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APPARATUS FOR HOLDING WORKPIECES DURING 
LAPPING, BONIN~ AND POLISHING 

Technical Field 

PCT/US!>S/15236 

The instant invention relates. generally, to an apparatus for lapping, honing, and polishing 

5 workpieces, and more particularly. to a carrier used to hold workpieces such as discs and wafers 

during the lapping. polishing. and grinding processes. 

Background Art and Technical Problems 

The processing of workpieces such as semiconductor wafers and magnetic discs often 

includes processes such as polishing. honing, lapping, or grinding. Flat honing, lapping, and 

I 0 polishing (hereinafter referred to as honing) typically involve passing a surface of a workpiece 

over a honing member such as a honing stone, a grinding stone. or a polishing pad. In addition 

to the honing member. a polishing or grinding agent may be present during the honing process. 

Examples of polishing or grinding agents include slurries, lubricants and water. 

A carrier is often used to support the workpiece during the honing process. The carrier is 

15 generally configured to work in conjunction with a particular honing machine. A typical carrier 

has an aperture or recess configured to receive a workpiece. In addition, the carrier generally has 

gear teeth that correspond to gear teeth on one or more drive wheels of the honing machine. In 

this case, the honing or grinding occurs when the gear teeth on the drive wheels of the honing 

machine cause the workpiece carrier to move relative to the honing member. Typically, the 

20 movement of the carrier may be translational, rotational. or a combination thereof. A typical 

carrier is disclosed in United States Patent Number 5,085.009i issued on February 4, 1992 to 

Kinumura et al. 

During the polishing process. one or more workpieces typically resides within the 

aperture(s) formed in the carrier. As the diameters of the apertures in the carriers are usually 

25 slightly larger than the outside diameters of the workpieces, the workpieces often move slightly 

within the apertures during polishing. If the material of which the cmier is constructed is harder 

than the material of which the workpiece is constructed, such movement may cause the surface 

of the workpiece to become undesirably scratched. Accordingly, it would be desirable to fabricate 

the carrier from a soft, flexiole material, but softer materials often cannot withstand the stress of 

30 a polishing or honing process. Therefore, it is desirable to coat the inside edge of a stiff carrier 

with a material resistant to damaging the workpieces. 

Caniers presently used to polish or hone workpieces are generally made from fiberglass, 
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thin metal sheets or thin metal sheets coated with fiberglass. Use of metal is desirable as it 

provides a strong, stiff core and facilitates formation of gear teeth. However, as mentioned 

above, use of metal which is harder than the surface of the workpiece may cause scratching of 

the workpiece during processing. Such scratching can be prevented by coating the metal core 

5 with a softer material, such as fiberglass or the like. 

A fiberglass-coated cai'rler is typically made by first creating the metal core by cutting gear 

teeth and apertures into a metal sheet. All dimensions and surfaces of the metal core are then 

filled or coated with the :fiberglass material. for example, prepeg fiberglass laminate. Next, gear 

teeth and apertures are cut into the fiberglass material in substantially the same locations as the 

10 gear teeth and apertures in the metal core. Since the inside diameters of the fiberglass apertw'es 

are slightly smaller than the inside diameters of the metal core, it is the softer, more forgiving 

fiberglass material that contacts the workpiece. 

Presently known methods of making coated metal carriers suffer from several 

shortcomings. One is that it is sometimes very difficult to align the fiberglass cut of the gear 

·, 

15 teeth with the metal gear teeth cut. Also. the gear teeth cannot be cut in the metal and fiberglass 

at the same time, because the bond between the fiberglass and the metal is not strong enough to 

withstand the tooth cutting process; i.e .• the fiberglass delaminates from the metal surface when 

the gear teeth are simultaneously formed in both materials. Another drawback of known 

fiberglass coated carriers is that the fiberglass tends to break or chip off during the processing of . 

20 the workpieces. These small fiberglass particles that break off may contact and scratch the 

surface of the workpiece and contaminate the polish pad. An improved workpiece carrier that 

overcomes the short comings of the prior art is desirable. 

Summary of the Invention 

In view of the problems associated with prior-an carriers. the advantage of the present 

25 invention is the provision of a carrier that minimizes scratching of the surface of a workpiece 

during processing. 

Another advantage of the present invention is the provision of a carrier that is relatively 

easy to manufacture. 

These and other advantages are cai'rled out in one form by bonding a the'mioplastic material 

30 to the surface and in the workpiece pockets of a thin metal carrier. In accordance with this aspect 

of the invention, the risk of abrasive particles scratching the surface of the workpieces during 

processing is reduced by eliminating fibrous particles from the metal coating. 
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In accordance wiJi ~ber aspect of the present invention, apertures are cut into a rigid 

core, the rigid core is Obated with a scratch-resistant material, and gear teeth are then cut into the 

metal and into the scratch-resistant material simultaneously. In accordance with this aspect of 

the present invention, the possibility of misalignment of the gear teeth is substantially reduced. 

5 In accordance with a further aspect of the present invention. an adhesive layer is used to 

provide the bond of'the scratch-resistant material to the rigid core of the carrier. 

Brief Description of the Drawiq Fipres 

The present invention will hereinafter be described in conjunction with the appended 

10 drawing figures, wherein like numerals denote like elements. and: 

Figure 1 is a perspective view of an exemplary honing machine; 

Figure 2 is an exploded. perspective view of a top portion of the honing machine of Figure 

1; 

Figure 3 is a perspective view of a workpiece carrier embodying the present invention: and 

15 Figure 4 is a sectional view of the workpiece carrier of Figure 3. 

Detailed Description of Preferred Extmpla!Y Embodiment 

The subject invention relates to carriers for use in processing workpieces. Although the 

workpiece to be processed may comprise virtually any device requiring a controlled surface, the 

20 present invention is conveniently described with reference to computer hard discs that require 

controlled surface finishes. It will be understood. however. that the invention is not limited to 

any particular type of workpiece or any particular type of surface finish. 

Referring now to Figures 1 and 2. an exemplary honing machine 100 is shown. The 

exemplary workpiece honing machine 100 is configured to remove material from a workpiece 

25 (not shown in Figures 1 and Z), and suitably comprises a base 110, an upper platen 120, a lower 

platen 130 and a cotitrOl panel 140 that il used to program the honing apparatus. Lower platen 

130 suitably comprises a sun -gear 150, and a ring gear 160. Each platen 120 and 130 includes a 

honing member 170, (e;g •• an abrasive stone) fixedly attached to one surface. 

Referring now to 'Figure 2. to ooi'nmence polishing or honing of the workpieces with 

30 honing machines, one or ·more workpieces are placed in a wafer carrier 180 that is disposed 

between upper platen 120 and lower pltten 130 and between sun gear 150 and ring gear 160. 

Upper platen 120 is then lowered ontd the workpiece. so that honing member 170 on upper 

platen 120 and polishing ID.ember 170 6h lower platen 130 each co11tact the workpieces held by 

3 
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carrier 180. Polishing or honing occurs when upper platen 120 and lower platen· 130 are rotated 

relative to the workpieces. In addition. a shmy-type liquid, which typically contains additional 

·suspended abrasive particles and which may chemically'react with the surface of the workpiece, 

may also be present during honing to enhance the eff~tiveness of the ~oning process. Also, a 

S coolant such as deionized wat~ is typically added during the processi~g to help remove debris 

from the surface of the _wor~piece. as well as to keep the workpiece :cool during processing. 

Other honing or polishing ag~~s may be used during processing to a~just workpiece removal 

rates or adjust uniformity of stock removal across a workpiece. 

Still referring to Figure 2. honing members 170 on platens 120. 130 each include a 

10 plurality of generally pie-shaped abrasive stone segments 172. It shoulc;I be noted, however, that 

any suitable shape or configuration or"honing member may be used;· for example., a one-piece 

grinding stone may be used, In accordance with the illustrated embodiment in Figure 2, each . 

stone segment 172 is fixedly mounted to platens 120, 130. so that the stone segments 172 arc 

secured thereon, preventing them. from moving when normal operating stresses occur. 

1 S Workpieces are placed in carrier 180 during processing. Carrier 180 is suitably configured 
. . 

to rotate, orbit, or a combination thereof across the polishing members. In addition, honing 

member 170 may also rotate 4uring processing to enhance Qoning effic~c:ncy and precision. The 

directions of rotation of carrier 180 and platens 120 and 130 are ind~cated, respectively, by 

arrows A, B and C. Moreover ifsun gear 1 SO and ring gear 160 (i.e., tl)e gears that cause carrier · 

20 180 to rotate and orbit) rotate at different speeds, i.e., at different radi~ per minute, carrier 180 

will orbit or translate around the honing member in the directions in<licated by arrow D. As a 

result. both oppositely disposed surfaces of each workpiece may be processed simultaneously, 

obtaining a desirably uniform and predictable removal rate from each side. 

Referring now to Figures 2 and 3, carrier 180 will be discussed .in greater detail. Carrier 

25 180 is configured to hold and support worl<.pieces during processing. In accordance with a 

preferred embodiment, carrier 180 includes gear teeth 190 that are configured to mate with the 

gear teeth on sun gear 150 and ring gear 160 of honing machine 100. Carrier 180 further includes 

a plurality of apertures 200 that are configured to securely receive the wtjrk.pieces, yet expose two 

oppositely disposed surfaces of the workpiece to honing members 17Q on platens 120, 130. 

30 Referring now to Figure 4~ carrier 180 suitably includes a rigid co~ 210 that is coated with 

a scratch-resistant material 230. Core 210 may be formed from any rigid material, including 

untempered 1075 spring steel. blue steel, tempered boron-carbide re~nforced aluminum, 308 

stainless steel. 316 stainless steel. or the like. In accordance with the preferred embodiment of 

4 
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the invention, core 210 iS made from untempered 1075 spring steel and is in lhe range of about 

0.00711 to.about 0.01511 tflekfuod more preferably about 0.012i1 thick. 

Core 210 is suitably coated with a scratch-resistant material or film 230 that will not break 

off and scratch the surface of the workpiece dming processing. Prefembly, scratch-resistant film 

5 230 includes a fiber-ti'ee plastic fluor0carbon material that adheres to the rigid core. In a 

preferred exemplary einb<>diment of the invention, the metal core is first coated with an adhesive 

layer 220 before film 230 iS applied. Adhesive layer 220 may be any suitable adhesive material. 

However, in accordance with a preferred embodiment of the present invention, adhesive layer 

220 is a Chemfab Corp. proprietary thermal stabilized primer containing a fluoropolymer. In 

10 additio~ the preferred embodiment of film 230 comprises Chemfab's Chem Film 130x 600·1, 

!1- multi layer pertluoropolymer film containing homopolymers of tetratluoroethylene and 

hexafluoropropylene. as described in U.S. Patent 4,883.716, and incorporated herein by 

reference. 

Scratch-resistant material 230 may include various different materials, but. preferably, it 

15 is a material that will not react with the workpieces. slurries. or coolants used during the 

polishing process. such as. for example. polytctrafluorocthylcnc (PTFE). Moreover, scratch­

resistant film 230 is suitably configured to form a strong mechanical bond with adhesive layer 

220, and metal 21 O. 

In a preferred e&emplary embodiment of the invention. carrier 180 is manufactured by fast 

20 cutting suitable apertUres 200 in rigid core material 210. TI1e inside diameter of apertures 200 

must be large enough to allow the workpieces to fit \'Vithin the apertures after adhesive layer 220 

and scratch-resistant film 230 have been applied and trimmed. For example, in accordance with 

a preferred embodiment. in order to process 95 mm diameter workpieces. apertures 200 in core 

210 are typically in the ran~e of about 95 to about 100 mm and preferably about 99 mm in 

25 diameter. 

After apertures 200 have been cut into rigid core 21 O. an adhesive layer 220 and scratch­

resistant film 230 are applied to rigid core 210. In a preferred embodiment, scratch-resistant film 

230 and adhesive layer 220 are attached to core 210 by hot pressing the materials at a temperature 

in the range of about 400-700°F and preferably at about 550 °F. Similarly, pressure is applied 

30 during the bonding process at about 5-20psi, and preferably about 14 psi. 

Adhesive layer 220 and scratch-resistant film 230 can be applied separately or they may 

be purchased as an integral unit; for example, a gradient film material manufactured by ChemFab 

of New Hampshire. In accordance with this aspect of the invention, a single gradient film which 

5 
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includes an adhesive layer and a layer of PTFE may be bonded to core 210 by applying the 

adhesive side of the gradient film in contact with rigid core 210 and then hot pressing it onto the 

core in the manner discussed above. The thickness of rigid core 210 is typically in the range of 

about .005" to about .OlS'\ and preferably about 0.010". Similarly, the thickness of adhesive 

5 layer 220 is in the range oh.bout .0005" to about .0015", and preferably about 0.001", and the 

thickness of scratch-resistant film 230 is in· the range of about .001" to about .010", and 

preferably about 0.00511
• In accordance with yet an alternative embodiment of the invention. core 

210 may be coated with a fluoropolymer adhesive emulsion and baked at550°F. 

After the scratch-resistant surface has been bonded to the rigid core, apertures 200 

10 substantially concentric to but smaller than the initial apertures are cut into the scratch-resistant 

material on the rigid core. For a 95 mm workpiece, the inside diameter of aperture 200 of the 

scratch-resistant material is preferably in the range of about 95.1 mm to about 96 mm, and is 

most preferably about 95.5 mm. 

Next, gear teeth 190 are cut into the scratch-resistant material and the rigid core layers 

1 S simultaneously. Teeth 190 may be cut using a milling or hobbing technique. As one skilled in 

the art will appreciate, because the scratch-resistant material is firmly bonded to rigid core 210, 

the cutting process does not cause the material to delaminate from the core. 

It will be understood that the foregoing description is of preferred exemplary embodiments 

of the invention and that the invention is not limited to the specific forms shown or described 

20 herein. Various modifications may be made in the design~ arrangement; and type of elements 

disclosed herein without departing from the scope of the invention as expressed in the appended 

claims. 

6 
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CLAIMS: 
~··. I claim: 

1. A carrier used to support at least one workpiece during a honing or grinding 

process, comprising: 

5 a rigid core having at least one aperture configured to receive at least one 

workpiece; and 

a thennoplastic film bonded to said rigid core. 

2. The carrier of claim 1, wherein an adhesive layer is bonded to said rigid core and 

said thermoplastic film is bonded to said adhesive layer. 

10 3. The carrier of claim l, wherein said thermoplastic film comprises 

polytetrafluoroethylene. 

4. The carrier of claim 2. wherein said adhesive layer comprises a fluoropolymer. 

5. The carrier of claim l, further comprising a second aperture. said second aperture 

being configured to receive a workpiece and formed in said adhesive layer and said thermoplastic 

15 film. 

6. The carrier of claim 5, wherein said second aperture is substantially concentric with 

said first aperture. 

7. A carrier for supporting a workpiece during honing or grinding of said workpiece, 

said carrier comprising: 

20 a rigid core wherein said rigid core comprises a first aperture configured to receive 

sald workpiece; 

a film, wherein said film comprises an adhesive side and a thermoplastic side, and 

wherein said adhesive side is bonded to said rigid core. 

8. The carrier of claim 7, further comprising a second aperture, said second aperture 

25 being configured to receive a workpiece and formed in said film. 

30 

9. The carrier of claim 8, wherein said second aperture is substantially concentric with 

said first aperture. 

10. A method for making a carrier for supporting a workpiece to be honed, said method 

comprising: 

providing a sheet of rigid material; 

fonning a first aperture in said rigid material wherein said first aperture is 

configured to receive said workpiece; 

placing an adhesive film on said rigid material; 
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placing a thermoplastic film on said adhesive film; 

hot pressing said adhesive film and said thennoplastic film onto said rigid material; 

forming a second aperture in said thermoplastic film and said adhesive layer; and 

forming teeth in said carrier. 

S 11. The method of claim 10, wherein ·said second aperture is formed substantially 

10 

15 

concentric with said first aperture in said rigid material. 

12. A method for making a carrier for supporting a workpiece to be honed, said method 

comprising: 

providing a sheet of rigid material; 

forming a first aperture in said rigid material wherein said first aperture is 

configured to receive said workpiece; 

placing a film on said rigid material, wherein said film comprises an adhesive layer 

and a thermoplastic layer. 

hot pressing said film onto said rigid material; 

forming a second aperture in said film wherein said second aperture is substantially 

concentric with said first aperture in said rigid core; and 

forming teeth in said film and said rigid core. 
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