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HEATER AND HEATING BASE 

TECHNICAL FIELD  

[0001] The present disclosure generally relates to the semiconductor process apparatus 

technology field and, more particularly, to a heater and a heating base. 

BACKGROUND 

[0002] During a semiconductor processing process, a semiconductor is usually heated by a 

heater to cause a temperature of the semiconductor to reach a predetermined temperature to 

improve processing performance. The current heater usually includes a heating plate and a base 

configured to support the heating plate. The heating plate will generate heat when being charged. 

To reduce the heat of the heating plate from being transferred to the base, a plate is arranged at 

an edge of the base and configured to support the heating plate. A certain gap is formed between 

the heating plate and the base. The plate is usually connected to the heating plate in a welding 

manner. However, during an operation process of the heater, since the temperature of the heating 

plate is relatively high, a part of the heat is transferred to the plate, which causes the plate to 

expand and deform when being heated. The connection between the expanded and deformed 

plate and the heating plate is easy to fail. Thus, an overall structural performance of the heater is 

poor.  

SUMMARY 

[0003] The present disclosure provides a heater and a heating body to solve the problem that the 

expanded and deformed plate can be easy to have a connection failure with the heating disc, 

which causes the overall structural strength of the heater to be poor.  
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[0004] To solve the above problem, the present disclosure adopts the following technical 

solutions.  

[0005]  According to a first aspect, embodiments of the present disclosure provide a heater for a 

semiconductor process apparatus including a heating body and a base configured to support the 

heating body. The base includes a base body and a plate connected with each other. The base 

body and the heating body are arranged opposite to each other and at an interval. The plate is 

arranged between the base body and the heating body and fixedly connected to the heating body. 

An elastic bending structure is arranged on at least one of the plate, the base body, or a 

connection place between the plate and the base body. The elastic bending structure is 

configured to cause the plate and the heating body to remain connected by generating an elastic 

deformation when the plate and/or the base body expand to deform.   

[0006] According to a second aspect, embodiments of the present disclosure provide a heating 

base, including an insulation disc, a bellows, and the heater according to the above embodiments. 

The first center hole is arranged in the base, and the insulation disc is arranged at the bottom of 

the base and is sealedly connected to the base to seal the first center hole. The second center hole 

corresponding to the first center hole is arranged in the insulation disc. The bellows is sealedly 

connected to a side of the insulation disc away from the heater to seal the second center. 

[0007] The technical solutions adopted in the present disclosure can achieve the following 

beneficial effects. 

[0008] Embodiments of the present disclosure provide a heater. The heater includes a heating 

body and a base. The base includes a base body and a plate connected to each other. The plate is 

arranged between the base body and the heating body and is fixedly connected to the heating 

body. The elastic bending structure is arranged on at least one of the plate, the base body, and the 
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connection place between the plate and the base body. The elastic bending structure is 

configured to cause the plate and the heating body to remain connected by generating the elastic 

deformation when the plate and/or the base body is expanded and deformed. In the working 

process of the heater, even the heat is transferred to the plate to cause the plate to have a certain 

degree of expansion and deformation, the elastic bending structure can adaptively generate a 

certain elastic deformation to absorb the expansion force generated by the plate and/or the base 

body. Thus, the connection failure between the base and the heating body can be prevented, and 

the heater can be ensured to have a relatively high overall structural strength.  

BRIEF DESCRIPTION OF THE DRAWINGS 

[0009] The accompanying drawings described here are used to further understand the present 

disclosure and form a part of the present disclosure. Illustrative embodiments of the present 

disclosure and description of the embodiments are used to explain the present disclosure and are 

not used to limit the present disclosure. In the accompanying drawings:  

[0010] FIG. 1 illustrates a schematic structural diagram of a heater according to some 

embodiments of the present disclosure. 

[0011] FIG. 2 illustrates a schematic structural diagram of another heater according to some 

embodiments of the present disclosure.  

[0012] FIG. 3 illustrates a schematic structural diagram of a heating base according to some 

embodiments of the present disclosure.  

[0013] Reference numerals: 

100 – Heating body  110 – First through-hole 

211 – Center member  212 – Edge member  213 – Second through-hole 

214 – Mounting groove 215 – Cooling channel 220 – Plate 
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300 – Elastic bending structure 

410 – Elastic tube member 420 – Flange 

510 – Insulation disc  520 – Bellows  530 – Sealing ring 

540 – Insulation washer 550 – Screw  560 – First center hole 

570 – Second center hole 

DETAILED DESCRIPTION OF THE EMBODIMENTS 

[0014] To make the purpose, technical solution, and advantages of the present disclosure clearer, 

the technical solution of the present disclosure will be described clearly and completely below in 

connection with specific embodiments of the present disclosure and accompanying drawings. 

Apparently, the described embodiments are only some embodiments of the present disclosure, 

but not all embodiments. Based on embodiments of the present disclosure, all other embodiments 

obtained by those of ordinary skill in the art without creative efforts are within the protection 

scope of the present disclosure. 

[0015] The technical solutions disclosed by various embodiments of the present disclosure are 

described in detail below in connection with the accompanying drawings. 

[0016] As shown in FIG. 1 and FIG. 2, embodiments of the present disclosure provide a heater, 

which is applied to a semiconductor process apparatus. The heater can be configured to carry and 

heat a to-be-processed workpiece in a semiconductor process. Thus, a temperature of the to-be-

processed workpiece reaches a temperature required by the process to ensure that the processing 

process can be performed efficiently and reliably. The heater includes a heating body 100 and a 

base configured to support the heating body 100. The base includes a base body and a plate 220 

connected to each other. 
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[0017] The heating body 100 can be made of a material with good thermal conductivity such as 

metal. The heating body 100 can be connected to a power source through a conductive wire. 

Thus, the heating body 100 can generate heat in a charged state to provide a heating function. In 

some embodiments, the heating body 100 can be, for example, a plate body. The shape of the 

plate body can be square or circular. The thickness of the heating body 100 can be determined 

according to actual conditions. 

[0018] The base body can be arranged oppositely to the heating body 100 at an interval. With the 

interval, the heat of the heating body 100 can be reduced from being transferred to the base body 

to ensure that the temperature of the heating body 100 is more consistent at different positions. 

Thus, the temperature of the to-be-processed workpiece can be uniform at different positions. 

[0019] By arranging the plate 220 between the base body and the heating body 100 and fixedly 

connecting the plate 220 to the heating body 100, the heating body 100 can be supported. At the 

same time, since the thickness of the plate 220 is relatively small, e.g., the plate 220 can have a 

thin-walled structure, a heat transfer cross-sectional area of the plate 220 can be reduced to lower 

the heat transfer efficiency between the heating body 100 and the plate 220. Thus, the heat of the 

heating body 100 transferred to the whole base through the plate 220 can be further reduced to 

ensure that the temperature of the heating body 100 is substantially the same at any position.   

[0020] In some embodiments, to ensure that the base can provide reliable support for the heating 

body 100, both the base body and the plate 220 can be made of materials with relatively high 

structural strength such as metal. The shape and size of the base body can be correspondingly the 

same as the shape and size of the heating body 100. Optionally, the plate 220 can be connected to 

an outer edge of the base body. When the heating body 100 and the plate 220 are both made of 
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metal materials, the plate 220 and the heating body 100 can be fixedly connected to each other 

by welding. 

[0021] In some optional embodiments, the plate 220 can have a ring structure, and the thickness 

(i.e., a radial thickness) of the plate 220 can be between 2 mm - 4 mm. Preferably, the shape of 

the plate 220 can be the same as the shapes of the outer edges of the heating body 100 and the 

base body to increase the area of the region enclosed by the plate 220 as much as possible, 

improve an accommodation space for internal devices of the heater, and cause an outer structure 

of the whole heater to be more regular. For example, if the shapes of the outer edges of the 

heating body 100 and the base body are rectangular, then the plate 220 can also have a 

rectangular ring structure. If the shapes of the outer edges of the heating body 100 and the base 

body are a circular ring structure, the shape of the plate 220 can have circular ring structure. By 

causing the shape of the plate 220 to be the same as the shapes of the outer edges of the heating 

body 100 and the base body, the connection between the heating body 100 and the base body can 

be more reliable. 

[0022] At least one of the plate 220, the base body, and the connection between the plate 220 

and the base body can be provided with an elastic bending structure 300. The elastic bending 

structure 300 can be configured to generate an elastic deformation to maintain the connection 

between the plate 220 and the heating body 100 when the plate 220 and/or the base body expand 

and deform. In the operation process of the above heater, even if the heat generated by the 

heating body 100 is transferred to the plate 220 to cause the plate 220 to expand and deform to a 

certain degree, the elastic bending structure 300 can also adaptively generate a certain elastic 

deformation by itself to absorb the expansion force generated by the plate 220 and/or the base 
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body. Thus, the situation that the connection between the base and the heating body 100 fails can 

be prevented. The heater can be ensured to have a relatively high overall structural strength. 

[0023] In some optional embodiments, the elastic bending structure 300 can be configured to 

generate an elastic deformation in a first direction. The first direction can be parallel to a radial 

direction of the heating body 100, that is, direction A shown in FIG. 1. Direction A can generally 

be a main expansion and deformation direction of the plate 220 and/or the base body. When the 

plate 220 and/or the base body generate expansion and deformation, the elastic bending structure 

300 can generate an elastic deformation accordingly. Thus, the plate 220 can remain to be 

connected to the heating body 100. Preferably, the elastic bending structure 300 can be 

configured to generate the elastic deformation in both the first direction and a second direction. 

The second direction can be parallel to an axial direction of the heating body 100, that is, a 

direction perpendicular to direction A. Thus, no matter in which orientation the elastic bending 

structure 300 is combined with the base, the elastic bending structure 300 can provide the base 

with a certain elastic deformation capability. Thus, installation flexibility can be improved to 

adapt to more application scenarios. 

[0024] The elastic bending structure 300 can have various structures. For example, the elastic 

bending structure 300 can include at least one of at least one first bending member or at least one 

second bending member. The first bending member can protrude from a first reference surface 

toward a side in the interval between the base body and the heating body 100. The first reference 

surface can be a surface of at least one of the plate 220, the base body, or the connection between 

the plate 220 and the base body where the first bending member is located and opposite to the 

interval. For example, as shown in FIG. 1, the elastic bending structure 300 includes a first 

bending member, which is arranged at the base body. The base body includes, for example, a 
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center member 211 and an edge member 212. The edge member 212 can be arranged around the 

center member 211. The first bending member can be connected between the center member 211 

and the edge member 212. The edge member 212 can be fixedly connected to the plate 220. In 

addition, the first bending member can protrude from the surface (i.e., the first reference surface) 

of the base body where the first bending member is located and opposite to the interval toward 

the inner side of the interval. In some embodiments, the first bending member protrudes along 

the direction perpendicular to direction A in FIG. 1 toward the inner side of the interval. By 

causing the first bending member to protrude toward the inner side of the interval, the interval 

between the heating body 100 and the base body can be effectively used. The first bending 

member does not need to occupy space outside the heater. A component and structure outside the 

heater can be prevented from generating a negative effect on the normal operation of the first 

bending member.  

[0025] By causing the above first bending member to protrude toward the inner side of the 

interval along the direction perpendicular to direction A in FIG. 1, the direction of the elastic 

deformation of the first bending member is ensured to be perpendicular to the plate 220. Thus, 

the first bending member can absorb more lateral expansion force generated by the plate 220 

and/or the base body when being heated. In addition, since a main force causing the connection 

between the base and the heating body 100 to fail is the lateral expansion force, with the first 

bending member with a smaller quantity and fewer types, no connection failure between the base 

and the heating body 100 can be substantially ensured, and the processing difficulty of the heater 

can be reduced by causing the above first bending member to protrude toward the inner side of 

the interval along the direction perpendicular to direction A in FIG. 1. 



-9-

[0026] In some optional embodiments, as shown in FIG. 1, the above first bending member is an 

annular bending member arranged around an axis of the heating body 100 and connected 

between the center member 211 and the edge member 212. The outer edge of the first bending 

member can be connected to an inner edge of the edge member 212. An inner edge of the first 

bending member can be connected to an outer edge of the center member 211. The outer edge of 

the edge member 212 can be connected to a lower edge of the plate 220 having the annular 

structure. An upper edge of the plate 220 can be connected to the outer edge of the heating body 

100. Thus, in a process of the plate 220 and/or the base body being heated to deform, the first 

bending member of the above structure can provide a better elastic deformation capability. Thus, 

the connection failure between the plate 220 and the heating body 100 can be prevented to ensure 

that the connection between the heating body 100 and the base is more reliable.  

[0027] In some optional embodiments, a gap can be arranged between the above first bending 

member and the heating body 100 to prevent the heat of the heating body 100 from being easily 

transferred to the first bending member due to the contact between the first bending member and 

the heating body 100 to cause the temperature of the position of the heating body 100 

corresponding to the first bending member to be lower than the temperature of other positions of 

the heating body 100, which causes the heater to be not able to provide a consistent heating 

effect for different positions of the to-be-processed workpiece. 

[0028] The structure of the second bending member can be the same as the structure of the above 

first bending member, only with an opposite a protruding direction. In some embodiments, the 

second bending member can protrude from a second reference surface toward a side away from 

the interval between the base body and the heating body 100. The second reference surface can 

be at least one of the plate 220, the base body, and the connection between the plate 220 and the 
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base body where the second bending member is located and away from the interval. For 

example, as shown in FIG. 2, the elastic bending structure 300 includes a second bending 

member, which is connected between the center member 211 and the edge member 212 of the 

base body and protrudes from the surface (i.e., the second reference surface) of the base body 

where the second bending member is located away from the interval toward the side away from 

the interval. Optionally, the second bending member can be an annular bending member 

arranged around the axis of the heating body 100.  

[0029] By causing the above second bending member to protrude toward the side away from the 

interval along the direction perpendicular to direction A in FIG. 1 and ensuring that the elastic 

deformation direction of the second bending member is perpendicular to the plate 220, the 

second bending member can absorb more lateral expansion force generated by the plate 220 

and/or the base body when being heated. In addition, since the main force that causes the 

connection failure between the base and the heating body 100 is the lateral expansion force, by 

causing the second bending member to protrude along the direction perpendicular to direction A 

in FIG. 1 toward the side away from the interval, no connection failure between the base and the 

heating body 100 can be substantially ensured with a smaller quantity and fewer types of the 

second bending member, and the processing difficulty of the heater can be reduced.   

[0030] In addition, by arranging the elastic bending structure 300 at the base body, the plate 220 

can have an integral structure. Thus, the plate 220 can be ensured to have relatively high 

structural strength and supporting reliability. The connection difficulty between the base body 

and the plate 220 can also be reduced. By causing the elastic bending structure 300 to be located 

at the base body and causing a certain gap between the elastic bending structure 300 and the 

plate 220 in a direction perpendicular to the plate 220, the plate 220 can be prevented from 
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limiting the elastic bending structure 300 to generate deformation. By adopting the above 

technical solutions, the lateral expansion force generated by the base body itself can be absorbed 

to a certain degree with the help of the elastic bending structure 300. Thus, the negative impact 

on the connection relationship between the plate 220 and the base body 100 due to the expansion 

of the base body can be further reduced. Further, by causing one of the above first bending 

member and the second bending member to protrude along the direction perpendicular to 

direction A in FIG. 1, the elastic deformation direction of one of the first bending member and 

the second bending member can be caused to be perpendicular to the plate 220. Thus, the lateral 

expansion force generated by the plate 220 and the base body when being heated can be 

substantially and fully absorbed by the elastic bending structure 300 to ensure that the connection 

between the base and the heating body 100 is not easy to fail.  

[0031] It should be noted that no matter whether the elastic bending structure 300 is arranged at 

the plate 220, the base body, or at the connection between the plate 220 and the base body, the 

elastic bending structure 300 cannot directly contact the heating body 100. That is, one of the 

plate 220 and the base body can be used to isolate the heating body 100 and the elastic bending 

structure 300 to reduce the heat of the heating body 100 transferred to the elastic bending 

structure 300 as much as possible. Thus, an expansion amplitude generated by the elastic 

bending structure 300 when being heated can be caused to be smaller to absorb the expansion 

force generated by the plate 220 and/or the base body when being heated as much as possible. 

Thus, the connection between the base and the heating body 100 can be ensured to have higher 

reliability.   

[0032] The respective structures of the first bending member and the second bending member 

can have any bending structures that are capable of generating the elastic deformation. For 
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example, in some optional embodiments, an orthographic projection shape of the first bending 

member at an axial cross-section (i.e., the cross-section shown in FIG. 1 and FIG. 2) of the 

heating body 100 includes a U shape. An orthographic projection shape of the second bending 

member at the axial cross-section of the heating body 100 can include a U shape. Since the U-

shaped bending structure is a smooth transition structure, the elastic capability of the above first 

bending member and the second bending member can be stronger. The situation that the first 

bending member and the second bending member cannot restore the deformation and even can 

be broken can be more difficult to happen when being subjected to a larger expansion force. Of 

course, in practical applications, the above smooth transition structure is not limited to the U-

shape, and the present disclosure has no special limitation to this. 

[0033] It should be noted that the present disclosure is not limited to the first bending member 

and the second bending member in FIG. 1 and FIG. 2, any quantity of first bending members and 

any quantity of second bending members can be freely grouped and distributed on at least one of 

the plate 220, the base body, and the connection between the plate 220 and the base body 

according to specific needs. Moreover, the present disclosure has no special limitation on 

specific size parameters of the first bending member and the second bending member. In 

addition, the structures and sizes of different bending members can be the same or different. In 

addition, two neighboring bending members can be connected to each other or can be arranged at 

intervals from each other, which is not limited here. 

[0034] It should also be noted that the present disclosure is not limited to arranging one of the 

first bending member and the second bending member between the center member 211 and the 

edge member 212 of the base body. In practical applications, one of the first bending member 

and the second bending member can also be arranged at the plate 220. The protrusion directions 
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of the first bending member and the second bending member can be parallel to or have an angle 

with direction A in FIG. 1; and/or one of the first bending member and the second bending 

member can be arranged at the connection between the plate 220 and the base body, and the 

protrusion directions of the first bending member and the second bending member can be 

perpendicular to or have an angle with direction A in FIG. 1. By taking the first bending member 

being arranged at the connection between the plate 220 and the base body as an example, the 

outer edge of the first bending member can be connected to the lower edge of the plate 220 

having the annular structure. The inner edge of the first bending member can be connected to the 

outer edge of the base body. The upper edge of the plate 220 having the annular structure can be 

connected to the outer edge of the heating body 100.  

[0035] In addition, it should be noted that the elastic bending structure 300 is not limited to the 

first bending member and the second bending member shown in FIG. 1 and FIG. 2. The elastic 

bending structure 300 can be any elastic member that can generate the elastic deformation. By 

taking the elastic member as a specific structure of a spring as an example, the spring can 

generate a retractable deformation along an axial direction and can generate a lateral 

displacement along a radial direction. No matter with which orientation the spring is combined 

with the base, the spring can provide a certain degree of elastic deformation capability for the 

base to improve the installation flexibility to adapt to more application scenarios.  

[0036] In some optional embodiments, the elastic bending structure 300 can be formed by sheet 

metal technology; or, the elastic bending structure 300 can be formed by using a metal plate in 

advance, and then the elastic bending structure 300 can be fixedly connected to at least one of the 

plate 220, the base body, or the connection of the plate 220 and the base body in a welding 

manner. For example, when the elastic bending structure 300 is located at the connection 
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between the plate 220 and the base body, three individual parts of the plate 220, the base body, 

and the elastic bending structure 300 can be pre-formed. Two ends of the elastic bending 

structure 300 can be connected to the plate 220 and the base body in the welding manner to cause 

the three individual parts to form an integral structure. When the elastic bending structure 300 is 

located at the plate 220 or the base body, the plate 220 or the base body can form two individual 

parts. The two ends of the elastic bending structure 300 can be connected to the two individual 

parts of the plate 220 or the base body, respectively. Thus, the two individual parts of the plate 

220 or the base body can form an integral structure with the elastic bending structure 300.  

[0037] In some optional embodiments, the base body and the elastic bending structure 300 can 

be integrally formed. For example, the elastic bending structure 300 can be formed at a 

predetermined position of a base material of an integral structure in a sheet metal manner. The 

remaining part of the base material is the base body. Two parts of the base body that are located 

on an outer side and an inner side of the elastic bending structure 300 can be, i.e., the center 

member 211 and the edge member 212, respectively. The center member 211 can be connected 

to the edge member 212 through the elastic bending structure 300. The edge member 212 can be 

fixedly connected to the heating body 100 through the plate 220. Alternatively, the center 

member 211, the edge member 212, and the elastic bending structure 300 can be formed 

individually. Then, edge member 212, and the elastic bending structure 300 can be connected 

together in the welding manner. Thus, the elastic bending structure 300 can be fixed at the base 

body. More specifically, the size of the edge member 212 can be determined according to the 

actual needs, which is not limited here.  

[0038] Obviously, when the elastic bending structure 300 is located on the base body, the elastic 

bending structure 300 can also be an annular structural member, which can ensure that the elastic 
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bending structure 300 and the plate 220 have relatively high connection reliability with the whole 

base body. In addition, the elastic bending structure 300 can also be caused to adsorb the lateral 

expansion force at positions of the base body along the periphery of the elastic bending structure 

300. Thus, the connection between the base and the heating body 100 can be further ensured not 

to fail when the base body and/or the plate 220 is heated.    

[0039] As mentioned above, the base body can be connected to the heating body 100 through the 

plate 220. The base body and the heating body 100 can be arranged at an interval to reduce the 

heat of the heating body 100 transferred to the base body. When the elastic bending structure 300 

is arranged at the base body, to further reduce the heat of the heating body 100 transferred to the 

base, in some embodiments, a thickness value of the wall of the elastic bending structure 300 can 

be d, and 2 mm ≤ d ≤ 4 mm. Optionally, when the base body includes the edge member 212, a 

wall thickness of the edge member 212 can also meet the above requirements. Thus, the heat 

transfer efficiency between the plate 220 and the base body by reducing the cross-sections of the 

edge member 212 and the elastic bending structure 300. The heat of the heating body 100 can be 

further prevented from being transferred to the base too much. Thus, the temperature of the 

heating body can be ensured to be substantially the same at any position, and the heating body 

100 can provide a heating function to the to-be-processed workpiece uniformly.  

[0040] In addition, to ensure that the heater is not grounded during operation, an insulation disc 

510 can be arranged on a side of the base of the heater of embodiments of the present disclosure 

away from the heating body 100. The insulation disc 510 can be made of an insulation material, 

e.g., ceramics. The insulation disc 510 can be configured to ensure that the heater is at a floating 

potential. The insulation disc 510 and the base can be fixed to each other by screws. To isolate 
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the inner space of the heater, a sealing ring 530 can usually be arranged between the base and the 

insulation disc 510. 

[0041] Specifically, an installation groove 214 can be arranged on a side of the base away from 

the heating body 100, that is a surface of the base body away from the heater 100. The sealing 

ring 530 can be accommodated in the installation groove 214. By causing a cross-section of the 

sealing ring 530 to be larger than a cross-section of the installation groove 214, the sealing ring 

530 can be squeezed and installed in the installation groove 214 with a compression force 

between the base and the insulation disc 510. Thus, the base and the insulation disc 510 can form 

a sealing cooperation relationship.  

[0042] The sealing ring 530 can usually be made of an elastic material such as rubber. During 

the working process of the heater, a part of the heat generated by the heating body 100 can be 

transferred to the base. To ensure that the sealing ring 530 is not impacted by a high temperature 

to deform or even be damaged, a cooling channel 215 can usually be arranged at a position 

corresponding to the installation groove 214. When the heater is working, by supplying a cooling 

fluid such as water into the cooling channel 215, a cooling and lowering temperature function 

can be provided to the area where the sealing ring 530 is located in the base. Thus, the sealing 

ring 530 can provide a sealing effect lastly.  

[0043] Based on the above embodiment, by arranging the elastic bending structure 300 at the 

base body and causing the thicknesses of the elastic bending structure 300 and the edge member 

212 to be relatively small, the heat of the heating body 100 can be more difficult to be transferred 

to the base body through the plate 220. Thus, the temperature at the area where the sealing ring 

530 is located in the base body can be further ensured to be relatively low to increase a sealing 

effect and service life of the sealing ring 530. 
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[0044] Further, a first through-hole 110 can be arranged in the heating body 100. A second 

through-hole 213 corresponding to the first through-hole 110 can be arranged at the base body. 

The first through-hole 110 and the second through-hole 213 can be configured for a thimble to 

pass through. During the working process of the heater, the thimble can be extended from one 

side of the heater to another side of the heater through the first through-hole 110 and the second 

through-hole 213. Thus, when the heater is descended, the to-be-processed workpiece can be 

supported by the thimble to ensure that the to-be-processed workpiece does not fall off. Since the 

air pressure of the space between the heating body 100 and the base body in the heater is close to 

the atmosphere pressure, and the side where the heating body of the heater is located must be a 

vacuum environment, to isolate the space inside the heater from the side where the heating body 

100 is located, the heater can further include an elastic tube member 410. Two ends of the elastic 

tube member 410 can be sealedly connected to the heating body 100 and the base body and 

configured to seal the first through hole 110 and the second through-hole 213. The elastic tube 

member 410 can have a tube-shaped structure. An elastic direction of the elastic tube member 

410 can be consistent with the axial direction of the first through-hole 110 to ensure that the 

inner space of the heater is not communicated with the space on the side where the heating body 

100 is located.    

[0045] Meanwhile, since the two opposite ends of the elastic tube member 410 are connected to 

the heating body 100 and the base body, respectively, the heat of the heating body 100 can be 

transferred to the elastic tube member 410. By causing the elastic direction of the elastic tube 

member 410 to be consistent with the axial direction of the first through-hole 110, the connection 

between the elastic tube member 410 and the heating body 100 and between the elastic tube 

member 410 and the base body can be ensured to have a relatively high reliability. In addition, 
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when the elastic tube member 410 with the above structure is used to connect the heating body 

100 and the base body, a certain lateral relative displacement can be generated between the two 

opposite ends of the elastic tube member 410, which further prevents the vacuum from failing at 

the side where the heating body 100 is located. 

[0046] Specifically, the elastic tube member 410 can be a metal tube member. The two opposite 

ends of the elastic tube member 410 can be fixed at the heating body 100 and the base body by 

welding, respectively. Optionally, annular flanges 420 can be arranged at the two opposite ends 

of the elastic tube member 410 to improve the connection reliability between the elastic tube 

member 410 with the heating body 100 and the base body.   

[0047] In some optional embodiments, the elastic tube member 410 can include a plurality of 

annular elastic wave plates. The elastic wave plates can be specifically steel wave plates. The 

plurality of elastic wave plates can be sequentially connected along the axial direction of the 

elastic tube member to form a continuous tube member. Any two neighboring elastic wave plates 

can be configured to be able to be folded or unfolded along the axial direction of the elastic tube 

member. In practical applications, the length of the elastic wave plate and an angle between the 

two neighboring wave plates can be determined according to actual requirements. 

[0048] In addition, when a plurality of first through-holes 110 and a plurality of second through-

holes 213 are provided, a plurality of elastic tube members 410 can also be provided. Thus, each 

first through-hole 110 can be sealedly connected to each second through-holes 213 through an 

elastic tube member 410.  

[0049] Optionally, the elastic bending structure 300 can be located between the elastic tube 

member 410 and the plate 220. That is, based on the base body, the elastic bending structure 300 

can be more close to outward than the elastic tube member 410. Since the temperature of the part 
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of the base body that is closer to the heating body 100 is higher, and the base body is connected 

to the heating body 100 through the plate 220, the temperature of the part of the base body that is 

closer to the plate is usually higher. Thus, by adopting the above technical solution, when the 

plate 220 and/or the base body is heated to generate the lateral expansion force, the elastic 

bending structure 300 can adsorb more lateral expansion force. Thus, the elastic tube member 

410 can adsorb the lateral expansion force as little as possible. Thus, the elastic tube member 410 

can have a smaller lateral displacement between the opposite two ends. Thus, the connection 

reliability between the elastic tube member 410 with the heating body 100 and the base body can 

be ensured to be relatively high.  

[0050] In addition, based on the above embodiments, when the annular elastic bending structure 

300 is located at the base body, the lateral expansion force acting on the elastic tube member 410 

can be further reduced to ensure higher structural stability of the elastic tube member 410. 

[0051] As mentioned above, the heat of the heating body 100 can also be transferred to the 

elastic tube member 410. Optionally, the elastic tube member 410 can be a stainless steel 

structure. That is, the elastic wave plate can be made of a stainless steel material. The wall 

thickness of the elastic wave plate can be less than 0.15 mm. When the elastic tube member 410 

of the above material adopts the above size, the heat of the heating body 100 that is transferred to 

the base through the elastic tube member 410 can be ensured to satisfy the process requirements, 

will not generate a negative impact on the heating effect of the heating body 100, can ensure that 

the elastic tube member 410 has the required structural strength, and ensure that the inner space 

of the heater is isolated from the external space. Of course, those skilled in the art can select 

another material to form the elastic tube member 410 according to the basic requirements of the 

above embodiments, and correspondingly determine the wall thickness of the elastic tube 
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member 410 according to a thermal conductivity of the selected material. Thus, the heat of the 

heating body 100 that is transferred to the base through the elastic tube member 410 can be 

ensured to satisfy the process requirements. 

[0052] Based on the heater of any of the above embodiments, as shown in FIG. 3, embodiments 

of the present disclosure also provide a heating base. The heating base includes an insulation disc 

510, a bellows 520, and any one of the above heaters. A first center hole 560 is arranged in the 

base of the heater. The insulation disc 510 can be arranged at the bottom of the base and sealedly 

connected to the base to seal the first center hole 560. Moreover, a second center hole 570 

opposite to the first central hole 560 is arranged in the insulation disc 510. The bellows 520 can 

be sealedly connected to a side of the insulation disc 510 away from the heater to seal the second 

center hole 570. 

[0053] In some embodiments, similar to the above embodiments, an installation groove 214 can 

be arranged on the side of the base away from the heating body 100. A sealing ring 530 can be 

arranged in the installation groove 214. Thus, the purpose of sealing the base and the insulation 

disc 510 can be achieved with the sealing ring 530. The bellows 520 can be sealedly connected 

to the side of the insulation disc 510 away from the heating body 100. Similarly, the bellows 520 

can also achieve the purpose of being sealedly connected to the insulation disc 510 by the sealing 

ring 530. In some embodiments, a concave groove structure similar to the installation groove 214 

can be arranged on a side surface of the bellows 520 facing the insulation disc 510. By arranging 

the sealing ring 530 in the concave groove structure, after the bellows 520 and the insulation disc 

510 are assembled to be an integral structure, the sealed connection relationship between the 

bellows 520 and the insulation disc 510 can also be ensured.  
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[0054] In addition, the bellows 520, the insulation disc 510, and the heater can be assembled by 

screws 550. By causing the screws 550 to pass through the bellows 520 and the insulation disc 

510 and be connected to the base of the heater, the bellows 520, the insulation disc 510, and the 

heater can be ensured to form a stable and reliable fixed connection relationship. Moreover, to 

ensure that the heater is at the floating potential, an insulation washer 540 can be arranged 

between the screw 550 and the screw hole. 

[0055] The above embodiments of the present disclosure focus on the differences between 

various embodiments. As long as the different optimization features of the embodiments are not 

contradictory, the optimization features can be combined to form a better embodiment, which is 

not repeated here considering the brevity of the text. 

[0056] The above descriptions are only embodiments of the present disclosure and are not used 

to limit the present disclosure. For those skilled in the art, various modifications and variations 

can be made to the present disclosure. Any modification, equivalent replacement, improvement, 

etc., made within the spirit and principle of the present disclosure shall be included within the 

scope of the appended claims of the present disclosure. 



-22-

CLAIMS 

WHAT IS CLAIMED IS: 

1. A heater for a semiconductor process apparatus comprising a heating body and a 

base configured to support the heating body, the base including a base body and a plate 

connected with each other, the base body and the heating body being arranged opposite to each 

other and at an interval, the plate being arranged between the base body and the heating body and 

fixedly connected to the heating body, an elastic bending structure being arranged on at least one 

of the plate, the base body, or a connection place between the plate and the base body, the elastic 

bending structure being configured to cause the plate and the heating body to remain connected 

by generating an elastic deformation when the plate and/or the base body expand to deform.   

2. The heater according to claim 1, wherein the elastic bending structure is 

configured to be able to generate the elastic deformation in a first direction, or generate the 

elastic deformation in the first direction and in a second direction, wherein the first direction is 

parallel to a radial direction of the heating body, and the second direction is parallel to an axial 

direction of the heating body.   

3. The heater according to claim 1, wherein the elastic bending structure includes at 

least one of at least one first bending member and at least one second bending member, the first 

bending structure protrudes from a first reference surface toward a side inside the interval 

between the base body and the heating body, the second bending member protrudes from a 

second reference surface toward a side away from the interval between the base body and the 

heating body, the first reference surface is a surface of at least one of the plate, the base body, or 
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the connection place between the plate and the base body where the first bending member is 

located opposite to the interval, the second reference surface is a surface of at least one of the 

plate, the base body, and the connection place between the plate and the base body where the 

second bending member is located away from the interval.  

4. The heater according to claim 3, wherein a shape of an orthographic projection of 

the first bending member on an axial cross-section of the heating body includes a U shape, and a 

shape of an orthographic projection of the second bending member on an axial cross-section 

includes a U shape. 

5. The heater according to claim 3, wherein the first bending member is an annular 

bending member arranged around an axis of the heating body, and the second bending member is 

an annular bending member arranged around the axis of the heating body. 

6. The heater according to any one of claims 3 to 5, wherein the elastic bending 

structure is arranged at the base body, and when the elastic bending structure includes at least 

one first bending member, the base body includes a center member and an edge member, the 

edge member is arranged around the center member, the at least one first bending member is 

connected between the edge member and the center member, and the edge member is fixedly 

connected to the plate.  

7. The heater according to any one of claims 3 to 5, wherein a gap is arranged 

between the first bending member and the heating body. 
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8. The heater according to claim 1 or 2, wherein a wall thickness of the elastic 

bending structure is d, wherein 2 mm ≤ d ≤ 4 mm. 

9. The heater according to claim 1, wherein a first through-hole is arranged in the 

heating body, a second through-hole opposite to the first through hole is arranged in the base 

body, the first through-hole and the second through-hole are configured for a thimble to pass 

through; and 

the heater further includes an elastic tube member, two ends of the elastic tube member 

are sealedly connected to the heating body to seal the first through-hole and the second through-

hole, respectively. 

10. The heater according to claim 9, wherein the elastic bending structure is arranged 

at the base body and is arranged between the elastic tube member and the plate. 

11. The heater according to claim 9, wherein the elastic tube member includes a 

plurality of annular elastic wave plates, the plurality of elastic wave plates are sequentially 

connected along an axial direction of the elastic tube member to form a continuous tube member, 

and any two neighboring elastic wave plates are configured to be able to be folded or unfolded 

along the axial direction of the elastic tube member. 

12. The heater according to claim 11, wherein the wall thickness of the elastic wave 

plate is less than 0.15 mm. 
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13. A heating base comprising an insulation disc, a bellows, and the heater according 

to any one of claims 1 to 12, wherein a first center hole is arranged in the base, and the insulation 

disc is arranged at the bottom of the base and is sealedly connected to the base to seal the first 

center hole, and the second center hole corresponding to the first center hole is arranged in the 

insulation disc, and the bellows is sealedly connected to a side of the insulation disc away from 

the heater to seal the second center hole.  

. 


