?rst or second terminals by utiliZing its springiness. 
According to this invention, the joint member can be easily 
attached to and detached from the terminals utiliZing its 
springiness. 

[0015] In the present invention, the joint member may be 
a cylindrical spring having a slit, for example. The inside 
diameter of the cylindrical spring is smaller than the outside 
diameter of the ?rst or second terminals so that the ?rst or 
second terminals can be inserted into the cylindrical spring. 
According to this invention, the joint member is formed of 
the cylindrical spring that can be easily attached to and 
detached from the terminals. 

[0016] In the present invention, the joint member may be 
a coil spring. The inside diameter of the cylindrical spring is 
smaller than the outside diameter of the ?rst or second 
terminals so that the ?rst or second terminals can be inserted 
into the cylindrical spring. According to this invention, the 
joint member is formed of the coil spring that can be easily 
attached to and detached from the terminals. 

[0017] Additional objects and advantages of the invention 
Will be set forth in the description Which folloWs, and in part 
Will be obvious from the description, or may be learned by 
practice of the invention. The objects and advantages of the 
invention may be realiZed and obtained by means of the 
instrumentalities and combinations particularly pointed out 
hereinafter. 

BRIEF DESCRIPTION OF THE SEVERAL 
VIEWS OF THE DRAWING 

[0018] The accompanying draWings, Which are incorpo 
rated in and constitute a part of the speci?cation, illustrate 
presently preferred embodiments of the invention, and 
together With the general description given above and the 
detailed description of the preferred embodiments given 
beloW, serve to explain the principles of the invention. 

[0019] FIG. 1 is a vertical sectional vieW shoWing a 
heating apparatus according to a ?rst embodiment of the 
present invention; 

[0020] FIG. 2 is an enlarged sectional vieW shoWing a part 
of the heating apparatus shoWn in FIG. 1; 
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[0021] FIG. 3 is a partial perspective vieW shoWing a joint 
member and terminals used in the heating apparatus shoWn 
in FIG. 1; 

[0022] FIG. 4 is a partial exploded perspective vieW 
shoWing the joint member and the terminals shoWn in FIG. 

a 

[0023] FIG. 5 is a plan vieW of a support structure of the 
heating apparatus shoWn in FIG. 1; 

[0024] FIG. 6 is a partial perspective vieW shoWing a joint 
member and terminals according to a second embodiment of 
the invention; 

[0025] FIG. 7 is a partial exploded perspective vieW 
shoWing the joint member and the terminals shoWn in FIG. 
6; 

[0026] FIG. 8 is a partial sectional vieW shoWing a joint 
member and terminals according to a third embodiment of 
the invention; and 

[0027] FIG. 9 is a partial sectional vieW shoWing a joint 
member and terminals according to a fourth embodiment of 
the invention. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0028] A ?rst embodiment of the present invention Will 
noW be described With reference to the accompanying 
draWings of FIGS. 1 to 5. A heating apparatus 10 shoWn in 
FIG. 1 comprises a process chamber 11. A heating unit 12 
is provided in the chamber 11. The heating unit 12 includes 
a heater plate 20 having a surface 20a that supports an object 
to be heated and a support structure 21 for supporting the 
heater plate 20 in a given position in the chamber 11. The 
heater plate 20 is formed in the shape of, for example, a disc, 
corresponding to the shape of a Wafer W as an example of 
the to-be-heated object. 

[0029] In a semiconductor manufacturing process, for 
example, the heater plate 20 doubles as an electrostatic 
chuck for holding the Wafer W in the given position and 
means for heating the Wafer W. More speci?cally, the heater 
plate 20 includes a heater body 22, a resistance heating 
element 23, and an electrode 24 for an electrostatic chuck. 
The heater body 22 is formed of a ceramic sintered member 
of, for example, aluminum nitride, magnesia, or alumina, or 
any other heat-resistant material. 

[0030] The resistance heating element 23 is embedded in 
the heater body 22. The electrode 24 for an electrostatic 
chuck is also embedded in the heater body 22. Apositive or 
negative electrostatic potential from a DC poWer supply 27 
is applied to the electrode 24. This electrostatic potential 
generates electrostatic force on the surface 20a of the heater 
plate 20, and charged polariZation is caused in minute 
irregularities of the surface 20a. Thus, a sucking force based 
on the Johnsen-Rahbek effect, along With sucking force 
based on Coulomb force, is generated on the surface 20a of 
the heater plate 20. The heater plate 20, Which serves also as 
the electrostatic chuck, can adsorb the Wafer W due to the 
combined results of the Johnsen-Rahbek effect and the 
Coulomb force. 

[0031] The resistance heating element 23 and the electrode 
24 for the electrostatic chuck are formed of a heat-resistant 



US 2001/0042744 A1 

metal such as tungsten or molybdenum. A pair of current 
supply terminals 25 (only one of Which is shown) for use as 
?rst terminals according to the present invention are con 
nected to the heating element 23. These current supply 
terminals 25 are columnar metallic components. One end 
portion 25a of each terminal 25 is embedded in the central 
portion of the heater body 22 With respect to its thickness 
direction, While the other end portion 25b projects doWn 
Ward from the back surface of the heater body 22. These 
current supply terminals 25 are inserted individually in 
mounting holes 26 that are previously formed in the heater 
body 22, and are ?xed to the body 22 by braZing or any other 
suitable ?xing means. 

[0032] An electrode terminal 30 for use as a ?rst terminal 
according to the present invention is connected to the 
electrode 24 for an electrostatic chuck. The terminal 30 is 
also a columnar metallic component. One end portion 30a of 
the terminal 30 is embedded in the central portion of the 
heater body 22 With respect to its thickness direction, While 
the other end portion 30b projects doWnWard from the back 
surface of the heater body 22. The electrode terminal 30 is 
inserted in a mounting hole 31 that is previously formed in 
the heater body 22, and is ?xed to the body 22 by braZing 
or any other suitable ?xing means. The terminal 30 is 
electrically insulated from the resistance heating element 23 
and serves also as a radio-frequency ground. 

[0033] A thermocouple hole 35 is formed in the heater 
plate 20. It opens on the reverse side of the heater plate 20. 
The upper end of the hole 35 is situated near the resistance 
heating element 23. A sensing portion 37 of a thermocouple 
36 is inserted in the hole 35 on the reverse side of the heater 
plate 20. The heating temperature of the heater plate 20 can 
be measured by means of the thermocouple 36. 

[0034] The support structure 21 consists mainly of a top 
plate 40, having the shape of, for example, a disc, and a 
holloW cylindrical stem 41 ?xed to the reverse (loWer 
surface) side of the top plate 40. One end 41a of the stem 41 
is attached to the top plate 40. Amember 41b that constitutes 
the loWer part of the stem 41 is formed of a metal, for 
example, and is ?xed airtight to a Wall (e.g., bottom Wall 
11a) of the metallic chamber 11 that is also formed of a 
metal. Although the stem 41 and the member 41b shoWn in 
FIG. 1 are formed independently of each other, they may 
alternatively be integral With each other. 
[0035] The diameter of the top plate 40 is greater than that 
of the stem 41. The quantity of heat transmitted from the 
heater plate 20 to the support structure 21 is minimiZed by 
making the diameter of the stem 41 smaller than that of the 
heater plate 20. By doing this, the gradient of temperature 
distribution from the one end 41a of the support structure 21 
to the other end member 41b can be lessened. 

[0036] The top plate 40 and the stem 41 are formed 
independently of each other from a heat-resistant material, 
e.g., a ceramic material similar to that of the heater body 22. 
The support structure 21 is constructed by ?xing the top 
plate 40 and the stem 41 to each other. A joint 42 betWeen 
the top plate 40 and the stem 41 is hermetically sealed by 
braZing. The top plate 40 and the stem 41 may be formed of 
a ceramic and a metal, respectively. Alternatively, the top 
plate 40 and the stem 41 may be formed integrally With each 
other from a heat-resistant material such as a ceramic. 

[0037] Second terminals 45 and 46 according to the 
present invention are provided on an end face (e.g., upper 
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surface) of the top plate 40. The terminals 45 are located in 
positions corresponding individually to the current supply 
terminals 25 of the heater plate 20. As shoWn in the enlarged 
vieW of FIG. 2, each of the terminals 45 is in the form of a 
column that has a collar portion 50. That portion of each 
terminal 45 Which is situated above the collar portion 50 
projects from the upper surface of the top plate 40. The other 
terminal 46 is located in a position corresponding to the 
electrode terminal 30. The terminal 46 is also in the form of 
a column that has a collar portion 52. That portion of the 
terminal 46 Which is situated above the collar portion 52 
projects from the upper surface of the top plate 40. The 
respective outside diameters of upper end portions 51 and 53 
of the terminals 45 and 46 are substantially the same as that 
those of the terminals 25 and 30 of the heater plate 20. 

[0038] As shoWn in FIG. 1, a current supply lead Wire 60 
is connected to each terminal 45. Each lead Wire 60 is guided 
to the outside of the chamber 11 through the interior of the 
holloW stem 41, and connected to an electric poWer supply 
61. A ground Wire 62 is connected to the terminal 46. The 
ground Wire 62 is also guided to the outside of the chamber 
11 through the interior of the stem 41. The thermocouple 36 
is also guided to the outside of the chamber 11 through the 
interior of the stem 41. 

[0039] The sensing portion 37 of the thermocouple 36 and 
the terminals 45 and 46 are ?xed airtight to the top plate 40 
by braZing or other bonding means. By this airtight bonding, 
the interior of the chamber 11 is isolated from the internal 
space of the stem 41 or an atmosphere-side space. The 
sensing portion 37 of the thermocouple 36 is inserted in the 
thermocouple hole 35 in the back surface of the heater plate 
20. 

[0040] As shoWn in FIG. 5, the three or more terminals 45 
and 46 are arranged at pitches in the circumferential direc 
tion of the top plate 40, so that the heater plate 20 can be 
supported horiZontally on the plate 40. The heater plate 20 
is supported substantially parallel to the top plate 40 in a 
manner such that the former is situated above the latter at a 
distance G (shoWn in FIG. 2) therefrom. A thermal insulat 
ing space S corresponding to the distance G is de?ned 
betWeen the plates 20 and 40. 

[0041] The ?rst terminals 25 and 30 and the second 
terminals 45 and 46 are coupled electrically and mechani 
cally to one another by means of joint members 70 and 71. 
As shoWn in FIGS. 3 and 4, each of the joint members 70 
and 71 is a holloW cylindrical spring that is formed by 
shaping a springy metal plate. Aslit 72 is formed in the axial 
direction of each joint member 70 or 71. The inside diameter 
of each joint member 70 or 71, that is, inside diameter in a 
free-state that is not affected by any force, is smaller than the 
outside diameter of its mating terminals 25 and 45 (or 
terminals 30 and 46). 

[0042] When the one joint member 70 is ?tted on the ?rst 
and second terminals 25 and 45, it deforms in a direction 
such that its slit 72 spreads. Under a resiliency force based 
on the deformation, the ?rst and second terminals 25 and 45 
are coupled to each other by means of the joint member 70, 
and electrical conduction is alloWed betWeen the terminals 
25 and 45. When the other joint member 71 is ?tted on the 
?rst and second terminals 30 and 46, it deforms in a direction 
such that its slit 72 spreads. Under a resiliency force based 
on the deformation, the ?rst and second terminals 30 and 46 
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are coupled to each other by means of the joint member 71, 
and electrical conduction is allowed between the terminals 
30 and 46. A tapered chamfer portion 73 is formed on the 
distal end portion of each of the terminals 25, 30, 45 and 46 
so that the terminal can be easily inserted into the joint 
member 70 or 71. 

[0043] As described above, the heater plate 20 can be held 
in the given position in the chamber 11 in a manner such that 
it is ?xed to the support structure 21 by means of the joint 
members 70 and 71. If the heater plate 20 is expected to be 
disengaged from the support structure 21, the ?rst terminals 
25 and 30 or the second terminals 45 and 46 are draWn out 
of the joint members 70 and 71, respectively. By doing this, 
the heater plate 20 can be separated from the support 
structure 21. 

[0044] Possibly, the chamber 11 may be ?lled up With a 
corrosive gas such as ?uorine gas. In order to prevent the 
exposed portions of the terminals 25, 30, 45 and 46 and the 
joint members 70 and 71 from corroding, in this case, they 
should be subjected to corrosion-resistant surface treatment 
such as nickel plating. 

[0045] If it is hard to maintain the parallelism betWeen the 
heater plate 20 and the top plate 40 With use of the terminals 
45 and 46 and the joint members 70 and 71 only, a projection 
75 may be provided as indicated by the dotted line in FIG. 
1. The projection 75 projects from the outer peripheral 
surface of the top plate 40 toWard the heater plate 20. The 
parallelism betWeen the heater plate 20 and the top plate 40 
can be maintained by bringing the back surface of the plate 
20 into contact With the projection 75. The projection 75, 
Which is expected only to be able to support the heater plate 
20 in a given posture, may be in any suitable shape, e.g., in 
the shape of a circular or square Wall. Alternatively, a 
plurality of projections 75 may be arranged at pitches in the 
circumferential direction of the heater plate 20. 

[0046] The folloWing is a description of the operation of 
the heating apparatus 10 according to the ?rst embodiment. 

[0047] The resistance heating element 23 generates heat as 
it is supplied With current from the electric poWer supply 61. 
The current is supplied to the heating element 23 through the 
second terminals 45, joint member 70, ?rst terminals 25, etc. 
The temperature of the heater plate 20 is detected by means 
of the sensing portion 37 of the thermocouple 36, and is fed 
back to a current control circuit of the electric poWer supply 
61. The electrode 24 for an electrostatic chuck is supplied 
With a positive or negative electrostatic voltage from the DC 
poWer supply 27 through the second terminal 46, joint 
member 71, and ?rst terminal 30. 

[0048] It is possible that the heater plate 20 may deterio 
rate and break, thus requiring replacement. In this case, the 
joint members 70 and 71 are disengaged from the terminals 
25 and 30 (or terminals 45 and 46), and the sensing portion 
37 of the thermocouple 36 are removed from the hole 35, 
Whereupon the heater plate 20 can be separated from the 
support structure 21. Then, a neW heater plate 20 is coupled 
to the structure 21 by means of the joint members 70 and 71. 
Further, the sensing portion 37 of the electrode terminal 36 
is inserted into the hole 35. Changes of the speci?cations and 
processing temperature of the to-be-heated object (e.g., 
Wafer W) can be coped With by replacing the heater plate 20 
only. 
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[0049] FIGS. 6 and 7 shoW a joint member 70A according 
to a second embodiment of the present invention. The joint 
member 70A is formed of a closely-Wound coil spring. The 
inside coil diameter of the joint member 70A in a free state 
(not subjected to force) is smaller than the outside diameter 
of mating terminals 25 and 45 (or terminals 30 and 46). By 
?tting the joint member 70A on the terminals 25 and 45 (or 
terminals 30 and 46), the terminals can be coupled to each 
other by means of the joint member 70A, and electrical 
conduction is alloWed betWeen them. 

[0050] FIG. 8 shoWs a joint member 70B according to a 
third embodiment of the invention. The joint member 70B is 
formed of a holloW cylindrical metallic component that has 
an internal thread portion 80 and a collar portion 81 on its 
inner peripheral surface. A terminal 25 (or terminal 30) that 
mates With the joint member 70B is formed having a ?ange 
portion 82, Which has an outside diameter greater than the 
inside diameter of the collar portion 81. An external thread 
portion 83 is formed on the other terminal 45 (or terminal 
46). If the internal thread portion 80 of the joint member 70B 
is screWed on the external thread portion 83 and tightened, 
the terminals 25 and 45 (or terminals 30 and 46) can be 
removably coupled to each other, and electrical conduction 
is alloWed betWeen them. The terminals 25 and 45 (or 
terminals 30 and 46) can be separated from each other by 
reversely rotating the joint member 70B and disengaging it 
from the internal thread portion 83. 

[0051] FIG. 9 shoWs a joint member 70C according to a 
fourth embodiment of the invention. The joint member 70C 
is formed of a cylindrical metallic spring. Acaulked portion 
90 that is formed on one end of the joint member 70C is 
?xed to a terminal 25 (or terminal 30). Axial slits 91 are 
formed on the other end of the joint member 70C. If a 
terminal 45 (or terminal 46) is inserted into an opening 
portion 92 of the joint member 70C, the terminals 25 and 45 
(or terminals 30 and 46) can be removably coupled to each 
other, and electrical conduction is alloWed betWeen them. 
The terminals 25 and 45 (or terminals 30 and 46) can be 
separated from each other by draWing out the terminal 45 (or 
terminal 46) from the joint member 70C. In contrast With the 
case of the embodiment shoWn in FIG. 8, moreover, the 
joint member 70C may be ?xed to the second terminal 45 (or 
terminal 46) so that the ?rst terminal 25 (or terminal 30) can 
be inserted into the member 70C. Common reference numer 
als are used to designate common portions in the above 
description of the ?rst embodiment (shoWn in FIGS. 1 to 5) 
to fourth embodiment, and a description of those portions is 
not repeated. 

[0052] It is to be understood, in carrying out the present 
invention, that the components that constitute the invention, 
including the joint members, chamber, heater plate, support 
structure, ?rst and second terminals, etc., may be variously 
changed or modi?ed Without departing from the scope or 
spirit of the invention. 

[0053] Additional advantages and modi?cations Will 
readily occur to those skilled in the art. Therefore, the 
invention in its broader aspects is not limited to the speci?c 
details and representative embodiments shoWn and 
described herein. Accordingly, various modi?cations may be 
made Without departing from the spirit or scope of the 
general inventive concept as de?ned by the appended claims 
and their equivalents. 
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What is claimed is: 
1. A heating apparatus comprising: 

a heater plate having a surface for supporting a to-be 
heated object and including a resistance heating ele 
ment; 

?rst terminals protruding on a reverse side of the heater 
plate and connected electrically to the resistance heat 
ing element; 

a support structure for supporting the heater plate in a 
given position in a chamber; 

second terminals attached to the support structure, indi 
vidually corresponding in position to the ?rst terminals, 
and connected to an electric poWer supply for supply 
ing electric poWer to the resistance heating element; 
and 

a joint member of an electrically-conductive material 
?tted on the ?rst and second terminals, thereby con 
necting the ?rst and second terminals electrically and 
mechanically to one another, and removably attached to 
at least one of the terminals. 

2. A heating apparatus according to claim 1, Wherein said 
support structure includes a top plate formed of an electri 
cally-insulating, heat-resistant material and having a diam 
eter smaller than that of the heater plate and a stem provided 
on the reverse side of the top plate, said second terminals 
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protrude from an end face of the top plate toWard the heater 
plate, and a space is de?ned betWeen the heater plate and the 
top plate. 

3. A heating apparatus according to claim 1, Wherein said 
joint member is formed of a springy material and is remov 
ably ?tted on the ?rst or second terminals by utiliZing the 
springiness thereof. 

4. A heating apparatus according to claim 2, Wherein said 
joint member is formed of a springy material and is remov 
ably ?tted on the ?rst or second terminals by utiliZing the 
springiness thereof. 

5. A heating apparatus according to claim 3, Wherein said 
joint member is a holloW cylindrical spring having a slit, the 
inside diameter of the cylindrical spring being smaller than 
the outside diameter of the ?rst or second terminals so that 
the ?rst or second terminals can be inserted into the cylin 
drical spring. 

6. A heating apparatus according to claim 3, Wherein said 
joint member is a coil spring, the inside diameter of the coil 
spring being smaller than the outside diameter of the ?rst or 
second terminals so that the ?rst or second terminals can be 
inserted into the coil spring. 

7. A heating apparatus according to claim 2, Wherein said 
top plate has at least three terminals including the second 
terminals, arranged at distance in a circumferential direction 
of the top plate, the terminals supporting the heater plate on 
the top plate. 


