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CARRYING DEVICE AND SEMICONDUCTOR 

PROCESSING APPARATUS

TECHNICAL FIELD

[0001] The present disclosure relates to the field of semiconductor processing, and more 

particularly relates to a carrying device and a semiconductor processing apparatus.

BACKGROUND TECHNOLOGY

[0002] As the semiconductor industry continues to evolve, semiconductor manufacturing 

processes are becoming more diverse. Regardless of the process, temperature is an extremely 

important factor that directly affects equipment costs and capacity.

[0003] Generally, when processing a semiconductor, the wafer needs to be placed on a 

carrying device of the semiconductor processing equipment and be heated to the processing 

temperature through the heating function of the carrying device, and the processing temperature 

is maintained during the process.

[0004] In operation, it is difficult to achieve effective control of the temperature of the carrying 

device due to the influence of the processing gas and the process steps. For example, in a 

physical vapor deposition (PVD) process, ions of a target are deposited onto a wafer by a sputter 

deposition technique. Because the temperature of the metal ions sputtered from the target is high, 

the heat of the metal ions deposited on the wafer can be transferred to the carrying device

through the wafer, so that the temperature of the carrying device increases. As a result, the 

process must be stopped after it has been performed for a while in order to cool down the 



-2-

carrying device. This operation of stopping the process to cool the device greatly affects the 

production cost and the capacity of the equipment.

SUMMARY OF THE INVENTION

[0005] The present disclosure aims to solve at least one of the problems existing in the prior art, 

and proposes a carrying device and a semiconductor processing apparatus which can not only 

prevent the process from being stopped due to excessively high temperature, but also maintain a 

uniform and stable temperature throughout the process. Therefore, it is possible to provide a 

stable processing temperature for the workpiece to be processed, and eventually obtain a better 

processing result.

[0006] To achieve an objective of the present disclosure, a carrying device is provided, the

carrying device comprising a heating plate and a cooling plate, the heating plate and the cooling 

plate being spaced apart, and a thermal insulation region is formed between the heating plate and 

the cooling plate.

[0007] Optionally, the thermal insulation region is a closed space; and the heat transfer rate is 

adjusted by adjusting a gas pressure in the insulation region.

[0008] Optionally, the insulation region is connected to a non-atmospheric environment; or,

the insulation region is connected to an atmospheric environment.

[0009] Optionally, the carrying device further comprises a thermal insulation structure, the 

thermal insulation structure is further disposed between the heating plate and the cooling plate to 

divide the thermal insulation region into at least one thermal insulation zone and at least one heat 

transfer zone .
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[0010] Optionally, the heat transfer zone is connected to an atmospheric environment; the 

thermal insulation zone is connected to a non-atmospheric environment.

[0011] Optionally, a gas pressure of the thermal insulation zone is lower than a gas pressure of 

the heat transfer zone.

[0012] Optionally, a ratio of an orthographic projection area of the heat transfer zone on the 

heating plate to an orthographic projection area of the thermal insulation zone on the heating 

plate ranges from 0.01 to 10.

[0013] Optionally, the insulation structure comprises a ring, and a space inside the ring serves 

as the heat transfer zone connected to an atmospheric environment; a space outside the ring 

serves as the thermal insulation  zone connected to a non-atmospheric environment; or, the 

thermal insulation structure includes a plurality of rings having different inner diameters and 

being mutually concentric, and the plurality of rings divide the thermal insulation region into a 

plurality of subspaces, any one of the subspaces serves as the thermal insulation zone or the heat 

transfer zone.

[0014] Optionally, the insulation structure is made from a thermal insulating material, and the 

thermal conductivity of the insulation structure is less than 16 W/m·K.

[0015] Optionally, the contact area of the heating plate with the insulation structure does not 

exceed 5% of the orthographically projection area of the heating plate on the cooling plate.

[0016] Optionally, a first protrusion is disposed on a surface of the cooling plate opposite to 

the thermal insulation zone; and/or
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[0017] A second protrusion is disposed on a surface of the heating plate opposite to the thermal 

insulation zone.

[0018] Optionally, an atmospheric passage is disposed on the cooling plate, and the heat 

transfer zone is connected to the atmospheric environment through the atmospheric passage.

[0019] Optionally, the longitudinal height of the thermal insulation region is less than or equal 

to 1 mm.

[0020] Optionally, a heat sink is further disposed in the cooling plate.

[0021] As another technical solution, the present disclosure also provides a semiconductor 

processing apparatus including a chamber and the above-described carrying device provided by 

the present disclosure, the carrying device being installed in the chamber.

[0022] The present disclosure has the following beneficial effects:

[0023] The present disclosure provides a carrying device that can separate a heating plate from 

a cooling plate by spacing the heating plate and the cooling plate apart, and by forming a thermal 

insulation region between the heating plate and the cooling plate, the cooling plate can dissipate 

excess heat generated in the process through the thermal insulation region, thereby preempting

the need to stop the process due to an excessively high temperature of the heating plate, and 

accordingly reducing the production cost and increasing the productivity of the equipment.

Meanwhile, because the heating plate and the cooling plate are spaced apart, this can avoid a 

large amount of heat being transferred between the heating plate and the cooling plate, so that the 

temperature can be maintained uniform and stable throughout the process, thereby providing a 
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qualified and stable processing temperature for workpieces to be processed, and eventually

obtaining a better processing result.

[0024] By adopting the above described carrying device, the semiconductor processing 

apparatus provided by the present disclosure not only can preempt the need to stop the process 

due to excessively high temperature, but also can maintain a uniform and stable temperature 

throughout the process, thereby providing a qualified and stable processing temperature for 

workpieces to be processed, and eventually obtaining a better processing result.

[0025] Other features and advantages of the present disclosure will become apparent by the 

detailed descriptions of the illustrative embodiments of the present disclosure in the following 

drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS

[0026] The accompanying drawings, which are incorporated in the detailed descriptions of the 

embodiments as a part, illustrate embodiments of the present disclosure, and explains the 

principles of the present disclosure together with the detailed descriptions of the embodiments.

[0027] FIG. 1 is a cross-sectional diagram of a carrying device according to an embodiment of 

the present disclosure;

[0028] FIG. 2A is a top view diagram of an insulation structure employed in an embodiment of 

the present disclosure;

[0029] FIG. 2B is another top view diagram of an insulation structure employed in an 

embodiment of the present disclosure;
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[0030] FIG. 3 is a top view diagram of a cooling plate and an insulation structure of a carrying 

device according to another embodiment of the present disclosure;

[0031] FIG. 4 is a cross-sectional diagram of FIG. 2 along an A-A direction; and

[0032] FIG. 5 is a cross-sectional diagram showing an embodiment of a semiconductor 

processing apparatus of the present disclosure.

[0033] The figures are labeled as follows:

[0034] Carrying device-1, heating plate-11, heating component-111, insulation structure-12, 

ring-121, ring-122, cooling plate-13, first protrusion-131, heat sink-132, atmospheric passage-

133, cooling pipe-134, thermal insulation region-14, heat transfer zone-15, connector-16, 

processing chamber-2.

DETAILED DESCRIPTION OF THE EMBODIMENTS

[0035] Various exemplary embodiments of the present disclosure are described in detail below 

with reference to the drawings. It should be noted that the relative arrangement of the 

components and steps, numerical expressions and numerical values set forth in the embodiments 

are not intended to limit the scope of the present disclosure unless otherwise specified.

[0036] The following descriptions of the at least one exemplary embodiment is merely 

illustrative and in no way limit scope of the application or use of the present disclosure.

[0037] Techniques, methods and apparatus known to those of ordinary skill in the relevant art 

may not be discussed in detail, but the techniques, methods and apparatus should be considered 

as part of the specification, where appropriate.
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[0038] In all of the examples shown and discussed herein, any specific values are to be 

construed as illustrative only and not as a limitation. Thus, other examples of the exemplary 

embodiments may have different values.

[0039] It should be noted that similar reference numerals and letters indicate similar items in 

the following figures, and therefore, once an item is defined in one figure, it is not required to be 

further discussed in the subsequent figures.

[0040] As an aspect of the present disclosure, a carrying device is provided in a chamber for 

loading a workpiece to be processed and for heating the workpiece. The carrying device includes 

a heating plate and a cooling plate, the heating plate and the cooling plate are spaced apart, and a 

thermal insulation region is formed therebetween.

[0041] Although the heating plate and the cooling plate are spaced apart, the thermal insulation

region still has certain thermal conductivity, and the cooling plate can dissipate excess heat 

generated in the heating plate during the process through the thermal insulation region, thereby 

preempting the need to stop the process due to an excessively high temperature of the heating 

plate, and accordingly reducing production costs and increasing capacity of the apparatus. 

Meanwhile, because the heating plate and the cooling plate are spaced apart, this can avoid a 

large amount of heat being transferred between the heating plate and the cooling plate, thereby 

maintaining the a uniform and stable temperature throughout the process, thereby providing a 

qualified and stable processing temperature for a workpiece to be processed, and eventually

obtaining a better processing result.

[0042] In practical applications, the heating plate and the cooling plate can be spaced apart by

any manner. In addition, in order to prevent an interior of the chamber from being connected to
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an atmospheric environment outside the chamber through the thermal insulation region, a 

corresponding insulation structure may be adopted to isolate the interior of the chamber or the 

thermal insulation region from an external atmosphere.

[0043] In practical applications, the above-mentioned thermal insulation region may be a 

closed space. For example, the thermal insulation region is a space independent of the interior of 

the chamber and the outside of the chamber, which can also function to transfer heat. In this

situation, a heat transfer rate can be adjusted by adjusting a gas pressure in the insulation region. 

Specifically, the greater the gas pressure in the thermal insulation region is, the smaller the heat 

transfer rate is; conversely, the smaller the gas pressure in the thermal insulation region is, the 

greater the heat transfer rate is.

[0044] Alternatively, the thermal insulation region may be connected to a non-atmospheric 

environment, i.e., the interior of the chamber; or the thermal insulation region may be connected 

to the atmosphere. Apparently, the heat transferred between the thermal insulation region and the 

non-atmospheric environment is less than the heat transferred between the thermal insulation 

region and the atmosphere. In practical applications, the thermal insulation region can be 

connected to an atmospheric environment or a non-atmospheric environment according to actual 

needs.

[0045] The specific embodiments of the carrying device provided by the present disclosure are 

described in detail below. Specifically, as shown in FIG. 1, a carrying device 1 includes a heating 

plate 11 and a cooling plate 13, which are spaced apart, and a thermal insulation region is formed 

between the heating plate 11 and the cooling plate 13. The heating plate 11 can directly load the 

workpiece to be processed, and can also load a tray, the workpiece to be processed can be placed 
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on the tray. The workpiece to be processed is usually a wafer or a circular wafer. Further, a 

heating component 111 for heating is disposed in the heating plate 11 for heating the workpiece 

to be processed on the heating plate 11. The heating component 111 can be any heat generating 

component such as a heating wire.

[0046] In the present embodiment, the carrying device 1 further includes an insulation

structure 12 disposed between the heating plate 11 and the cooling plate 13 to divide the thermal 

insulation region into at least one thermal insulation  zone 14 and at least one heat transfer zone

15. Also, the thermal insulation zone 14 transfers less heat than the heat transfer zone 15.

[0047] Because the heat transfer zone 15 can transfer more heat, it can dissipate excess heat in 

the heating plate 12 during the process, thereby preempting the need to stop the process due to 

the excessively high temperature of the heating plate, thereby reducing the cost and increasing 

the productivity of the apparatus. Meanwhile, since the thermal insulation zone 14 transfers less 

heat than the heat transfer zone 15, it can be further avoided to transfer a large amount of heat 

between the heating plate 11 and the cooling plate 13, so that the temperature can be maintained 

uniform and stable throughout the process. Accordingly, a qualified and stable processing

temperature can be provided for the workpiece to be processed, and eventually a better 

processing result can be obtained.

[0048] In addition, the insulation structure 11 is also capable of isolating the interior of the 

chamber from the external atmosphere to ensure the degree of vacuum in the chamber.

[0049] Optionally, the thermal insulation zone 14 is connected to a non-atmospheric 

environment. The non-atmospheric environment may be, for example, an environment of the 

processing chamber where the carrying device 1 is located, or an environment in which the 
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degree of vacuum is artificially set. The heat transfer zone 15 is connected to the atmosphere. 

The thermal insulation zone14 is connected to the non-atmospheric environment, and the heat 

transfer zone 15 is connected to the atmospheric environment, causing good heat transfer effect, 

which is easy to implement at a low cost.

[0050] Further, optionally, an atmospheric passage 133 is disposed on the cooling plate 13, and 

the heat transfer zone 15 connects to the atmospheric environment through the atmospheric 

passage 133. The connection between the heat transfer zone 15 with the atmospheric 

environment through the atmospheric passage 133 causes a good heat transfer effect, which is 

easy to implement at a low cost.

[0051] In practical applications, the heat transfer rate of the thermal insulation zone 14 and the 

heat transfer rate of the heat transfer zone 15 can be controlled by controlling the gas pressure 

within the thermal insulation zone 14 and the gas pressure within the heat transfer zone 15, such 

that there is a difference in heat transfer between the two. Optionally, the gas pressure of the 

thermal insulation zone 14 is lower than the gas pressure of the heat transfer zone 15, such that 

the heat transfer rate of the heat transfer zone 15 is greater than the heat transfer rate of the 

thermal insulation zone 14. Preferably, the gas pressure of the thermal insulation zone 14 can be 

controlled to be much lower than the standard atmospheric pressure, and the gas pressure of the 

heat transfer zone 15 can be controlled to be the standard atmospheric pressure.

[0052] The difference between the gas pressure of the thermal insulation zone14 and the gas 

pressure of the heat transfer zone 15 can be achieved by a variety of ways. For example, two 

pumps may be connected to the thermal insulation zone14 and the heat transfer zone 15 

respectively, the pump may be a vacuum pump or an air pump, etc. The difference between the 
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gas pressure of the thermal insulation zone 14 and the gas pressure of the heat transfer zone 15 

can be controlled by the suction of the vacuum pump or the blowing of the air pump. As another 

example, the thermal insulation zone 14 can be connected to the chamber where the carrying 

device 1 is located, and the heat transfer zone 15 can be connected to the atmosphere. 

Accordingly, when the carrying device 1 is in operation, the thermal insulation zone 14 has the 

same degree of vacuum as that in the chamber, and the gas pressure in the heat transfer zone 15 

equals to the pressure of the atmospheric environment.

[0053] Optionally, the ratio of the orthographic projection area of the heat transfer zone 15 on 

the heating plate 11 to the orthographic projection area of the thermal insulation zone 14 on the 

heating plate 11 ranges from 0.01 to 10, preferably, the ratio ranges from 0.01 to 1. That is, when 

the orthographic projection area of the heat transfer zone 15 on the heating plate 11 is “a”, and 

the orthographic projection area of the heat insulation zone 14 on the heating plate 11 is “b”, the 

ratio of “a” to “b” ranges from 0.01 to 10. The range of the ratio of the orthographic projection 

area of the heat transfer zone 15 on the heating plate 11 to the orthographic projection area of the 

thermal insulation zone 14 on the heating plate 11 is selected to facilitate reasonable control of 

the heat transferred from the heating plate 11, to avoid too much heat dissipating from the 

heating plate too fast. An appropriate ratio of the orthographic projection area of the heat transfer 

zone 15 on the heating plate 11 to the orthographic projection area of the thermal insulation 

zone14 on the heating plate 11 can be selected from the range of 0.01-10, based on the specific 

heating temperature requirement for the heating plate 11. 

[0054] In the present embodiment, the heating plate 11, the insulation structure 12, and the 

cooling plate 13 are disposed sequentially from top to bottom. The insulation structure 12 is

configured to support the heating plate 11 such that it is positioned above the cooling plate 13 
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and accordingly a space can be formed between the heating plate 11 and the cooling plate 13,

wherein the insulation structure 12 can have various designs as long as the region between the 

heating plate 11 and the cooling plate 13 can be divided into at least one thermal insulation zone

14 and at least one heat transfer zone 15.

[0055] With respect to the structure of the insulation structure 12, it can also be flexibly 

selected according to actual needs. For example, the insulation structure 12 can include a ring 

that is easy to implement at a low cost. In specific implementation, the ring can be an O-ring.

[0056] The ring structure may be a complete ring or may be composed of a plurality of block 

structures. Specifically, as shown in FIG. 2A, the insulation structure 12 may be a complete ring 

121, and the space inside the ring serves as the heat transfer zone 15 and is connected to the

atmospheric environment; the space outside the ring serves as the thermal insulation zone 14

and is connected to the non-atmosphere. Alternatively, as shown in FIG. 2B, the insulation

structure 12 may also be two rings (121, 122) having different inner diameters and being 

mutually concentric, and the two rings (121, 122) divide the thermal insulation region into a 

plurality of subspaces, any one of the subspaces serves as the thermal insulation zone14 or the 

heat transfer zone 15. For example, the central subspace serves as the heat transfer zone 15, and 

the remaining subspaces serves as the thermal insulation zone 14. By selecting a different 

number of thermal insulation zone14 and/or a different number of heat transfer zone 15, the heat 

transfer efficiency in the space divided between the heating plate 11 and the cooling plate 13 can 

be controlled.

[0057] Alternatively, the insulation structure 12 can also be a structure having a cavity.
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[0058] In addition, the material for the insulation structure 12 can also be flexibly selected 

according to actual needs. For example, the insulation structure 12 is made from a ceramic 

material. Alternatively, the insulation structure 12 is made from a metallic material.

[0059] Optionally, the longitudinal height of the above-mentioned thermal insulation region is 

less than or equal to 1 mm. The longitudinal height refers to the height of the thermal insulation

region in a direction perpendicular to a surface of the heating plate 11 and a surface of the 

cooling plate 13 which are opposite to each other. The selection of the longitudinal height of the

thermal insulation region facilitates a reasonable control of the heat exchanged between the 

heating plate 11 and the cooling plate 13, to avoid too much heat of  the heating plate 11 being 

carried away too fast by the cooling plate 13. Those skilled in the art can select the appropriate 

longitudinal height of the thermal insulation region within a range of no more than 1 mm based 

on the specific heating temperature requirement for the heating plate 11.

[0060] Optionally, the insulation structure 12 is made from a thermal insulating material, and 

the thermal conductivity of the insulation structure 12 is less than 16 W/m·K. The selection of an 

insulation structure 12 with a suitable thermal conductivity facilitates reducing the effect of the 

insulation structure 12 on the excess heat dissipation from the heating plate 11. The insulation 

structure 12 made from a material having a suitable thermal conductivity can be selected based 

on the specific heating temperature requirement for the heating plate 11.

[0061] Optionally, the contact area between the heating plate 11 and the insulation structure 12 

does not exceed 5% of the orthographic projection area of the heating plate 11 on the cooling 

plate 13. That is, when the contact area between the heating plate 11 and the insulation structure 

12 is “e”, and the orthographic projection area of the heating plate 11 on the cooling plate 13 is 
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“f”, “e” is less than or equal to 5% of “f”. This arrangement is more advantageous in reducing 

the contact area among the heating plate 11, the insulation structure 12, and the cooling plate 13, 

thereby reducing the effect of the contact among the three on heat dissipation from the heating 

plate 11. A suitable ratio of the contact area between the heating plate 11 and the insulation

structure 12 to the area of the surface of the heating plate 11 opposite to the cooling plate 13 may 

be selected within a range of not more than 5%, based on the specific heating temperature 

requirement for the heating plate 11, for example, 3%.

[0062] Optionally, a first protrusion is disposed on a surface of the cooling plate 13 opposite to 

the thermal insulation zone 14; and/or a second protrusion is disposed on a surface of the heating 

plate 11 opposite to the thermal insulation zone 14. By disposing a first protrusion on the cooling 

plate 13, and/or a second protrusion on the heating plate 11, the size of the space of the thermal 

insulation zone14 can be adjusted to further adjust the heat transfer rate in the thermal insulation 

zone 14. According to actual needs, only the first protrusion on the cooling plate 13, or only the 

second protrusion on the heating plate 11, or both the first protrusion on the cooling plate 13 and 

the second protrusion on the heating plate 11 can be selected.

[0063] For example, as shown in FIGs. 3 and 4, a first protrusion 131 is disposed on a surface 

of the cooling plate 13 opposite to the thermal insulation zone 14. Based on actual needs, the first 

protrusion 131 may constitute different figures or patterns on the surface of the cooling plate 13. 

By replacing the cooling plate having a first projection 131 of different heights and/or sizes, the 

size of the space of the thermal insulation zone 14 can be varied to further adjust the heat transfer 

rate in the thermal insulation zone 14.
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[0064] Optionally, a heat sink 132 may be disposed in the cooling plate 13. The heat sink 132 

can further improve the heat dissipation efficiency of the cooling plate 13. The material of the 

heat sink 132 may be aluminum or graphite.

[0065] Optionally, the carrying device 1 further includes a connector 16. The connector 16 can 

be configured to connect the heating plate 11 to the cooling plate 13, thereby tying the heating 

plate 11 and the cooling plate 13 together more reliably. The connector 16 may be disposed at an 

edge region of the heating plate 11 and the cooling plate 13. The connector 16 can be a hollow 

bolt or a pin, etc.

[0066] Another embodiment of the present disclosure provides a semiconductor processing 

apparatus. As shown in FIG. 5, the semiconductor processing apparatus includes a chamber 2 

and a carrying device 1 provided by the present disclosure, the carrying device 1 is installed in 

the chamber 2.

[0067] The semiconductor processing apparatus of the present disclosure can not only prevent 

the process from being stopped due to excessively high temperature by using the above-

mentioned carrying device 1, but also maintain a uniform and stable temperature throughout the

process, thereby providing a qualified and stable processing temperature for the workpiece to be 

processed, and eventually obtaining a better processing result.

[0068] Optionally, the chamber 2 is a vacuum chamber. Further, the carrying device 1 includes

a heating plate 11 and a cooling plate 13, which are spaced apart from each other, and a thermal 

insulation region is formed between the heating plate 11 and the cooling plate 13. At the same 

time, the carrying device 1 further includes an insulation structure 12, disposed between the 

heating plate 11 and the cooling plate 13, to divide the thermal insulation region into at least one 
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thermal insulation zone 14 and at least one heat transfer zone 15. Also, the thermal insulation 

zone 14 transfers less heat than the heat transfer zone 15.

[0069] Under this circumstance, optionally, the thermal insulation zone 14 is connected to the

chamber 2; that is, the degree of vacuum in the thermal insulation zone 14 is the same as the 

degree of vacuum in the chamber 2. The heat transfer zone 15 is connected to the external 

environment of the chamber 2. The external environment of the chamber 2 is usually an 

atmospheric environment. The heat transfer zone 15 can be connected to the external 

environment of the chamber 2 through a structure such as a connecting pipe.

[0070] A heating component 111 for heating may be disposed in the heating plate 11. 

Specifically, the heating component 111 can be a heating wire. A cooling pipe 134 is disposed in 

the cooling plate 13, and the cooling pipe 134 is used for the flow of a cooling medium. Usually, 

a cooling pipe can be disposed in the semiconductor processing apparatus and be connected to 

the cooling pipe 134, to transport the cooling medium into or from the cooling pipe 134. The 

above cooling medium may be, for example, cooling water, etc.

[0071] The semiconductor processing apparatus can be a magnetron sputtering deposition 

apparatus.

[0072] In a magnetron sputtering deposition apparatus, a target is disposed. During the 

sputtering process, a DC power source (direct current source) may apply a bias voltage to the 

target, to make a negative voltage with respect to the grounded chamber 2, and argon gas 

discharge in a vacuum environment and a plasma is generated; and the negative bias voltage can 

simultaneously attract the positively charged argon ions to the target. When the energy of the 

argon ions is sufficiently high and blasts the target under the magnetic field formed by the 
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magnetron, the metal atoms escape the surface of the target and are deposited on a workpiece to 

be processed on the carrying device 1 by diffusion.

[0073] While the present disclosure has been described in detail with reference to the preferred 

embodiments of the present disclosure, it is understood that it will be appreciated by those skilled 

in the art that the above embodiments may be modified without departing from the scope and 

spirit of the present disclosure. The scope of the present disclosure is defined by the appended 

claims.
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What is claimed is: 

 

1. A carrying device comprising: 

a heating plate, and  

a cooling plate,  

 wherein the heating plate and the cooling plate are spaced apart, and a thermal insulation 

region is formed between the heating plate and the cooling plate; 

 the carrying device further comprises an insulation structure disposed between the 

heating plate and the cooling plate, to divide the thermal insulation region into at least one 

thermal insulation zone and at least one heat transfer zone; 

 the heat transfer zone is connected to an atmospheric environment; the thermal insulation 

zone is connected to a non-atmospheric environment; 

 a heat transfer rate of the thermal insulation zone and a heat transfer rate of the heat 

transfer zone can be controlled by controlling a gas pressure within the thermal insulation zone 

and a gas pressure within the heat transfer zone; and 

 the gas pressure in the thermal insulation zone is lower than the gas pressure in the heat 

transfer zone. 

 

2.  The carrying device according to claim 1, wherein a ratio of an orthographic 

projection area of the heat transfer zone on the heating plate to an orthographic projection area of 

the thermal insulation zone on the heating plate ranges from 0.01 to 10. 
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3.  The carrying device according to claim 1, wherein the insulation structure comprises a 

ring, and a space inside the ring serves as the heat transfer zone connected to the atmospheric 

environment; a space outside the ring serves as the thermal insulation zone connected to the non-

atmospheric environment; or, the insulation structure includes a plurality of rings having 

different inner diameters and being mutually concentric, the plurality of the rings divide the 

thermal insulation region into multiple subspaces, any one of the subspaces serves as the thermal 

insulation zone or the heat transfer zone.  

 

4.  The carrying device according to claim 1, wherein the insulation structure is made 

from a thermal insulating material, and the thermal conductivity of the insulation structure is less 

than 16 W/m·K. 

 

5.  The carrying device according to claim 4, wherein the contact area between the 

heating plate and the insulation structure does not exceed 5% of the orthographic projection area 

of the heating plate on the cooling plate.    

 

6.  The carrying device according to claim 1, wherein a first protrusion is disposed on a 

surface of the cooling plate opposite to the thermal insulation zone; and/or a second protrusion is 

disposed on a surface of the heating plate opposite to the thermal insulation zone. 

 

7.  The carrying device according to claim 1, wherein an atmospheric passage is disposed 

in the cooling plate, the heat transfer zone being connected to the atmospheric environment 

through the atmospheric passage.  
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8.  The carrying device according to claim 1, wherein the thermal insulation region has a 

longitudinal height of less than or equal to 1 mm.  

 

9.  The carrying device according to claim 1, wherein a heat sink is further disposed in 

the cooling plate. 

 

10.  A semiconductor processing apparatus, comprising:  

a chamber, and  

the carrying device of any one of claims 1 to 9, the carrying device being installed within 

the chamber.  

 


