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Description 
Title of Invention: GROUNDED CHUCK 

BACKGROUND OF THE INVENTION 
1. Field of the Invention 

[0001] The invention relates to methods and apparatus for treating surfaces of articles, such 

as semiconductor wafers, adapted to reduce buildup of electrostatic charge. 

2. Description of Related Art 
[0002] Semiconductor wafers undergo a variety of wet processing stages during man-

ufacture of integrated circuits. To accommodate such processes, a single wafer may be 

supported in relation to one or more treatment fluid nozzles by a chuck associated with 

a rotatable or non-rotatable carrier. Wafer-supporting chucks are described for example 

in U.S. Patent Nos. 4,903,717, 5,513,668, 6,435,200 and 6,536,454. 

[0003] It is known that semiconductor wafer processing can result in unwanted buildup of 

static charge on the wafer surface. For example, in European Patent Application No. 

1,077,473 it is described that buildup of static charge may be reduced by introducing 

carbon dioxide to a deionized water processing fluid so as to render the processing 

fluid electrically conductive. That method does not directly address the potential for 

static charge buildup in wafer-handling components that are not contacted by the elec-

trically conductive processing fluid and, in any event, it precludes the use of relatively 

non-conductive processing fluids such as deionized water and 2-propanol. U.S. Patent 

7,335,090 relates to a spin chuck having holding pins which are formed of conductive 

resin and associated with a stainless steel shaft, which in turn is supported by radial 

metal bearings. However, the presence of a steel shaft creates a risk that a semi-

conductor wafer may be contaminated with iron, which should be avoided. Also, the 

connection between the stainless steel shaft and the resin pins is not specified, and con-

nections through radial bearings likely are unreliable electrical contacts due, e.g., to the 

presence of bearing lubricants. 

SUMMARY OF THE INVENTION 
[0004] The present inventors have discovered that existing techniques for limiting static 

charge buildup in wafer-processing equipment are not fully satisfactory. For example, 

when equipment components include relatively non-conductive materials such as 

polyvinylidene fluoride (PVDF), polyetheretherketone (PEEK) or polytetra-

fluoroethylene (PTFE), static charge may build up on those components, as well as on 

the wafer itself. The use of relatively non-conductive processing fluids such as 

deionized water or 2-propanol may also contribute to a buildup of static charge. 
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[0005] 	Static charge buildup can lead to an undesired accumulation of particulates and 

airborne contaminants. In some cases, electrostatic discharge may result at or near the 

wafer, which can damage or destroy components of an integrated circuit on the wafer. 
[0006] 	As described in greater detail below, it has been discovered that unwanted static 

charge can be reduced or essentially eliminated by providing an electrically conductive 

pathway through the chuck, and in particular through the pin assemblies which support 

a wafer during processing, such that the chuck and wafer will be grounded. 

[0007] 	The methods and apparatus of the invention are not limited to use on processing 

equipment for semiconductor wafers, and have application as well to equipment for 

treating surfaces of other materials, for example glass masters and mother panels used 

in manufacturing optical disks and LCD display panels, as well as for cleaning surfaces 

of processing chambers used during processing of the above-described substrates. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0008] 	Other objects, features and advantages of the invention will become more apparent 

after reading the following detailed description of preferred embodiments of the 

invention, given with reference to the accompanying drawings, in which: 

[0009] 	Figure 1 is a view in perspective and partly in section illustrating a grounded chuck 

according to an embodiment of the invention; 

[0010] 	Figure 2 is an enlarged detail view of area II of Figure 1; 

[0011] 	Figure 3 is an enlarged view in perspective and partly in section of a pin assembly 

according to an embodiment of the invention; 

[0012] 	Figure 4 is a perspective view of a pin assembly according to another embodiment of 

the invention; and 

[0013] 	Figure 5 is a view in perspective and partly in section of the pin assembly of Figure 

4. 

DETAILED DESCRIPTION OF PREFERRED EM- 

BODIMENTS 
[0014] 	In Figure 1, a chuck (1), intended for holding a wafer-shaped article, especially 

during treatment with a processing fluid, is mounted on a spindle (10). The spindle 

(10) preferably is rotatable such that the chuck (1) can be set into rotation by the 

spindle (10). Such a rotatable chuck ("spin chuck") may be surrounded by a process 

chamber for single wafer wet processing of semiconductor wafers. 

[0015] 	In this embodiment, the chuck (1) comprises a chuck body including a generally cup- 

shaped base body (4), a circular cover (2) and a nave (6). 

[0016] 	The base body (4) includes a central aperture in which the nave (6) is seated. The 

nave (6) also includes a central aperture, the shape of which is selected to operatively 
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engage the spindle (10). In the embodiment shown in Figure 1, a frustoconical central 

aperture of the nave (6) corresponds with a complementary frustoconical spindle (10). 

[0017] The cover (2) is seated via an annular rib at its outer periphery on the outer rim of the 

base body (4) such that an internal gap is provided between an upper surface of the 

base body (4) and a lower surface of the cover (2). 

[0018] The cover (2) is generally C-shaped in its cross-section, such that it includes an es-

sentially continuous upper part and an annular lower part. The upper and lower parts of 

the cover (2) are separated from one another so as to form an internal gas distribution 

chamber (45). 

[0019] The annular lower part of the cover (2) mechanically engages a peripheral region at 

one end of the nave (6) via a rotary disc (5). Thus, when the chuck (1) is seated on the 

spindle (10), a distal end of the spindle (10) extends through the central aperture of the 

nave (6) and into the gas distribution chamber (45). 

[0020] The spindle (10) preferably is hollow and includes a plurality of radially directed 

through-holes (42) at its distal end. Thus, pressurized gas delivered through the hollow 

spindle (10) may be directed via these through-holes (42) into the gas distribution 

chamber (45). 

[0021] The cover (2) further includes an annularly arranged plurality of holes (48) extending 

from the gas distribution chamber to the upper surface of the cover (2). Accordingly, 

gas may be delivered through the hollow spindle (10), through-holes (42), gas dis-

tribution chamber (45) and holes (48) such that a wafer, when present, may be floated 

on a gas cushion during processing. Such gas may also be used to aid in securing a 

wafer to the chuck (1) operating on the Bernoulli principle. 

[0022] A gear rim (22) is accommodated in the gap formed between the upper surface of the 

base body (4) and the lower surface of the cover (2). This gear rim (22) is coupled with 

the nave (6) and meshes via its radially outwardly extending peripheral teeth with a 

gear wheel (20) of each of a plurality of pin assemblies (18). 

[0023] As shown for example in Figure 2, each pin assembly (18) further includes a shaft 

extending from the gear wheel (20), which shaft is received rotatably in bores in the 

cover (2) and which carries a gripping pin (19) arranged eccentrically to the axis of 

rotation of the shaft. Each pin assembly (18) is urged upwardly toward cover (2) by a 

needle bearing (16) and associated helical spring (15), each of which is located within 

a recess formed within the outer upwardly extending peripheral edge of base body (4). 

[0024] By turning the shafts of the pin assemblies (18) with the aid of the gear rim (22), the 

radial distance of the gripping pins (19) from the axis of rotation of the chuck (1) can 

be varied. Mechanisms for providing relative movement of a gear rim and a chuck 

body so as to rotate eccentrically located pins are known as described for example in 

U.S. Patent Nos. 4,903,717 and 5,513,668. The gripping pins (19) serve as stops for 
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the lateral retention of a wafer-shaped article (e.g. a semiconductor wafer, not shown) 

held on the chuck (1). 

[0025] It is known to form chuck components, such as wafer-supporting pins, from material 

that is relatively inert to highly corrosive chemicals that are sometimes used in wafer 

processing. Such materials include polyvinylidene fluoride (PVDF), polyethereth-

erketone (PEEK) and polytetra-fluoroethylene (PTFE), among others. As noted, these 

non-conductive materials can result in an unwanted buildup of static charge, leading to 

risk of accumulation of contaminants or damage to electronic elements of an integrated 

circuit on the wafer due to electrostatic discharge. 

[0026] In accordance with the present invention, one or more of the pin assemblies (18) are 

formed from static dissipative or electrically conductive material, such as conductive 

plastic. Consequently, static charge is dissipated through the conductive pin assemblies 

(18). 

[0027] It will be appreciated that any relatively conductive plastic material having suf-

ficiently conductive properties may be used. For example, suitable conductive plastic 

materials include polyvinylidene fluoride incorporating conductivity carbon, such as 

that which is marketed under the tradename SIMONA PVDF-EL which is reported to 

exhibit volume and surface resistivities of < 106  ohm*cm and < 106  ohm, respectively, 

under test method DIN IEC 60093. Other relatively conductive plastics include carbon 

filled ethylene tetrafluoroethylene as, for example, is marketed under the tradename 

Fluon LM-ETFE AH-3000, and carbon fiber filled perfluoroalkoxy as, for example, is 

marketed by Dupont under the tradename VESPEL CR-6110 which comprises a 

composite of carbon fiber sheets and polymer layers and is believed to exhibit volume 

and surface resistivities of about 10-1  ohm*cm and 10-1  ohm, respectively, in the 

direction of the layers and about 100  ohm*cm and 101  ohm, respectively, normal to the 

layers. 

[0028] As is best shown in Figure 2, an electrically conductive path is provided, extending 

from pin assemblies (18) through chuck (1) and to spindle (10). 

[0029] Referring to Figure 2, a conductive spring seat (14) is located below and in electrical 

contact with the helical spring (15). The helical spring (15) and needle bearing also are 

formed from electrically conductive material. 

[0030] A conducting ring (13) is electrically connected (e.g., by metallic screws) to the 

spring seat (14). Also, one or more radially extending conductors (12) are joined to the 

upper surface of the base body (4) and are electrically connected (e.g., by metallic 

screws) to the conducting ring (13). As can be seen from Figure 2, the spring seat (14), 

conducting ring (13) and radially extending conductors (12) are all located within the 

internal gap which is formed between the upper surface of the base body (4) and the 

lower surface of the cover (2). 
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[0031] A conducting member (11), preferably formed of metal, extends from the radially 

extending conductors (12) through the base body (4) and nave (6). The conducting 

member (11) preferably comprises a metal spring such that the above-described 

conductive pathway of the chuck (1) is electrically connected to the spindle, which also 

is conductive, when the chuck (1) is seated on the spindle (10). 

[0032] Thus, chuck (1) provides an electrically conductive pathway leading through the pin 

assemblies (18), needle bearing (16), helical spring (15), spring seat (14), conducting 

ring (13), radial conductors (12) and conducting member (11). When seated on the 

spindle (10), the above-described conductive pathway continues via conducting 

member (11) to the spindle (10), which in turn may be electrically grounded, for 

example, by electrical connection to associated tool framing or other suitable elec-

trically conductive sink. 

[0033] The pin assemblies (18) also include an electrically conductive inlay (17), preferably 

formed of metal, located within a central bore of the pin assembly (18) and extending 

to the lower end thereof so as to physically and electrically contact the needle bearing 

(16), as shown in Figure 3. The inlay (17) also includes a needle bearing seat (17s) for 

receiving the needle bearing (16) and thereby further enhancing the electrical contact 

between the pin assembly (18) and the needle bearing (16). 

[0034] In an alternative embodiment, pin assemblies (218) can be provided as shown in 

Figures 4 and 5. Pin assemblies (218) are essentially similar to what is shown in Figure 

3, including a gear wheel (220) and conductive inlay (217), except that the gripping 

pins (219) include a curved and reduced diameter waist. It will be appreciated that 

gripping pins (219) can provide both lateral and vertical support to a wafer, as is useful 

in conjunction with chucks that do not provide a gas cushion operating on the 

Bernoulli principle. 

[0035] The above-described features of the present invention provide the surprising and 

heretofore unknown advantage of establishing an electrical pathway for dissipating 

static charge without requiring undue tightening of moving parts, such as gears, which 

would otherwise be required to establish a secure electrical contact and which would 

result in significantly increased friction and wear. 

[0036] While the present invention has been described in connection with various il-

lustrative embodiments thereof, it is to be understood that those embodiments should 

not be used as a pretext to limit the scope of protection conferred by the true scope and 

spirit of the appended claims. 
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Claims 
[Claim 0001] Device for processing wafer-shaped articles, comprising a chuck 

adapted to maintain a wafer-shaped article in a predetermined ori-

entation during a processing operation to be performed on the article, 

said chuck comprising a chuck body and a plurality of pin assemblies 

adapted and positioned relative to the chuck body so as to support a 

wafer-shaped article to be processed, wherein at least one of said pin 

assemblies is formed from a chemically inert material and includes an 

electrically conductive inlay at one end, said inlay being adapted to 

physically and electrically engage a bearing element. 

[Claim 0002] The device according to claim 1, wherein the chuck is a spin chuck 

surrounded by a process chamber for single wafer wet processing of 

semiconductor wafers. 

[Claim 0003] The device according to claim 1, wherein said bearing element is an 

electrically conductive needle bearing. 

[Claim 0004] The device according to claim 1, wherein said chuck is adapted to 

engage and be supported by a spindle, said chuck further comprising an 

electrically conductive pathway leading from said at least one pin 

assembly through said bearing element to said spindle. 

[Claim 0005] The device according to claim 4, wherein said chuck body comprises 

an upper part joined to a lower part so as to form an internal gap 

therebetween, said electrically conductive pathway being provided 

within said internal gap. 

[Claim 0006] The device according to claim 5, wherein the electrically conductive 

pathway comprises one or more conductive elements located within 

said internal gap. 

[Claim 0007] The device according to claim 1, wherein said pin assemblies are po-

sitioned in a circular series about an area where a wafer-shaped article 

is to be positioned on the chuck, each of said pin assemblies being 

formed from a chemically inert material and including an electrically 

conductive inlay at one end, each said inlay being adapted to physically 

and electrically engage a bearing element. 

[Claim 0008] The device according to claim 7, wherein said chuck is adapted to 

engage and be supported by a spindle, said chuck further comprising an 

electrically conductive pathway leading from said pin assemblies 

through said bearing elements to said spindle. 

[Claim 0009] The device according to claim 8, wherein said electrically conductive 
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pathway comprises an electrically conductive seat electrically 

connected to said bearing element, a radial conductor electrically 

connected to said seat, and a conducting member electrically connected 

to said radial conductor and adapted to be electrically connected to said 

spindle when said chuck engages said spindle. 

[Claim 0010] A structure for use in devices for processing wafer-shaped articles, 

comprising a pin assembly, wherein said pin assembly is formed from a 

chemically inert material and includes an electrically conductive inlay 

at one end. 

[Claim 0011] The structure according to claim 10, wherein said inlay is adapted to 

physically and electrically engage a bearing element. 

[Claim 0012] The structure according to claim 11, wherein said bearing element is an 

electrically conductive needle bearing. 

[Claim 0013] The structure according to claim 10, wherein said pin assembly 

comprises a gripping pin eccentrically arranged at one end of a shaft. 

[Claim 0014] The structure according to claim 13, wherein said pin assembly further 

comprises a gear ring located at an end opposite to said gripping pin. 

[Claim 0015] Pin assembly for use in a device for processing wafer-shaped articles, 

wherein said pin assembly is formed from a chemically inert 

conductive polymer material and includes an electrically conductive 

inlay at one end. 


