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LOWER ELECTRODE MECHANISM AND REACTION CHAMBER 

 

TECHNICAL FIELD 

[1] The present disclosure relates to the field of microelectronics technology, and 

more specifically, to a lower electrode mechanism and a reaction chamber. 

BACKGROUND 

[2] Inductive coupled plasma (ICP) etching devices are widely used in the field of 

semiconductor wafer fabrications, especially in the field of silicon etching fabrication. 

[3] The conventional ICP device mainly includes an air intake mechanism, an upper 

electrode mechanism, and a lower electrode mechanism. In particular, the air intake mechanism 

is used to transport the processing gas into the reaction chamber; the upper electrode mechanism 

is used to excite the processing gas to form a plasma, and the lower electrode mechanism is used 

to carry the workpiece to be processed and apply a radio frequency (RF) bias to the workpiece to 

attract the plasms to etch the surface of the workpiece to be processed. 

[4] The lower electrode mechanism includes a base for carrying the workpiece to be 

processed, and the base may be an electrostatic chuck. In addition, a lower electrode chamber is 

disposed below the base. The chamber body of the lower electrode chamber and the chamber 

sidewall of the reaction chamber forms an introduction channel connected to the outside. 

Conductive members with different functions enter the lower electrode chamber through the 

introduction channel to be introduced to the bottom of the base through a mounting plate 

disposed at the bottom of the base, and the conductive members may be electrically connected to 

the base. The conductive members usually include a RF connection pin, a heating wire, an 
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electrostatic adsorption wire, etc. In particular, an outer end of the RF connection pin is 

connected to a RF source (or. an outer end of the RF connection pin is connected to a RF power 

supply through a matcher), and an inner end of the RF connection pin runs through the mounting 

plate from bottom to top and electrically connects to the base. Similar to the RF connection pin, 

outer ends of the heating wire and the electrostatic adsorption wire respectively connect to an 

alternating current (AC) power supply and a direct current (DC) power supply, and inner ends of 

the heating wire and the electrostatic adsorption wire run through the mounting plate from 

bottom to top and electrically connect to a heating element and DC electrode in the base. In 

addition, the lower electrode chamber further includes a cooling duct for supplying cooling water 

to a cooling duct in the base, a back-blowing duct for introducing a back-blowing air into a back-

blowing duct in the base, a temperature sensor for detecting the temperature of the base, a 

thimble mechanism, etc. 

[5] In the process of implementing the present disclosure, the Applicants have 

identified the following problems that are unavoidable in the practical applications of the lower 

electrode mechanism described above. 

[6] First, in the lower electrode mechanism described above, mutual interferences 

exist between the RF connection pin and other metal parts, which affects the uniformity of the 

electric field. 

[7] Second, the RF connection pin, the mounting plate, and the base are all 

conductive materials and the three are electrically connected, which causes radio frequency 

leakage, thereby affecting the radio frequency stability. 
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SUMMARY 

[8] According to an aspect of the present disclosure, a lower electrode mechanism is 

provided. The lower electrode mechanism includes a base for carrying a workpiece to be 

processed; a lower electrode chamber disposed under the base including: an electromagnetic 

shielding space and a non-electromagnetic shielding space isolated from each other, the chamber 

of the lower electrode chamber includes a first through hole and a second through hole, and the 

electromagnetic shielding space and the non-electromagnetic shielding space respectively 

connect to an outside through the first through hole and the second through hole to prevent first 

components disposed in the electromagnetic shielding space from being interfered by a second 

component disposed in the non-electromagnetic shielding space. 

[9] In some embodiments of the present disclosure, the chamber of the lower 

electrode chamber includes a chamber body. A first extension portion is formed on one side of 

the chamber body, and the first through hole and the second through hole are formed and 

horizontally disposed in the first extension portion. 

[10] In some embodiments of the present disclosure, a second extension portion is 

formed on the other side of the chamber body opposite to the first extension portion, the second 

extension is symmetrical with the first extension portion with respect to a center line of the base 

in a radial direction. 

[11] In some embodiments of the present disclosure, the lower electrode mechanism 

further includes a first shielding module, the first shielding module is disposed between an inner 

end of the first through hole connected to the lower electrode chamber and the base, and is 

located in the lower electrode chamber to from a first electromagnetic shielding chamber, the 

first electromagnetic shielding chamber being the electromagnetic shielding space; and a space 
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outside the first electromagnetic shielding chamber in the lower electrode chamber is the non-

electromagnetic shielding space. 

[12] In some embodiments of the present disclosure, the lower electrode mechanism 

further includes a first shielding module, the first shielding module is disposed between an inner 

end of the first through hole connected to the lower electrode chamber and the base, and is 

located in the lower electrode chamber to from a first electromagnetic shielding chamber, the 

first electromagnetic shielding chamber being the electromagnetic shielding space; and a space 

outside the first electromagnetic shielding chamber in the lower electrode chamber is the non-

electromagnetic shielding space. 

[13] In some embodiments of the present disclosure, the first shielding module 

includes: a shielding sleeve having an arc shape, one end of which is disposed under the base, 

and the other end of which is connected to the first through hole to form the first electromagnetic 

shielding chamber. 

[14] In some embodiments of the present disclosure, the base includes a base body and 

an insulating disk disposed sequentially from top to bottom; the lower electrode mechanism 

further includes an introduction assembly, the introduction assembly including a first 

introduction section, a second introduction section, and a third introduction section that are 

sequentially connected, where the first introduction section is embedded in the insulating disk; 

the second introduction section is located in the electromagnetic shielding space; and the third 

introduction section protrudes outside the lower electrode chamber through the first through 

hole. 

[15] In some embodiments of the present disclosure, the first introduction section 

includes: a radio frequency sleeve, an upper end of which is electrically connected to the base 
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body, a lower end of which extends to a lower surface of the insulating disk and being connected 

to the second introduction section; a first insulator disposed in the radio frequency sleeve, which 

includes an upper contact surface being in contact with a lower surface of the base body and a 

lower contact surface opposite to the second introduction section; and a plurality of first 

conductive channels formed in the first insulator, each of the first conductive channels extends 

from the upper contact surface to the lower contact surface, and each of the first components 

passes through each of the first conductive channels in a one-to-one correspondence. 

[16] In some embodiments of the present disclosure, the radio frequency sleeve is a 

vertically arranged straight cylinder, a connecting barrel having a diameter smaller than the 

straight cylinder is formed at a top of the straight cylinder, and the connecting barrel is 

embedded in the base body; a lower end of the straight cylinder extends to the lower surface of 

the insulating disk and is connected to the second introduction section; the first insulator includes 

a center portion embedded in the straight cylinder and an outer ring portion disposed around an 

outer peripheral wall of the straight cylinder, where a lower surface of the center portion is used 

as the lower contact surface and an upper surface of the outer ring portion is used as the upper 

contact surface; a first channel is formed in the center form, a second channel is formed in a 

cylindrical wall of the straight cylinder, and a third channel is formed in the outer ring portion, 

the first channel, the second channel, and the third channel are connected to form the first 

conductive channel. 

[17] In some embodiments of the present disclosure, the plurality of first conductive 

channels are disposed in layers in a vertical direction in the first insulator. 

[18] In some embodiments of the present disclosure, the plurality of first conductive 

channels include: at least one first conductive channel corresponding to a heating wire, and at 
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least one first conductive channel corresponding to an electrostatic adsorption wire; and the 

conductive channel corresponding to the heating wire is located in a lower layer of the 

conductive channel corresponding to the electrostatic adsorption wire. 

[19] In some embodiments of the present disclosure, the radio frequency sleeve is a 

cone, a diameter of an upper end of the cone is larger than a diameter of a lower end of the cone; 

the upper end of the cone is electrically connected to the base body, and the lower end of the 

cone extends to the lower surface of the insulating disk and is connected to the second 

introduction section; the first insulator is embedded in the cone and conforms to the shape of the 

cone. 

[20] In some embodiments of the present disclosure, the second introduction section 

includes: a first radio frequency conduit having an arc shape, an upper end of the first radio 

frequency conduit is connected to the first introduction section, and a lower end of the first radio 

frequency conduit is connected to the third introduction section; a second insulator, which is 

disposed in the first radio frequency conduit, and a first end surface of the second insulator is 

opposite to the first introduction section, a second end surface of the second insulator is opposite 

to the third introduction section; and a plurality of second conductive channels formed in the 

second insulator, each of the second conductive channels is disposed along an axis of the first 

radio frequency conduit, and the second conductive channels extend from the first end surface to 

the second end surface; each of the first components passes through each of the second 

conductive channels in a one-to-one correspondence. 

[21] In some embodiments of the present disclosure, the third introduction section 

includes: a second radio frequency conduit, one end of the second radio frequency conduit is 

connected to the second introduction section, and the other end of the second radio frequency 
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conduit extends horizontally along the axis of the first through hole to the outside of the lower 

electrode chamber; a third insulator, which is disposed in the second radio frequency conduit, 

and a first end surface of the third insulator is opposite to the second introduction section; and a 

plurality of third conductive channels formed in the third insulator, each of the third conductive 

channels is disposed along an axis of the second radio frequency conduit, and the third 

conductive channels extend from the first end surface of the third insulator to a second end 

surface of the third insulator; each of the first components passes through each of the third 

conductive channels in a one-to-one correspondence and protrudes from the second end surface 

of the third insulator. 

[22] In some embodiments of the present disclosure, a conductive pin is disposed on 

one end of the second radio frequency conduit corresponding to the second end surface of the 

third insulator: a fourth channel is disposed in in a sidewall of the second radio frequency 

conduit between the second end surface of the third insulator and the conductive pin, the first 

components extending from the second end surface of the third insulator extends outwardly from 

the fourth channel. 

[23] In some embodiments of the present disclosure, the first components includes a 

plurality of heating wires and at least one electrostatic adsorption wire, in which, the plurality of 

heating wires are symmetrically distributed around an axis of the electromagnetic shielding 

space; and the at least one electrostatic adsorption wire is disposed inside the plurality of heating 

wires. 

[24] In some embodiments of the present disclosure, an inner diameter of the 

electromagnetic shielding space is 2 to 6 times of an outer diameter of the second introduction 

section. 
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[25] In some embodiments of the present disclosure, the outer diameter of the second 

introduction section ranges from 15 to 50 mm. 

[26] In some embodiments of the present disclosure, thickness of the insulating disk 

ranges from 60 to 300 mm. 

[27] In some embodiments of the present disclosure, the lower electrode mechanism 

further includes: at least one first insulating ring, the third introduction section is fixed to an 

inner wall of the electromagnetic shielding space through the first insulating ring to be isolated 

from the inner wall of the electromagnetic shielding space; and/or at least one second insulating 

ring, the third introduction section is fixed to an inner wall of the first through hole through the 

second insulating ring to be isolated from the inner wall of the first through hole. 

[28] According to another aspect of the present disclosure, a reaction chamber is 

further provided, and any of the lower electrode mechanisms described above is provided in the 

reaction chamber. 

[29] In some embodiments of the present disclosure, the lower electrode mechanism is 

connected to the reaction chamber, a third through hole and a fourth through hole are formed in 

the reaction chamber, the third through hole is connected to the first through hole to form a first 

introduction channel, and the fourth through hole is connected to the second through hole to form 

a second introduction channel; the first components protrude outside the reaction chamber 

through the first introduction channel, the second component protrudes outside the reaction 

chamber through the second introduction channel. 

[30] In some embodiments of the present disclosure, the lower electrode mechanism 

further includes a second shielding module, the second shielding module is disposed outside the 
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reaction chamber, and forms a second shielding chamber that closes an outer end of the first 

introduction channel connected to the outside. 

[31] In some embodiments of the present disclosure, the chamber body of the lower 

electrode chamber is connected to a sidewall of the reaction chamber, the third through hole and 

the fourth through hole are formed on the sidewall of the reaction chamber. 

[32] In some embodiments of the present disclosure, a fifth through hole is disposed on 

a sidewall of the reaction chamber, a side cover is disposed on an outer side of the fifth through 

hole, the chamber body of the lower electrode chamber is connected to the side cover, and the 

third through hole and the fourth through hole are formed in the side cover; a horizontal rail is 

disposed at a bottom of the reaction chamber, the side cover is connected to the horizontal rail; 

and the side cover can move to the outside of the reaction chamber to allow the lower electrode 

mechanism to move out of the reaction chamber in one piece. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[33] The accompanying drawings are included to provide a further understanding of 

the present disclosure and constitute a part of the specification. The accompanying drawings are 

used to explain the present disclosure in conjunction with the following specific embodiments, 

but are not to be construed as a limitation of the present disclosure. In the accompanying 

drawings: 

[34] FIG. 1A is a cross-sectional view of a lower electrode mechanism according to an 

embodiment of the present disclosure; 

[35] FIG. 1B is a top plan view of the lower electrode mechanism according to an 

embodiment of the present disclosure; 
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[36] FIG. 2 is a cross-sectional view of a first shielding module employed according to 

an embodiment of the present disclosure; 

[37] FIG. 3 is a cross-sectional view of a first component employed according to an 

embodiment of the present disclosure; 

[38] FIG. 4 is a cross-sectional view of a first introduction section of an introduction 

assembly employed according to an embodiment of the present disclosure; 

[39] FIG. 5 is another cross-sectional view of the first introduction section of the 

introduction assembly employed according to an embodiment of the present disclosure; 

[40] FIG. 6A is a cross-sectional view of a second introduction section of the 

introduction assembly employed according to an embodiment of the present disclosure; 

[41] FIG. 6B is another cross-sectional view of the second introduction section of the 

introduction assembly employed according to an embodiment of the present disclosure; 

[42] FIG. 6C is an enlarged view of an area A in FIG. 6A; 

[43] FIG. 7 is a cross-sectional view of a third introduction section of the introduction 

assembly employed according to an embodiment of the present disclosure; 

[44] FIG. 8 is another cross-sectional view of the third introduction section of the 

introduction assembly employed according to an embodiment of the present disclosure;  

[45] FIG. 9 is a radial-sectional view of the first introduction section; 

[46] FIG. 10 is another cross-sectional view of the first introduction section of the 

introduction assembly employed according to an embodiment of the present disclosure; 
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[47] FIG. 11 is a cross-sectional view of a reaction chamber according to another 

embodiment of the present disclosure; and 

[48] FIG. 12 is another cross-sectional view of the reaction chamber according to 

another embodiment of the present disclosure. 

 

DETAILED DESCRIPTION OF THE EMBODIMENTS 

[49]  The present disclosure provides a lower electrode mechanism including a base 

for carrying a workpiece to be processed, and a lower electrode chamber disposed under the 

base. The electrode chamber includes an electromagnetic shielding space and a non-

electromagnetic shielding space that are isolated from each other to prevent a first component in 

the electromagnetic shielding space from being interfered by a second component in the non-

electromagnetic shielding space. Therefore, not only the effect on uniformity of the electric field 

due to the radio frequency interference may be prevented, the radio frequency leakage may be 

reduced by using the electromagnetic shielding space, thereby improving the radio frequency 

stability. In addition, the electromagnetic shielding space and the non-electromagnetic shielding 

space are respectively connected to the outside through a first through hole and a second through 

hole penetrating a lower electrode chamber body. Further, the first component may be introduced 

into the electromagnetic shielding space through the first through hole, and the second 

component may be introduced into the non-electromagnetic shielding space through the second 

through hole. 

[50] In order to make the objectives, technical solutions, and advantages of the present 

disclosure more clear, the technical solutions in the embodiments of the present disclosure will 

be described below with reference to the drawings. It will be appreciated that the described 
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embodiments are some rather than all of the embodiments of the present disclosure. Other 

embodiments conceived by those having ordinary skills in the art on the basis of the described 

embodiments without inventive efforts should fall within the scope of the present disclosure.  

[51] The structure of the lower electrode mechanism is described in detail below. More 

specifically, in conjunction with FIG. 1A to FIG. 10, the lower electrode mechanism according 

to an embodiment of the present disclosure is disposed in a reaction chamber, and includes a 

base 1 for carrying a workpiece to be processed 11, and a lower electrode chamber 12 disposed 

under base 1. The lower electrode chamber 12 includes an electromagnetic shielding space 55 

and a non-electromagnetic shielding space 20 that are isolated from each other. By forming the 

lower electrode chamber 12 into the electromagnetic shielding space 55 and the non-

electromagnetic shielding space 20 isolate from each other, a first component 25 in the 

electromagnetic shielding space 55 may be prevented from being interfered by a second 

component 26 in the non-electromagnetic shielding space 20. 

[52] More specifically, a chamber 2 may include a chamber body. A first extension 

portion 21 may be formed on one side of the chamber body. The first extension portion 21 may 

extend to an inner wall of a sidewall 3 of the reaction chamber, where the lower electrode 

mechanism may be disposed. Further, a first through hole 23 and a second through hole 24 may 

be horizontally disposed and formed in the first extension portion 21. 

[53] As shown in FIG. 1B, an orthographic projection shape of the inner wall of the 

sidewall 3 of the reaction chamber in which the lower electrode mechanism may be located is 

circular in an axial direction of the reaction chamber. That is, an internal space 32 of the reaction 

chamber may be a symmetrical structure, and since the first extension portion 21 described 

above may be a convex with respect to base 1, the overall structure of the lower electrode 
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mechanism may be asymmetrical. As such, the uniformity of the airflow field in the internal 

space 32 of the reaction chamber in which the lower electrode mechanism may be located may 

be affected, thereby affecting the process uniformity. Therefore, in one embodiment, as shown in 

FIG. 1A, a second extension portion 22 may be arranged on the other side of the chamber body 

opposite to the first extension portion 21. The second extension portion 22 may be symmetrical 

with the first extension portion 21 with respect to a center line 111 of base 1 in the radial 

direction, such that the uniformity of the airflow field of the internal space 32 of the reaction 

chamber in which the lower electrode mechanism may be located may be ensured, thereby 

improving the process uniformity. It should be easy to understand that the size and outer shape of 

the second extension portion 22 may be identical to the size and outer shape of the first extension 

portion 21 described above, such that the overall structure of the lower electrode mechanism may 

be symmetrical. 

[54] Referring to FIG. 2, the first component 25 may be sequentially connected to a 

first component connector (not shown) in base 1 through the first through hole 23 and the 

electromagnetic shielding space 55; and the second component 26 may be sequentially connected 

to a second component connector (not shown) in base 1 through the second through hole 24 and 

the non-electromagnetic shielding space 20. 

[55] Referring to FIG. 3, in a practical application, base 1 usually includes a heating 

function. That is, a heating element may be arranged in base 1 to control the temperature of the 

workpiece to be processed 11. In this case, the first component 25 described above may need to 

include a heating wire 501. Further, an interface of the heating wire 501 may be disposed in base 

1 for electrically connecting the heating element to an output end of the heating wire 501. An 

input end of the heating wire 501 may be electrically connected to an AC power source disposed 
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outside the reaction chamber where the lower electrode mechanism may be disposed to provide 

an alternating current for heating. If the base is an electrostatic chuck, a DC electrode for 

generating electrostatic attraction between the workpiece to be processed 11 may be disposed 

inside the electrostatic chuck. In this case, the first component 25 described above may need to 

further include an electrostatic adsorption wire 502. Further, an interface of the electrostatic 

adsorption wire 502 may be disposed in base 1 for electrically connecting the DC electrode to an 

output end of the electrostatic adsorption wire 502. An input end of the electrostatic adsorption 

wire 502 may be electrically connected to a DC power supply disposed outside the reaction 

chamber where the lower electrode mechanism may be disposed to provide a direct current for 

electrostatic adsorption. In addition, if it is necessary to load the RF bias to base 1, the first 

component may further include a RF conductive component. Further, an interface of the RF 

conductive component may be disposed in base 1 for electrically connecting base 1 to an output 

end of the RF conductive component. The RF conductive component may be electrically 

connected to a matching device and a RF power supply disposed outside the reaction chamber 

where the lower electrode mechanism may be disposed to provide a radio frequency current. It 

can be seen from the above description, the first component 25 usually may include a heating 

wire 501, an electrostatic adsorption wire 502, and a RF conductive component. 

[56] Base 1 may further include a back-blowing channel for introducing a cooling air 

into a gap between base 1 and the workpiece to be processed 11, and a cooling channel for 

cooling base 1. In this case, the second component 26  described above may include a back-

blowing duct 8, and an interface of the back-blowing duct 8 may be disposed in base 1 for 

connecting the back-blowing channel to an output end of the back-blowing duct 8. An input end 

of the back-blowing duct 8 may be connected to a back-blow air supply disposed outside the 
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reaction chamber where the lower electrode mechanism may be disposed to provide a cooling 

air. Base 1 may further include a cooling channel for cooling base 1. In this case, the second 

component 26  described above may include a cooling duct 9, and an interface of the cooling 

duct 9 may be disposed in base 1 for connecting the cooling channel to an output end of the 

cooling duct 9. An input end of the cooling duct 9 may be connected to a cooling water supply 

disposed outside the reaction chamber where the lower electrode mechanism may be disposed to 

provide cooling water. In addition, a temperature sensor may be disposed in base 1. In this case, 

the second component 26  described above may include a wire 10 of the temperature sensor, and 

an interface of the wire 10 may be disposed in base 1 for connecting the temperature sensor to an 

output end of the wire 10. An input end of the wire 10 may be connected to a control unit 

disposed outside the reaction chamber where the lower electrode mechanism may be disposed 

for outputting detection data to the control unit. Further, a thimble mechanism 7 may be disposed 

in the non-electromagnetic shielding space 20 for lifting/lowering the workpiece to be processed 

11 on base 1 while handling the wafer. It can be seen from the above description, the second 

component 26 usually may include a back-blowing duct 8, a cooling duct 9, and a wire 10. 

[57] The forming of the structure of the electromagnetic shielding space 55 and the 

non-electromagnetic shielding space 20 described above will be described in detail below. More 

specifically, in the present embodiment, base 1 may include a base body and an insulating disk 

51 that are disposed in the order from top to bottom. The insulating disk 51 may be disposed on 

top of the lower electrode chamber 12 for carrying the base body and electrically insulating the 

base body from the chamber 2 of the lower electrode chamber. The insulating disk 51 may have 

a disk shape, and the insulating disk 51 may be made of an insulating material such as aluminum 

oxide. In some embodiments, the thickness of the insulating disk 51 may range from 60 mm to 
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300 mm to ensure good insulation between the base body, the chamber 2 of the lower electrode 

chamber, and the components inside the chamber 2 of the lower electrode chamber, and to 

stabilize the potential of the base body. In addition, in some embodiments, the portions of the 

back-blowing duct 8, the cooling duct 9, and the thimble mechanism 7 connected to the base 

body may be made of an insulating material to electrically insulate the back-blowing duct 8, the 

cooling duct 9, and the thimble mechanism 7 from the base body. 

[58] The lower electrode mechanism may further include a first shielding module. The 

first shielding module may be disposed between an inner end of the first through hole 23 and 

base 1, and located in the lower electrode chamber 12 to form a first electromagnetic shielding 

chamber. That is, the first electromagnetic shielding chamber may be the electromagnetic 

shielding space 55. The space outside the first electromagnetic shielding chamber in the lower 

electrode chamber 12 may be the non-electromagnetic shielding space 20. 

[59] In the present embodiment, the first shielding module described above may 

include a shielding sleeve 53 having an arc shape and disposed in the lower electrode chamber 

12. Further, one end of the shielding sleeve 53 may be connected to an interface disk 52 disposed 

at the bottom of the insulating disk 51, and the other end of the shielding sleeve 53 may be 

communicating with a first introduction channel 41, thereby forming the first electromagnetic 

shielding chamber. By making the shielding sleeve in an arc shape, the space occupied by the 

shielding sleeve 53 in the lower electrode chamber 12 may be reduced, thereby facilitating the 

arrangement of the second component in the non-electromagnetic shielding space 20. In addition, 

in some embodiments, an elastic conductive wafer may be disposed at the joint of the shielding 

sleeve 53 and the interface disk 52, and the joint of the shielding sleeve 53 and an inner wall of 
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the chamber 2 to enhance the grounding effect of the shielding sleeve 53 through the interface 

disk 52 and the chamber 2. 

[60] In the present embodiment, the lower electrode mechanism may further include an 

introduction assembly 60. The introduction assembly 60 may be used as a carrier for the first 

component 25 described above, and integrate all of the first components 25 and introduce them 

into the bottom of base 1, such that he introduction paths of the different first components may 

be the same, thereby improving the uniformity of the arrangement of the first components 25. 

[61] The specific structure of the introduction assembly 60 will be described in detail 

below. More specifically, as shown in FIG. 1A, the extending direction of the introduction 

assembly 60 may sequentially coincide with the axial direction of the first through hole 23 and 

the axial direction of the electromagnetic shielding space 55. For the ease of installation, the 

introduction assembly 60 may include a first introduction section 61, a second introduction 

section 62, and a third introduction section 63 that are sequentially connected. In particular, the 

first introduction section 61 may be embedded in the insulating disk 51; the second introduction 

section 62 may be disposed in the electromagnetic shielding space 55; and the third introduction 

section 63 may protrude through the first through hole 23 to the outside of the lower electrode 

mechanism. 

[62] In the present embodiment, as shown in FIG. 4 and FIG. 5, the first introduction 

section 61 includes a radio frequency sleeve 611 and a first insulator 618. The radio frequency 

sleeve 611 may be used as the RF conductive component described above to conduct radio 

frequency power. An upper end of the radio frequency sleeve 611 may be electrically connected 

to the base body, and a lower end of the radio frequency sleeve 611 may extend to a lower 

surface of the insulating disk 51 and connect to the second introduction section 62. In the present 
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embodiment, the radio frequency sleeve 611 may be a vertically disposed straight cylinder, and a 

connection barrel 612 having a smaller diameter than the straight cylinder may be formed at an 

upper end of the straight cylinder. Correspondingly, a groove may be formed on the lower 

surface of the base body to be used as an interface of the connection barrel 612, and the 

connection barrel 612 may be embedded in the groove, such that the radio frequency sleeve 611 

may be in good electrical contact with the base body. In addition, a lower end of the straight 

cylinder may extend to the lower surface of the insulating disk 51 and connect to the second 

introduction section 62. 

[63] The first insulator 618 may be used as a carrier of the heating wire 501 and the 

electrostatic adsorption wire 502, and electrically insulate both the heating wire 501 and the 

electrostatic adsorption wire 502 from the radio frequency sleeve 611. The first insulator 618 

may be disposed in the radio frequency sleeve 611, and the first insulator 618 may substantially 

fill the internal space of the radio frequency sleeve 611 to fix the heating wire 501 and the 

electrostatic adsorption wire 502 and insulate the heating wire 501 and the electrostatic 

adsorption wire 502 from the radio frequency sleeve 611 described above. More specifically, the 

first insulator 618 may include a center portion 613 embedded in the straight cylinder and an 

outer ring portion 614 disposed around the outer peripheral wall of the straight cylinder. A lower 

surface of the center portion 613 may be a lower contact surface 616, and an upper surface of the 

outer ring portion 614 may be an upper contact surface 615. The upper contact surface 615 may 

be in contact with the lower surface of the base body, and the lower contact surface 616 may be 

in contact with the second introduction section 62. In addition, a plurality of first conductive 

channels 17 may be formed in the first insulator 618. Each of the first conductive channels 17 

may extend from the upper contact surface 615 to the lower contact surface 616, and the heating 
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wire 501 and the electrostatic adsorption wire 502 may pass through the respective first 

conductive channels 17 in a one-to-one correspondence. A first channel 14 may be formed in the 

center portion 613, a second channel 15 may be formed in the cylindrical wall of the straight 

cylinder, and a third channel 16 may be formed in the outer ring portion 614. The first channel 

14, the second channel 15, and the third channel 16 may be connected to form the first 

conductive channels 17.  

[64] In the present embodiment, the first conductive channels 17 may be arranged as 

follow. The heating wire 501 and the electrostatic adsorption wire 502 may extend vertically 

upward from the lower contact surface 616 into the center portion 613, pass through the cylinder 

wall of the straight cylinder in the horizontal direction and extend into the outer ring portion 614, 

and finally extend vertically upward from the upper contact surface 615 and connect to a 

corresponding in the base body. In some embodiments, corresponding to the first components 25 

having different functions, the plurality of the first conductive channels 17 may be layered in the 

vertical direction in the first insulator 618 to prevent different first components 25 from 

interfering with each other. Further, the heights of the plurality of the first conductive channels 

17 extending horizontally in the center portion 613 and the outer ring portion 614 may be 

different to achieve a layered arrangement. For example, for the heating wire 501 and the 

electrostatic adsorption wire 502, by using the layered arrangement, it may be possible to reduce 

the interference of the heating wire 501 that supplies the alternating current to the electrostatic 

adsorption wire 502 that supplies the direct current. In addition, based on difference of the 

supply voltages of the heating wire 501 and the electrostatic adsorption wire 502 (usually, the 

DC voltage maybe 2400V and the AC voltage may be 220V), the first conductive channel 

corresponding to the heating wire 501 may be disposed in a layer under the first conductive 
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channel corresponding to the electrostatic adsorption wire 502. As such, the heating wire 501 

may be closer to the grounding position to ensure that the heating wire 501 is sufficiently 

insulated from the ground. In addition, the arrangement of the plurality of conductive channels 

17 shown in FIG. 4 may satisfy the arrangement shown in FIG. 9, where a plurality of heating 

wires 501 are symmetrically distributed around the axis of the center portion 613; there is at least 

one electrostatic adsorption wire 502, which is disposed inside the plurality of heating wires 501. 

[65] As a variant of the first introduction section 61 described above, as shown in FIG. 

10, the first introduction section 61 includes a radio frequency sleeve 611and a first insulator 

618. In particular, the radio frequency sleeve 611 may be a cone, and the diameter of the upper 

end of the cone may be larger than the diameter of the lower end of the cone. That is, the shape 

of the cone may be similar to a bowl shape to accommodate the first insulator 618 therein. 

Further, an upper end 611a of the cone may be electrically conductive to the base body, and the 

upper end 611a of the cone may be embedded in the base body to achieve a good electrical 

contract of the cone with the base body. A lower end 611b of the cone may extend to the lower 

surface of the insulating disk 51 and connect to the second introduction section 62. The first 

insulator 618 may be embedded in the cone and conform to the shape of the cone, that is, also in 

the shape of a bowl to fix the heating wire 501 and the electrostatic adsorption wire 502, and to 

insulate the heating wire 501 and the electrostatic adsorption wire 502 from the radio frequency 

sleeve 611 described above. The structure and arrangement of the first conductive channels 17 

disposed in the first insulator 618 are the same as the first conductive channels 17 described 

above, and are not described herein again. 

[66] As shown in FIG. 6A and FIG. 6B, the second introduction section 62 includes a 

first radio frequency conduit 621 and a second insulator 622. In particular, the first radio 
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frequency conduit 621 may be used as a radio frequency conductive component, and an upper 

end of the first radio frequency conduit 621 may be connected to the lower end of the radio 

frequency sleeve 611. As shown in FIG. 6A and FIG. 6B, the upper end of the first radio 

frequency conduit 621 is sleeved on an outer peripheral wall of the lower end of the radio 

frequency sleeve 611, and the first radio frequency conduit 621 and the radio frequency sleeve 

611 may be fixed connected by screws. Further, an elastic conductive wafer 624 may be 

disposed between an inner peripheral wall of the upper end of the first radio frequency conduit 

621 and the outer peripheral wall of the lower end of the radio frequency sleeve 611 for 

enhancing the electrical contact between the first radio frequency conduit 621 and the radio 

frequency sleeve 611 to achieve good electrical conductivity. The radio frequency conduit 621 

may have an arc shape, and the lower end of the radio frequency conduit 621 may extend along 

an arcuate axis of the shielding sleeve 53 and connect to the third introduction section 63. 

[67] The second insulator 622 may be filled in the first radio frequency conduit 621, 

and similar to the first insulator described above, the second insulator 622 may substantially fill 

the internal space of the first radio frequency conduit 621 to achieve fixation of the heating wire 

501 and the electrostatic adsorption wire 502 while electrically insulating the heating wire 501 

and the electrostatic adsorption wire 502 from the first radio frequency conduit 621. Further, a 

first end surface of the second insulator 622 may be opposite to the first introduction section 61, 

and a second end surface of the second insulator 622 may be opposite to the third introduction 

section 63. Furthermore, a plurality of second conductive channels 18 may be formed in the 

second insulator 622, and the second conductive channels 18 may be disposed along an axis of 

the first radio frequency conduit 621. One end of the second conductive channels 18 may extend 

to the first end surface of the second insulator 622, and the other end of the second conductive 



 

-22- 

channels 18 may extend from the first end surface to the second end surface. The heating wire 

501 and the electrostatic adsorption wire 502 may pass through the respective second conductive 

channels 18 in a one-to-one correspondence, and the arrangement of the plurality of second 

conductive channels 18 may identical to the arrangement of the first conductive channels shown 

in FIG. 9. 

[68] In addition, the manner of connecting the portion of the heating wire 501 and the 

electrostatic adsorption wire 502 in the second conductive channel to the portion in the first 

conductive channel may be as follow. As shown in FIG. 6C, a plurality of tabs 623 may be 

disposed at the ends of the portion of the heating wire 501 and the electrostatic adsorption wire 

502 in the second conductive channel. Correspondingly, a plurality of sockets (not shown) may 

be disposed at the ends of the portion of the heating wire 501 and the electrostatic adsorption 

wire 502 in the second conductive channel. The portion of the heating wire 501 and the 

electrostatic adsorption wire 502 in the second conductive channel and the portion of the heating 

wire 501 and the electrostatic adsorption wire 502 in the second conductive channel may be 

electrically conducted to each other by inserting the tabs 623 into the sockets. 

[69]  In some embodiments, the inner diameter of the shielding sleeve 53 may be 2-6 

times of the outer diameter of the second introduction section 62, such that the electromagnetic 

shielding space 55 may be wide enough to prevent the shielding sleeve 53 from interfering with 

the radio frequency conductive component (i.e., the first radio frequency conduit 621) in the 

second introduction section 62. In addition, in some embodiments, the outer diameter of the 

second introduction section may range from 15 mm to 50 mm to provide sufficient space to 

arrange the first components 25 with different functions. Further, the outer diameter of the third 
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introduction section 63 may be the same as the outer diameter of the second introduction section 

62. 

[70] As shown in FIG. 7 and FIG. 8, the third introduction section 63 includes a 

second radio frequency conduit 631 and a third insulator 632. In particular, the second radio 

frequency conduit 631 may be used as a radio frequency conductive component, and one end of 

the second radio frequency conduit 631 may be connected to the second introduction section 62. 

The specific connection manner may be the same as the connection of the upper end of the first 

radio frequency conduit 621 to the lower end of the radio frequency sleeve 611 shown in FIG. 

6C. Further, the other end of the second radio frequency conduit 631 may extend horizontally 

along the axis of the first through hole 23 to the outside of the lower electrode mechanism. 

[71] The third insulator 632 may be disposed in the second radio frequency conduit 

631, and the third insulator 632 may substantially fill the inner fill the internal space of the 

second radio frequency conduit 631 to achieve fixation of the heating wire 501 and the 

electrostatic adsorption wire 502 while electrically insulating the heating wire 501 and the 

electrostatic adsorption wire 502 from the second radio frequency conduit 631. A first end 

surface of the third insulator 632 may be opposite to the second introduction section 62, that is, 

opposite to the second end surface of the second insulator 622 (i.e., the end facing the second 

through hole 24). Further, a plurality of third conductive channels 19 may be formed in the third 

insulator 632. Each of the third conductive channels 19 may be disposed along an axis of the 

second radio frequency conduit 631, and the third conductive channels 19 may extend from the 

first end surface of the third insulator 632 to a second end face of the third insulator 632. The 

heating wire 501 and the electrostatic adsorption wire 502 may pass through the respective third 

conductive channels 19 in a one-to-one correspondence, and protrude from the second end 
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surface of the third insulator 632. In addition, the arrangement of the plurality of third conductive 

channels 19 may identical to the arrangement of the first conductive channels shown in FIG. 9. 

[72] In addition, as shown in FIG. 1A, the first shielding module further includes a 

first insulating ring 531. The first insulating ring 531 may be disposed on an inner wall of the 

shielding sleeve 53 for fixing the second introduction section 62 and isolating the second 

introduction section 62 from the shielding sleeve 53 to ensure the electrical insulation between 

the second introduction section 62 and the shielding sleeve 53. The first insulating ring 531 may 

be a closed ring body or provided by a plurality of separate bodies spaced around the inner wall 

of the shielding sleeve 53. Further, the second introduction section 62 may pass through the ring 

hole of the first insulating ring 531. In a practical application, there may be a plurality of first 

insulating rings 531, and the plurality of first insulating rings 531 may be spaced apart along the 

axial direction of the shielding sleeve 53. 

[73] Similar to the above, the first shielding module may further include a second 

insulating ring 231. The second insulating ring 231 may be disposed on an inner wall of the 

second through hole 24 for fixing the third introduction section 63 and isolating the third 

introduction section 63 from the first extension portion 21. More specifically, as shown in FIG. 

1A, there are a plurality of second insulating rings 231 disposed along the axial direction of the 

second through hole 24, and the third introduction section 63 may sequentially pass through the 

ring holes of the plurality of second insulating rings 231. Of course, in a practical application, the 

number of the second insulating rings 231 may also be set to one based on the specific situation. 

[74] In summary, the present disclosure provides a lower electrode mechanism that 

forms an electromagnetic shielding space and a non-electromagnetic shielding space that may be 

isolated from each other to prevent a first component in the electromagnetic shielding space from 
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being interfered by a second component in the non-electromagnetic shielding space. Therefore, 

not only the effect on uniformity of the electric field due to the radio frequency interference may 

be prevented, the radio frequency leakage may be reduced by using the electromagnetic shielding 

space, thereby improving the radio frequency stability. 

[75] Another embodiment of the present disclosure further provides a reaction 

chamber. Referring to FIG. 2, FIG. 11, and FIG. 12, a radio frequency coil 103 is disposed above 

a reaction chamber 100 and electrically connected to a radio frequency power supply (not 

shown) through a matching unit 104, and a lower electrode mechanism 200 is disposed in the 

reaction chamber 100. In particular, the lower electrode mechanism may be the lower electrode 

mechanism provided in the previous embodiments of the present disclosure. 

[76] The sidewall 3 of the reaction chamber may be formed with a third through hole 

30 and a fourth through hole 31 that are horizontally disposed. The third through hole 30 may 

communicate with the first through hole 23 of the lower electrode mechanism to form the first 

introduction channel 41, and the fourth through hole 31 may communicate with the second 

through hole 24 of the lower electrode mechanism to form the second introduction channel 42. 

The electromagnetic shielding space 55 and the non-electromagnetic shielding space 20 may 

respectively communicate with the outside through the first introduction channel 41 and the 

second introduction channel 42. The third introduction section 63 may project out of the reaction 

chamber through the first introduction channel 41, and the second component may project out 

through the second introduction channel 42 to the outside of the reaction chamber. 

[77] In the present embodiment, as shown in FIG. 2, the lower electrode mechanism 

further includes a second shielding module 43. The second shielding module 43 may be disposed 

outside the reaction chamber and form a second shielding chamber 54 that may close the outer 
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end of the first introduction channel 41 in communication with the outside. More specifically, the 

second shielding chamber 54 may have a box shape and may be disposed outside the third 

through hole 30 of the reaction chamber sidewall 3, such that radio frequency leakage may be 

further reduced. In a practical application, the sidewall 3 of the reaction chamber may be 

grounded, and the chamber of the second shielding chamber may be grounded through the 

sidewall 3. In addition, in some embodiments, an elastic conductive wafer may be disposed at the 

joint of the sidewall 3 of the reaction chamber and the chamber of the second shielding chamber 

54 to improve the grounding effect of the second shielding chamber 54. 

[78] The second shielding chamber 54 may include an opening to introduce the first 

component 25. The opening may include a radio frequency opening 541 for introducing a radio 

frequency conductive component, a wire opening 542 for introducing the heating wire 501 and 

the electrostatic adsorption wire 502. The second radio frequency conduit 631 extending from 

the first through hole 23 may be connected to a radio frequency supply disposed outside the 

second shielding chamber 54 through the radio frequency opening 541 on the second shielding 

chamber 54. The radio frequency supply may include a matcher 4 and a radio frequency power 

supply (not shown) that may be sequentially connected. The heating wire 501 and the 

electrostatic adsorption wire 502 extending from the second end surface of the third insulator 632 

may be connected to the power supply disposed outside the second shielding chamber 54 through 

the wire opening 542. 

[79] In the present embodiment, a conductive pin 634 may be disposed at one end of 

the second end surface of the corresponding third insulator 632 of the second radio frequency 

conduit 631. The conductive pin 634 may be connected to the matcher 4 through the radio 

frequency opening 541, and the specific connection manner may be as follow: the radio 
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frequency opening 541 may be disposed at a position opposite to the second end surface of the 

third insulator described above. In addition, a fourth channel 40 may be disposed on the outer 

peripheral wall of the second radio frequency conduit 631, and the heating wire 501 and the 

electrostatic adsorption wire 502 may sequentially extend through the fourth channel 40 and the 

wire opening 542, and connect to the corresponding power supply. By disposing the wire 

opening 542 described above on the outer peripheral wall of the second radio frequency conduit 

631, it may be possible to prevent the heating wire 501 and the electrostatic adsorption wire 502 

described above from interfering with the conductive pin 634. 

[80] In some embodiments, a through hole 101 may be disposed on the sidewall of the 

reaction chamber 100 for the lower electrode mechanism to pass through. A side cover 102 may 

be disposed on an outer side of the through hole 101 and connect with the chamber body of the 

lower electrode chamber 200. In addition, a horizontal rail 105 and a connecting member 

slidably connected to the horizontal rail 105 may be disposed at the bottom of the reaction 

chamber 100, and the side cover 102 may be connected to the horizontal rail 105. The side cover 

102 may be movable toward the outside of the reaction chamber 100 to move the whole lower 

electrode mechanism out of the reaction chamber 100. When the lower electrode mechanism 200 

needs to be repaired, the lower electrode mechanism may be completely removed from the 

reaction chamber 100 by manual or automatic control, thereby facilitating the maintenance of the 

lower electrode mechanism 200.  

[81] By employing the lower electrode mechanism provided by the embodiment of the 

present disclosure, the reaction chamber provided by the embodiment of the present disclosure 

may not only the effect on uniformity of the electric field due to the radio frequency interference 
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may be prevented, the radio frequency leakage may be reduced, thereby improving the radio 

frequency stability. 

[82] The foregoing describes the embodiments of the present disclosure. It should be 

noted that the embodiments are only used to understand the present disclosure, and are not 

intended to limit the protection scope of the present disclosure. In addition, the feature of the 

embodiments, unless otherwise specified, the technical features that appear in the same or 

different embodiments can be used in combination when there is no conflict. 

[83] It should be noted that in the previous embodiments, the directional terminology 

used, such as “top,” “bottom,” “front,” “back,” etc., is used with reference to the orientation of 

the Figure(s) being described. The components of the present disclosure can be positioned in a 

number of different orientations. As such, the directional terminology is used for purposes of 

illustration and is in no way limiting the protection scope of the present disclosure. Throughout 

the drawings, the same elements are denoted by the same or similar reference numerals. 

Conventional structures or configurations may be omitted when it may cause confusion to the 

understanding of the present disclosure. Further, the shapes and dimensions of various 

components in the accompanying drawings do not reflect the true size and scale, and merely 

illustrate the content of the embodiments of the present disclosure. 

[84] In addition, the word "comprising" does not exclude elements or steps which are 

not recited in the claims. The word "a" or "an" does not exclude a plural of such elements. 

[85] The use of the ordinal numbers such as "first", "second", "third" and the like in 

the specification and claims for modifying corresponding elements does not mean that the 

elements has an ordinal number, or there is an order of one element and another element. The 
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ordinal numbers are only used to enable a component having a certain name to be clearly 

distinguished from another component having the same name. 

[86] Similarly, it should be understood that various features of the present disclosure 

are sometimes grouped together into a single embodiment, a single figure, or description thereof 

in the above description of the example embodiments of the present disclosure, so as to simplify 

the present disclosure and facilitate the understanding of one or more of the aspects of the 

present disclosure. However, the method according to the present disclosure is not to be 

interpreted as reflecting the intention that the claimed disclosure requires more features than 

those specifically recited in the claims. Rather, as disclosed in the following claims, the disclosed 

aspects are less than all features of a single embodiment disclosed above. Therefore, the claims 

following the specific embodiments are hereby explicitly incorporated into the specific 

embodiments, and each of the claims per se is used as a separate embodiment of the present 

disclosure.  
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CLAIMS 

WHAT IS CLAIMED IS: 

 

1. A lower electrode mechanism, comprising: 

a base for carrying a workpiece to be processed; 

a lower electrode chamber disposed under the base including: an electromagnetic 

shielding space and a non-electromagnetic shielding space isolated from each other, the chamber 

of the lower electrode chamber includes a first through hole and a second through hole, and the 

electromagnetic shielding space and the non-electromagnetic shielding space respectively 

connect to outside through the first through hole and the second through hole to prevent first 

components disposed in the electromagnetic shielding space from being interfered by a second 

component disposed in the non-electromagnetic shielding space. 

 

2. The lower electrode mechanism according to claim 1, wherein the chamber of the 

lower electrode chamber includes a chamber body, a first extension portion is formed on one side 

of the chamber body, and the first through hole and the second through hole are formed and 

horizontally disposed in the first extension portion. 

 

3. The lower electrode mechanism according to claim 2, wherein a second extension 

portion is formed on the other side of the chamber body opposite to the first extension portion, 

the second extension is symmetrical with the first extension portion with respect to a center line 

of the base in a radial direction. 
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4. The lower electrode mechanism according to claim 1, wherein the lower electrode 

mechanism further includes a first shielding module, the first shielding module is disposed 

between an inner end of the first through hole connected to the lower electrode chamber and the 

base, and is located in the lower electrode chamber to from a first electromagnetic shielding 

chamber, the first electromagnetic shielding chamber being the electromagnetic shielding space; 

and 

a space outside the first electromagnetic shielding chamber in the lower electrode 

chamber is the non-electromagnetic shielding space. 

 

5. The lower electrode mechanism according to claim 4, wherein the first shielding 

module includes: 

a shielding sleeve having an arc shape, one end of which is disposed under the base, and 

the other end of which is connected to the first through hole to form the first electromagnetic 

shielding chamber. 

  

6. The lower electrode mechanism according to claim 1, wherein the base includes a 

base body and an insulating disk disposed sequentially from top to bottom; and 

the lower electrode mechanism further includes an introduction assembly, the 

introduction assembly including a first introduction section, a second introduction section, and a 

third introduction section that are sequentially connected, in which the first introduction section 

is embedded in the insulating disk; the second introduction section is located in the 

electromagnetic shielding space; and the third introduction section protrudes outside the lower 

electrode chamber through the first through hole. 
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7. The lower electrode mechanism according to claim 6, wherein the first 

introduction section includes: 

a radio frequency sleeve, an upper end of which is electrically connected to the base 

body, a lower end of which extends to a lower surface of the insulating disk and being connected 

to the second introduction section; 

a first insulator disposed in the radio frequency sleeve, which includes an upper contact 

surface in contact with a lower surface of the base body and a lower contact surface opposite to 

the second introduction section; and 

a plurality of first conductive channels formed in the first insulator, each of the first 

conductive channels extends from the upper contact surface to the lower contact surface, and 

each of the first components passes through each of the first conductive channels in a one-to-one 

correspondence. 

 

8. The lower electrode mechanism according to claim 7, wherein the radio frequency 

sleeve is a vertically arranged straight cylinder, a connecting barrel having a diameter smaller 

than the straight cylinder is formed at a top of the straight cylinder, and the connecting barrel is 

embedded in the base body;  

a lower end of the straight cylinder extends to the lower surface of the insulating disk and 

is connected to the second introduction section; 

the first insulator includes a center portion embedded in the straight cylinder and an outer 

ring portion disposed around an outer peripheral wall of the straight cylinder, in which a lower 
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surface of the center portion is used as the lower contact surface and an upper surface of the 

outer ring portion is used as the upper contact surface; 

a first channel is formed in the center form, a second channel is formed in a cylindrical 

wall of the straight cylinder, and a third channel is formed in the outer ring portion, the first 

channel, the second channel, and the third channel are connected to form the first conductive 

channel. 

  

9. The lower electrode mechanism according to claim 8, wherein the plurality of 

first conductive channels are disposed in layers in a vertical direction in the first insulator. 

 

10. The lower electrode mechanism according to claim 9, wherein the plurality of 

first conductive channels include: 

at least one first conductive channel corresponding to a heating wire, and at least one first  

conductive channel corresponding to an electrostatic adsorption wire; and 

the conductive channel corresponding to the heating wire being located in a lower layer 

of the conductive channel corresponding to the electrostatic absorption wire. 

 

11. The lower electrode mechanism according to claim 7, wherein the radio frequency 

sleeve is a cone, a diameter of an upper end of the cone is larger than a diameter of a lower end 

of the cone;  

the upper end of the cone is electrically connected to the base body, and the lower end of 

the cone extends to the lower surface of the insulating disk and is connected to the second 

introduction section; 
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the first insulator is embedded in the cone and conforms to the shape of the cone. 

 

12. The lower electrode mechanism according to claim 6, wherein the second 

introduction section includes: 

a first radio frequency conduit having an arc shape, and an upper end of the first radio 

frequency conduit is connected to the first introduction section, a lower end of the first radio 

frequency conduit is connected to the third introduction section;  

a second insulator, which is disposed in the first radio frequency conduit, and a first end 

surface of the second insulator is opposite to the first introduction section, a second end surface 

of the second insulator is opposite to the third introduction section; and 

a plurality of second conductive channels formed in the second insulator, each of the 

second conductive channels is disposed along an axis of the first radio frequency conduit, and the 

second conductive channels extend from the first end surface to the second end surface;  

each of the first components passes through each of the second conductive channels in a 

one-to-one correspondence. 

 

13. The lower electrode mechanism according to claim 6, wherein the third 

introduction section includes: 

a second radio frequency conduit, one end of the second radio frequency conduit is 

connected to the second introduction section, and the other end of the second radio frequency 

conduit extends horizontally along the axis of the first through hole to the outside of the lower 

electrode chamber; 
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a third insulator, which is disposed in the second radio frequency conduit, and a first end 

surface of the third insulator is opposite to the second introduction section; and 

a plurality of third conductive channels formed in the third insulator, each of the third 

conductive channels is disposed along an axis of the second radio frequency conduit, and the 

third conductive channels extend from the first end surface of the third insulator to a second end 

surface of the third insulator; 

each of the first components passes through each of the third conductive channels in a 

one-to-one correspondence and protrudes from the second end surface of the third insulator. 

 

14. The lower electrode mechanism according to claim 13, wherein a conductive pin 

is disposed on one end of the second radio frequency conduit corresponding to the second end 

surface of the third insulator; 

a fourth channel is disposed in in a sidewall of the second radio frequency conduit 

between the second end surface of the third insulator and the conductive pin, the first 

components extending from the second end surface of the third insulator extends outwardly from 

the fourth channel. 

 

15. The lower electrode mechanism according to claim 1, wherein the first 

components includes a plurality of heating wires and at least one electrostatic adsorption wire, in 

which, 

the plurality of heating wires are symmetrically distributed around an axis of the 

electromagnetic shielding space; and 
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the at least one electrostatic adsorption wire is disposed inside the plurality of heating 

wires. 

 

16. The lower electrode mechanism according to claim 6, wherein an inner diameter 

of the electromagnetic shielding space is 2 to 6 times of an outer diameter of the second 

introduction section. 

 

17. The lower electrode mechanism according to claim 16, wherein the outer diameter 

of the second introduction section ranges from 15 to 50 mm. 

 

18. The lower electrode mechanism according to claim 6, wherein a thickness of the 

insulating disk ranges from 60 to 300 mm. 

 

19. The lower electrode mechanism according to any one of claims 6-14, wherein the 

lower electrode mechanism further includes: 

at least one first insulating ring, the third introduction section is fixed to an inner wall of 

the electromagnetic shielding space through the first insulating ring to be isolated from the inner 

wall of the electromagnetic shielding space; and/or 

at least one second insulating ring, the third introduction section is fixed to an inner wall 

of the first through hole through the second insulating ring to be isolated from the inner wall of 

the first through hole. 

 

20. A reaction chamber, comprising: 
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the lower electrode mechanism according to any one of claims 1-19 disposed in the 

reaction chamber. 

 

21. The reaction chamber according to claim 20, wherein the lower electrode 

mechanism is connected to the reaction chamber, a third through hole and a fourth through hole 

are formed in the reaction chamber, the third through hole is connected to the first through hole 

to form a first introduction channel, the fourth through hole is connected to the second through 

hole to form a second introduction channel;  

the first components protrude outside the reaction chamber through the first introduction 

channel, the second component protrudes outside the reaction chamber through the second 

introduction channel. 

 

22. The reaction chamber according to claim 21, wherein the lower electrode 

mechanism further includes a second shielding module, the second shielding module is disposed 

outside the reaction chamber, and forms a second shielding chamber that closes an outer end of 

the first introduction channel connected to the outside. 

 

23. The reaction chamber according to claim 21, wherein the chamber body of the 

lower electrode chamber is connected to a sidewall of the reaction chamber, the third through 

hole and the fourth through hole are formed on the sidewall of the reaction chamber. 

 

24. The reaction chamber according to claim 21, wherein a fifth through hole is 

disposed on a sidewall of the reaction chamber, a side cover is disposed on an outer side of the 
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fifth through hole, the chamber body of the lower electrode chamber is connected to the side 

cover, and the third through hole and the fourth through hole are formed in the side cover; 

a horizontal rail is disposed at a bottom of the reaction chamber, the side cover is 

connected to the horizontal rail; and 

the side cover can move to the outside of the reaction chamber to allow the lower 

electrode mechanism to move out of the reaction chamber in one piece. 
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	[61] The specific structure of the introduction assembly 60 will be described in detail below. More specifically, as shown in FIG. 1A, the extending direction of the introduction assembly 60 may sequentially coincide with the axial direction of the fi...
	[62] In the present embodiment, as shown in FIG. 4 and FIG. 5, the first introduction section 61 includes a radio frequency sleeve 611 and a first insulator 618. The radio frequency sleeve 611 may be used as the RF conductive component described above...
	[63] The first insulator 618 may be used as a carrier of the heating wire 501 and the electrostatic adsorption wire 502, and electrically insulate both the heating wire 501 and the electrostatic adsorption wire 502 from the radio frequency sleeve 611....
	[64] In the present embodiment, the first conductive channels 17 may be arranged as follow. The heating wire 501 and the electrostatic adsorption wire 502 may extend vertically upward from the lower contact surface 616 into the center portion 613, pas...
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