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5 
BACKGROUND 

1. Field of the Invention 

[0001] The present embodiments relate to wafer processing apparatus, and more 

particularly, apparatus, methods, for processing a wafer in a wafer processing apparatus. 

10 2. Description of the Related Art 

[0001] The manufacturing of integrated circuits includes immersing silicon 

substrates (wafers) containing regions of doped silicon in chemically-reactive plasmas, where 

the submicron device features (e.g., transistors, capacitors, etc.) are etched onto the surface. 

Once the first layer is manufactured, several insulating (dielectric) layers are built on top of 

15 the first layer, where holes, also referred to as vias, and trenches are etched into the material 

for placement of the conducting interconnectors. 

[0002] Non-uniform etching can adversely impact wafer yield. Moreover, as the 

size of the critical dimension shrinks with each new generation of devices, and as wafer sizes 

increase to facilitate production of higher numbers of devices from the same wafer, non-

20 uniformity requirements become ever more stringent. Thus, controlling non-uniformity is key 

to enabling more advanced technology nodes to be produced in a cost-effective manner. 

[0003] It is in this context that embodiments of the invention arise. 

SUMMARY 
25 [0004] Embodiments of the disclosure provide embodiments of a process 

chamber, used for processing semiconductor wafers. In one implementation, the process 

chamber includes a strap that couples a first part of a ground assembly with a second part of 

the ground assembly to complete a flexible ground path between the parts. 

[0005] In one embodiment, a chamber for processing semiconductor wafers is 

30 disclosed. The chamber includes an electrostatic chuck having a surface for supporting a 

substrate. A ground assembly is provided that surrounds a periphery of the electrostatic 

chuck. The ground assembly includes a first annular part and a second annular part and a 

space between the first annular part and the second annular part. A conductive strap having 

flexibility is provided. The conductive strap is annular and has a curved cross-sectional shape 
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with a first end and a second end. The conductive strap is disposed in the space such that the 

first is electrically connected to the first annular part and the second end is electrically 

connected to the second annular part. The curved cross-sectional shape has an opening that 

faces away from the electrostatic chuck when the annular conductive strap is in the space. 

5 [0006] In another embodiment, a chamber is closed. The chamber includes an 

electrostatic chuck having a surface for supporting a substrate. Also included is a focus ring 

assembly surrounding a periphery of the electrostatic chuck and a ground assembly 

surrounding a periphery of the focus ring assembly, The ground assembly includes a first 

annular part and a second annular part and a space between the first annular part and the 

10 second annular part. A conductive strap having flexibility is provided. The conductive strap 

is annular and has a curved cross-sectional shape with a first end and a second end. The 

conductive strap is disposed in the space such that the first is electrically connected to the first 

annular part and the second end is electrically connected to the second annular part. The 

curved cross-sectional shape has an opening that faces away from the electrostatic chuck 

15 when the annular conductive strap is in the space. 

[0007] In one embodiment, the chamber is provided, wherein the conductive strap 

includes a plurality of fingers, and where each finger extends between the first end and the 

second end of the curved cross-sectional shape. 

[0008] In one embodiment, the chamber is provided, wherein the first end and 

20 second end of the curved cross-sectional shape are respectively clamped to the first and 

second annular parts of the ground assembly. 

[0009] In one embodiment, the chamber is provided, wherein the first annular part 

of the ground assembly is configured to move vertically and the conductive strap having 

flexibility will compress when the first annular part moves down and extend when the first 

25 annular part moves up, wherein first end of the curved cross-sectional shape is clamped by 

screws to the first annular part and the second end of the curved cross-sectional shape is 

clamped by screws to the second annular part. 

[0010] In one embodiment, the chamber is provided, wherein the conductive strap 

is defined from sheet metal copper. 

30 [0011] In one embodiment, the chamber is provided, wherein the conductive strap 

provides a conductive path between the first annular part that is proximate to a region of 

plasma and a second annular part that couples to ground of a chamber wall of the chamber. 
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[0012] In one embodiment, the chamber is provided, wherein the first annular part 

has an L shape cross-section and the second annular part has an L shape cross-section, 

wherein a long side of the L shapes define tubular portions and a short side of the L shapes 

define extensions that face away from the electrostatic chuck, wherein the space is between 

5 the short sides of the L shapes that define the extensions. 

[0013] In one embodiment, the chamber is provided, wherein the tubular portions 

of the first and second annular portions are parallel to dielectric rings of a focus ring 

assembly, the focus ring assembly immediately surrounding the electrostatic chuck and the 

ground assembly surrounding the focus ring assembly. 

10 [0014] In one embodiment, the chamber is provided, wherein the first and second 

annular portions of the ground assembly are disposed below a perforated plasma confinement 

ring. 

[0015] In one embodiment, the chamber is provided, wherein RF power is 

supplied to the electrostatic chuck and RF current is returned at least partially by the ground 

15 assembly and the conductive strap. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0016] Figure 1 illustrates a cross section of a plasma reactor, in accordance with 

an embodiment of the invention. 

20 [0017] Figure 2 illustrates a more detailed illustration of the RF return strap and 

its contoured shape that is flexible and designed to fit between two conductive parts of the 

chamber. 

[0018] Figure 3 illustrates another detailed diagram of the RF return strap, in 

accordance with one embodiment. 

25 [0019] Figure 4 illustrates another cross-sectional view of the RF return strap, in 

accordance with one embodiment. 

[0020] Figure 5 shows another detailed diagram of the upper electrode and a 

partial illustration of the perforated plasma confinement ring area, in accordance with one 

embodiment. 

30 
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DESCRIPTION 
[0022] Embodiments of the disclosure provide embodiments of a process 

chamber, used for processing semiconductor wafers. In one implementation, the process 

chamber is referred to as a reactor. One configuration includes an additional electrode 

5 opposite to the bottom electrode, and it is surrounding by a substantially symmetric RF 

ground electrode. In one embodiment, a low radio frequency (RF) power on the top electrode 

controls the ion energy on the top chamber as well as the reactor walls. This helps to control 

the plasma chemistry and enable step to step control to adjust the power setting in the recipes. 

[0023] To further control the temperature on the top electrode surface, a dual zone 

10 temperature control is designed in the top region of the reactor, such that inner and outer top 

electrode temperatures can be independently controlled during the process. Still further, a 

multi-zone gas feed system is implemented to inject various process gas ratios and a tuning 

gas through various zones to achieve the desired radial uniformity. 

[0024] Still yet, in another embodiment, a peripheral RF feed at the bottom end in 

15 designed to improve the azimuthal etch rate uniformity at high RF frequency RF delivery. 

The AC and DC cables to ESC (electrostatic chuck) heater and ESC electrode are routed 

through the RF feed and terminated in the integrated RF filter at the RF match. 

[0025] In one embodiment, a symmetric RF ground return is implemented through 

a C-shape flexible metal unit, e.g., RF return strap 101. This metal strap allows for gap 

20 adjustment during the process, while maintain the RF return path between top and bottom 

electrodes evenly distributed. During gap adjustment, the RF return strap 101 will flex to 

bend in a more closed C shape or unbend to be a more open C shape. Generally, the C shape 

has a curved shape with an opening, wherein the opening may be closed more or opened more 

when moved by attachment points or ends of the curved shape. As shown in Figures 1-4, the 

25 RF return strap 101 surrounds the periphery of the electrostatic chuck, connected to grounded 

components, providing for a more even path to ground that is symmetrically distributed 

around the electrostatic chuck. 

[0026] The RF return strap, in one embodiment, is made from copper material, 

that is flexible to the degree of movement of parts that are coupled between ends of the strap. 

30 In one embodiment, the copper is sheet metal copper that is flexible and can be punched into 

shape to define the fingers or strips. In other embodiments, the copper can be formed or 

machined into shape. In one embodiment, the parts are conductive metal parts, and the strap 

is connected to one part at one end of the strap and another part at another end of the strap. 
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The contact points around the perimeter of the lower electrode provide for an even 

distribution of the return path to ground from the chamber and back down to the RF supplies. 

[0027] It should be appreciated that the present embodiments can be implemented 

in numerous ways, such as a process, an apparatus, a system, a device, or a method. Several 

5 embodiments are described below. 

[0028] Exciting an electric field between two electrodes is one of the methods to 

obtain RF gas discharge in an etching chamber. When an oscillating voltage is applied 

between the electrodes, the discharge obtained is referred to as a capacitive coupled plasma 

(CCP) discharge. 

10 [0029] Plasma can be created utilizing stable feedstock gases to obtain a wide 

variety of chemically reactive by-products created by the dissociation of the various 

molecules caused by electron-neutral collisions. The chemical aspect of etching involves the 

reaction of the neutral gas molecules and their dissociated by-products with the molecules of 

the to-be-etched surface, and producing volatile molecules, which can be pumped away. 

15 When plasma is created, the positive ions are accelerated from the plasma across a space-

charge sheath separating the plasma from the walls, to strike the wafer surface with enough 

energy to remove material from the surface of the wafer. 

[0030] In one embodiment, Fluorocarbon gases, such as CF4 and C-C4F8, are used 

in the dielectric etch process for their anisotropic and selective etching capabilities, but the 

20 principles described herein can be applied to other plasma-creating gases. The Fluorocarbon 

gases are readily dissociated into smaller molecular and atomic radicals. These chemically 

reactive by-products etch away the dielectric material, which in one embodiment can be SiC>2 

or SiOCH for low-k devices. The resulting process of etching can be viewed as one of many 

etching steps utilized to make integrated circuit devices. The integrated circuit devices are 

25 then packaged into a variety of electronic devices. The devices can also be defined as 

finished integrated circuit devices. 

[0031] Figure 1 illustrates a cross section of a plasma reactor, in accordance with 

an embodiment of the invention. The reactor includes a surrounding chamber 10 defined by 

an surrounding chamber wall 12, and a plasma confinement region 14 defined by a top 

30 electrode assembly 16 and a lower chuck assembly 18. The chuck assembly 18 includes an 

electrostatic chuck 20 which provides a substrate support surface on its top side, and provides 

for electrostatic clamping of a substrate to its substrate support surface. A facility plate 22 is 

coupled to the electrostatic chuck 20 on a side opposite the substrate support surface (e.g., for 
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supporting a wafer). Various facility components are coupled to the facility plate 22, such as 

components relating to heating, cooling, control of lift pins, and electrostatic clamping. 

[0032] As shown, the top electrode assembly 16 includes a showerhead 11 for 

feeding process gas into the plasma confinement region 14. The top electrode assembly also 

5 includes a shroud 13, which is connected to the top electrode assembly 16 and engages with 

the chuck assembly 18 to define the plasma confinement region 14. Perforations 15 are 

defined for gas flow exiting the plasma confinement region 14. The perforations are defined 

in a ring that functions to confine plasma in the region 14, while still allowing gas flow. 

[0033] A hollow RF feed 24 is coupled to a peripheral portion of the facility plate 

10 22, so as to deliver RF power to the edge of the facility plate 22. This configuration enables 

the RF current to bypass the interior portion of the facility plate 22, so that components 

coupled to the facility plate are not in the path of RF current. In this manner, RF delivery to a 

substrate situated on the chuck assembly is achieved with high azimuthal uniformity. 

[0034] The hollow RF feed 24 includes a first portion 26A which connects to the 

15 facility plate 22, and a second portion 26B which extends laterally away from the chuck 

assembly 18. As shown in the illustrated embodiment, the hollow RF feed 24 joins to the 

periphery of the facility plate 22 at one end, while extending away from the facility plate to a 

RF source at its opposite end. The first portion 26A which connects to the facility plate is a 

bowl-shaped section having a substantially larger diameter than the second portion 26B, 

20 which is a tubular section extending away from the chuck assembly. The second portion 26B 

connects to a hole in the bowl-shaped section defined by the first portion 26A at an interface 

25. Thus, various child facility components coupled to the facility plate are contained within 

the interior of the first portion 26A of the hollow RF feed. 

[0035] Additionally, a ground shield 28 is provided as part of the chuck assembly 

25 18. The ground shield 28 facilitates a substantially symmetric RF return shape for current to 

flow thereon. The ground shield 28 is defined so as to surround the region of the hollow RF 

feed 24 where the first portion 26A and the second portion 26B are connected. Thus, the 

ground shield 28 defines a barrier between the first portion 26A and the second portion 26B 

of the hollow RF feed 24. The ground shield 28 is connected to the chuck assembly wall 30, 

30 from which a RF ground adapter tube 32 extends to ground. Together, the chuck assembly 

wall 30, the ground shield 28, and the RF ground adapter tube 32 from a return path for the 

RF current delivered via the hollow RF feed tube 24. It will be noted that part of the second 

portion 26B of the hollow RF feed is defined within the interior of the RF ground adapter 
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tube 32. This part of the second portion 26B of the hollow RF feed and the RF ground 

adapter tube 32 together define a coaxial section. 

[0036] Figure 1 further shows the RF return strap 101, which is configured in a C-

shape configuration, in accordance with one embodiment of the present invention. As shown, 

5 the C-shape of the RF return strap 101 is designed to fit within and provide electrical contact 

between a conductive part 102 of the upper electrode assembly and a conductive part 103 of 

the lower electrode. Conductive parts 102 and 103 form part of a ground assembly that 

surrounds the electrostatic chuck. Conductive part 102 is first annular part and Conductive 

part 103 is a second conductive part. The ground assembly is electrically insulated from the 

10 electrostatic chuck by one or more dielectric parts. 

[0037] In the configuration of Figure 1, the ground assembly includes parts 102 

and 103, and is configured to surround the electrostatic chuck 20 on a periphery side wall that 

is outside of the focus ring assembly 160. The focus ring assembly 160 surrounds the 

electrostatic chuck 20. The focus ring assembly 160 can include a quartz ring 160a that faces 

15 the plasma in region 14. The focus ring assembly 160 will also include a number of dielectric 

rings 160c (see Fig. 3) that sit below the quartz ring 160b and electrically isolate the 

electrostatic chuck 20 from part 103, which is a conductor that is coupled to ground, and 

forms part of the ground assembly. Conductive parts 102 and 103 have an annular shape that 

has a diameter that is larger than the electrostatic chuck (including the insulating parts that are 

20 proximate to the electrostatic chuck). The annular shape allows the conductive parts 102 and 

103 to provide a uniform and symmetric connection for the RF return strap 101 to ground. 

[0038] The RF return strap 101 is connected to conductive part 103 by a clamping 

structure 106 and conductive part 102 by a clamping structure 104. The clamping structures 

can be, in one embodiment, a ring shape structure that compresses the RF return strap to the 

25 conductive parts 102 and 103 to secure good electrical connection. The ring shape structure 

can be attached or clamped by screws 109 (see figure 3), which facilitate the clamping 

pressure. The screws can be directly applied to the strap or the strap can be clamped or 

connected by an intermediate block that gets screwed, as shown in Figure 3. 

[0039] As noted above, the RF return strap is defined from a conductive material, 

30 such as copper, that provides a plurality of contact points 121 all the way around the 

circumference between the top and bottom contact surfaces of the RF return strap. In one 

embodiment, the number of contact points along the perimeter circumference where the C-

shape strap contacts the conductive parts can be in the range of, between about 10 and 500 

contact points, or between about 50 and 300 contact points, or between about 100 and 200 
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contact points, or about 150 contact points. In still another embodiment, the contact points 

can be connected together along the circumference, making for one single contact point for 

the strap. In such a design, the strap can still have gaps between strip sections 120 (see strap 

detail in Fig. 2), but the top and bottom of each strip section can be joined together at 

5 locations 122. 

[0040] The RF return strap 101 is designed to provide a return path to ground 

from the plasma being generated within the plasma process region 14 shown in figure 1. The 

return path, is designed to be between the plasma region 14, up through the top electrode, 

along the C-shroud (e.g., made of silicon or other conductive material), to conductive part 

10 102, down through the RF return strap 101, to conductive part 103, and to the conductive 

housing of the bottom electrode. In one embodiment of the present invention, the chamber 12 

is grounded. As shown, the chamber is provided with RF power to the bottom electrode, and 

the RF power can be provided by way of one or more RF power generators. In one 

embodiment, three RF power generators can be provided to deliver power at three different 

15 frequencies. The RF power can be delivered at, for example, 2 MHz, 27 MHz, 60 MHz, or 

combinations thereof. 

[0041] Additionally, the chamber can be provided with another RF power that 

couples to the top electrode, or the top electrode can be grounded. When RF power couples 

to the top electrode, in one embodiment, the power is provided by a low frequency power 

20 generator. In one embodiment, the RF power is selected from a range that is between 20 kHz 

and 2MHz. In one embodiment, the RF power is set to about 400 kHz. In still another 

embodiment, the top RF power can be coupled to a switch, that can provide a hard ground 

switch in case the top RF power is to be completely turned off and grounded, and the chamber 

is designed to run only with the bottom RF power active. Of course, the configuration will 

25 depend on the process parameters and the target process application. 

[0042] Figure 2 illustrates a more detailed illustration of the RF return strap 101 

and its contoured shape that is flexible and designed to fit between two conductive parts 102 

and 103 of the chamber, which define the ground assembly. The ground assembly is also 

shown connected to ground support 112, that is connected to the chamber wall 12, which is 

30 also grounded. Conductive part 103 of the ground assembly has an L shape (in its cross-

section), wherein the strap is connected to the bottom of the L and the back of the L extends 

up to and beside the focus ring assembly 160. The part 102 also has a smaller L shape (in its 

cross-section) that extends up to ring 15 and provides a connection point to the strap 101 at 
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point 104. Between the two L shape cross-sections of parts 102 and 103, the strap will be 

disposed in the C shape configuration. 

[0043] The back of the L shape of part 103, due to its annular construction, can be 

viewed as a tubular portion, while the bottom part of the L that extends out can be viewed as 

5 an extension that extends away from the electrostatic chuck. The back of the L shape of part 

102, due to its annular construction, can also be viewed as a tubular portion, while the bottom 

part of the L that extends out can be viewed as an extension that extends away from the 

electrostatic chuck. Between the extensions of part 102 and 103, will be defined the space 

where the strap can be connected. Part 102 can, in one embodiment, move up and down, this 

10 flexibility of the strap 101 allows for this movement, while still maintaining electrical 

conduction for ground. 

[0044] Parts 102 and 103, which define the ground assembly, will have an annular 

shape to allow the parts to substantially surround an outer periphery of the electrostatic chuck 

20, in a location that is outside and partially below the focus ring assembly 160. The focus 

15 ring assembly 160, among other parts, includes a quartz ring 160a surrounds a hot edge ring 

160b. The hot edge ring 160b is designed to be placed proximate to the support surface that 

will accept a wafer over the electrostatic chuck 20. Figure 2 shows the surface of the 

electrostatic chuck 20, but does not show a wafer placed thereon. When a wafer is placed 

over the support surface of the electrostatic chuck 20, the top surface of the wafer will be 

20 about coplanar with the top surface of the hot edge ring 160b and the quartz ring 160a of the 

focus ring assembly 160. 

[0045] As shown, by placing the RF return strap 101 in a C configuration or 

shape, it is possible to provide flexibility for chamber parts to move up and down, while 

maintaining electrical contact for the return path to ground. Conductance of gases out of the 

25 process region, through the perforated plasma confinement ring 15, can still occur without 

having a strap obstruct the path of flow. The strap will not obstruct the path of flow (i.e., 

conductance of gas), as the strap substantially fits within, and is sandwiched between 

conductive parts 102 and 103 of the chamber. In this figure, it can also be seen that 

conductive part 102, which is grounded, is also conductive upward and toward 102a. This 

30 configuration allows placement of part 102 near the perforated plasma confinement ring 15, 

and also provides a surface upon which the plasma may couple to ground through the ring 15. 

[0046] Figure 3 illustrates another detailed diagram of the RF return strap 101, 

when coupled to conductive parts 102 and 103 of the chamber. The conductive parts 102 and 

103 of the chamber allow the strap to be clamped with clamping conductive blocks 104 and 
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106, while still maintaining electrical conductance between the top and parts 102 and 103. In 

one embodiment, the RF return strap 101 is made of copper. The copper used may be from 

thin copper sheets that are formed to hold a shape or return to a shape if made or formed thick 

enough to retain the curved shape, yet still be flexible enough to move/flex when compressed 

5 or extended. In another embodiment, the RF return strap 101 can be made of another 

conductive material, so long as RF power can be communicated between two conductive 

pieces of the chamber to allow return of RF power to ground. 

[0047] In Figure 3, ring plate 130 is provided, which is configured to be placed 

closer or way from perforated ring 15. Ring plate 130 may be coupled to part 102, and thus 

10 can be lowered to provide more gas conductance through the perforations of ring 15 or can be 

provided in an up position that is closer to ring 15 to throttle gas flow. When part 102 moves 

up and down, the RF return strap 101 is allows to flex, while still providing good electrical 

conductance. 

[0048] Part 102, which is coupled to a side of strap may be designed to move 

15 during operation, after operation, or to adjust the flow of gases out of the chamber during 

processing. As illustrated, the strap has a plurality of fingers (strip sections 120) all the way 

around the strap that surrounds, or substantially surrounds the lower electrode. The plurality 

of fingers assist in providing a maximum amount of electrical conductance between the two 

parts 102/103, but also provide for air flow between respective sides of the strap material. 

20 The strap, being flexible, can therefore move with parts of the chamber, and will provide for 

easy removal when applied by attachment blocks 104 and 106. The attachment blocks 104 

and 106, being attached by screws to parts 102 and 103, can be removed for easy replacement 

of the RF return strap if wear dictates replacement or cleaning is needed. 

[0049] Figure 4 illustrates another cross-sectional view of the RF return strap 101. 

25 In this illustration, the plasma processing occurring within the chamber will, based on 

configurations of the chamber, be allow to flow gases out of the chamber. By having the RF 

return strap 101 tucked into a flexible C- shape, between two conductive parts 102 and 103 of 

the chamber, the flow of gases through the perforated plasma confinement ring will not be 

substantially obstructed. Obstruction of gas flow may cause negative processing effects, 

30 which can affect uniformity of etching. 

[0050] Figure 5 shows another detailed diagram of the upper electrode and a 

partial illustration of the perforated plasma confinement ring area 15. The portion of the 

upper electrode includes a plurality of conduits that allow for gases to flow through a 

showerhead region of the upper electrode. In one embodiment, openings into the plasma 
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region from the showerhead are designed to be minimized, so as to prevent plasma ignition 

within the showerhead of the upper electrode. In this illustration, the upper electrode section, 

where the gases are flown to the showerhead, is defined from an aluminum material. Above 

the aluminum material is an aluminum nitride material, and above the aluminum nitride 

material is a grounded region. 

[0051] In one embodiment, the top electrode will also include an inner and outer 

heater. The inner heater is identified as heater 1, and the outer heater is identified as heater 2. 

By providing a separate heater for the inner region of the chamber and an outer region of the 

chamber, it is possible to control the processing parameters more closely within the plasma 

processing chamber. Figure 1 provides more detailed illustration of the placement of the 

inner heater and the outer heater. 

[0052] Although the foregoing embodiments have been described in some detail 

for purposes of clarity of understanding, it will be apparent that certain changes and 

modifications can be practiced within the scope of the appended claims. Accordingly, the 

present embodiments are to be considered as illustrative and not restrictive, and the 

embodiments are not to be limited to the details given herein, but may be modified within 

their scope and equivalents of the claims. 

What is claimed is: 
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CLAIMS 

1. A chamber for processing semiconductor wafers, comprising: 

an electrostatic chuck having a surface for supporting a substrate; 

a ground assembly surrounding a periphery of the electrostatic chuck, the ground 

5 assembly including a first annular part and a second annular part and a space between the first 

annular part and the second annular part; and 

a conductive strap having flexibility, the conductive strap being annular and having a 

curved cross-sectional shape with a first end and a second end, the conductive strap disposed 

in the space such that the first is electrically connected to the first annular part and the second 

10 end is electrically connected to the second annular part, wherein the curved cross-sectional 

shape has an opening that faces away from the electrostatic chuck when the annular 

conductive strap is in the space. 

2. The chamber of claim 1, wherein the conductive strap includes a plurality of 

15 fingers, where each finger extends between the first end and the second end of the curved 

cross-sectional shape. 

3. The chamber of claim 1, wherein the first end and second end of the curved 

cross-sectional shape are respectively clamped to the first and second annular parts of the 

20 ground assembly. 

4. The chamber of claim 1, wherein the first annular part of the ground assembly 

is configured to move vertically and the conductive strap having flexibility will compress 

when the first annular part moves down and extend when the first annular part moves up, 

25 wherein first end of the curved cross-sectional shape is clamped by screws to the first annular 

part and the second end of the curved cross-sectional shape is clamped by screws to the 

second annular part. 

5. The chamber of claim 1, wherein the conductive strap is defined from sheet 

30 metal copper. 

6. The chamber of claim 1, wherein the conductive strap provides a conductive 

path between the first annular part that is proximate to a region of plasma and a second 

annular part that couples to ground of a chamber wall of the chamber. 
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7. The chamber of claim 1, wherein the first annular part has an L shape cross-

section and the second annular part has an L shape cross-section, wherein a long side of the L 

shapes define tubular portions and a short side of the L shapes define extensions that face 

5 away from the electrostatic chuck, wherein the space is between the short sides of the L 

shapes that define the extensions. 

8. The chamber of claim 7, wherein the tubular portions of the first and second 

annular portions are parallel to dielectric rings of a focus ring assembly, the focus ring 

10 assembly immediately surrounding the electrostatic chuck and the ground assembly 

surrounding the focus ring assembly. 

9. The chamber of claim 1, wherein the first and second annular portions of the 

ground assembly are disposed below a perforated plasma confinement ring. 

15 

10. The chamber of claiml, wherein RF power is supplied to the electrostatic 

chuck and RF current is returned at least partially by the ground assembly and the conductive 

strap. 

20 11. A chamber, comprising: 

an electrostatic chuck having a surface for supporting a substrate; 

a focus ring assembly surrounding a periphery of the electrostatic chuck; 

a ground assembly surrounding a periphery of the focus ring assembly, the ground 

assembly including a first annular part and a second annular part and a space between the first 

25 annular part and the second annular part; and 

a conductive strap having flexibility, the conductive strap being annular and having a 

curved cross-sectional shape with a first end and a second end, the conductive strap disposed 

in the space such that the first is electrically connected to the first annular part and the second 

end is electrically connected to the second annular part, wherein the curved cross-sectional 

30 shape has an opening that faces away from the electrostatic chuck when the annular 

conductive strap is in the space. 
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12. The chamber of claim 11, wherein the conductive strap includes a plurality of 

fingers, where each finger extends between the first end and the second end of the curved 

cross-sectional shape. 

5 13. The chamber of claim 11, wherein the first end and second end of the curved 

cross-sectional shape are respectively clamped to the first and second annular parts of the 

ground assembly. 

14. The chamber of claim 11, wherein the first annular part of the ground 

10 assembly is configured to move vertically and the conductive strap having flexibility will 

compress when the first annular part moves down and extend when the first annular part 

moves up, wherein first end of the curved cross-sectional shape is clamped by screws to the 

first annular part and the second end of the curved cross-sectional shape is clamped by screws 

to the second annular part. 

15 

15. The chamber of claim 11, wherein the conductive strap is defined from sheet 

metal copper. 

16. The chamber of claim 11, wherein the conductive strap provides a conductive 

20 path between the first annular part that is proximate to a region of plasma during processing 

and a second annular part that couples to ground of a chamber wall of the chamber. 

17. The chamber of claim 11, wherein the first annular part has an L shape cross-

section and the second annular part has an L shape cross-section, wherein a long side of the L 

25 shapes define tubular portions and a short side of the L shapes define extensions that face 

away from the electrostatic chuck, wherein the space is between the short sides of the L 

shapes that define the extensions. 

18. The chamber of claim 17, wherein the tubular portions of the first and second 

30 annular portions are parallel to dielectric rings of the focus ring assembly, the focus ring 

assembly immediately surrounding the electrostatic chuck and the ground assembly 

surrounding the focus ring assembly. 
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19. The chamber of claim 11, wherein an etching operation is performed by the 

chamber to make at least one aspect of a finished integrated circuit device. 

5 


