
US 20010041527A1 

(19) United States 
(12) Patent Application Publication (10) Pub. No.: US 2001/0041527 A1 

Foster et al. (43) Pub. Date: NOV. 15, 2001 

(54) DISK FOR CONDITIONING POLISHING Related US. Application Data 
PADS 

(63) Non-provisional of provisional application No. 
60/194,043, ?led on Apr. 3, 2000. 

(76) Inventors: Bernard Foster, Elkton, MD (US); 
Paul J. Freeman, Landenberg, PA (US) Pubhcatlon Classl?catlon 

(51) Int. Cl.7 ................................................... .. B24B 21/18 

Correspondence Address: (52) US. Cl. ............................................................ .. 451/444 

Rodel Holdings, Inc. (57) ABSTRACT 
Suite 1300 A conditioning disk including a unitary thermoplastic poly 
1105 North Market Street mer sheet material cut a unitary circular plate formed With 
Wilmington, DE 19899 (US) gear teeth along its circular edge, and formed With block 

form protrusions that are impelled in a sWeeping motion by 
(21) Appl. No.: 09/819,115 rotation of the unitary plate as a planetary gear in meshed 

engagement With a sun gear and a ring gear of a polishing 
(22) Filed: Mar. 28, 2001 apparatus. 

2 



Patent Application Publication Nov. 15, 2001 Sheet 1 0f 4 US 2001/0041527 A1 



Patent Application Publication Nov. 15, 2001 Sheet 2 0f 4 US 2001/0041527 A1 

2 

Fig. 2 



Patent Application Publication Nov. 15, 2001 Sheet 3 0f 4 US 2001/0041527 A1 

6 3 5 



Patent Application Publication Nov. 15, 2001 Sheet 4 0f 4 US 2001/0041527 A1 

1 

Fig. 4 



US 2001/0041527 A1 

DISK FOR CONDITIONING POLISHING PADS 

CROSS REFERENCE TO RELATED 
APPLICATION 

[0001] This application claims the bene?t of US. Provi 
sional Patent Application No. 60/194,043 ?led Apr. 3, 2000. 

FIELD OF THE INVENTION 

[0002] The invention relates to apparatus and a method for 
conditioning polishing pads, and restoring the surface teX 
ture of a polishing pad. 

DISCUSSION OF RELATED ART 

[0003] During the process of manufacturing a memory 
disk, double-sided polishing is used to remove unWanted 
material from opposite sides of a substrate, typically of 
aluminum, nickel phosphorous or glass, and to produce a 
?at, smooth surface. Polishing of memory disks generally 
takes the form of double-sided polishing Wherein a chemi 
cally active, abrasive-containing slurry is used in conjunc 
tion With tWo polishing pads. In a typical arrangement a 
polishing pad is adhered to each, an upper and a loWer 
rotatable platen. The Workpieces are held in a relative 
position by carriers Which are placed betWeen the pads. The 
slurry is fed onto the surface of the polishing pads. Polishing 
is affected by rotating the platens and the disks relative to 
each other, With the slurry generally dispensed throughout 
the polishing step of the cycle. 

[0004] During the polishing process, properties of the 
polishing pads change. The pore structure of the polishing 
pad surface Wears doWn, and the surface of the pad becomes 
smooth as a result of polishing byproducts, such as removed 
substrate material, becoming embedded in the surface. This 
results in a polishing surface Which substantially reduces 
polishing performance. To restore the pads’ polishing per 
formance, the pads are conditioned. 

[0005] Conditioning is a technique Wherein a polishing 
pad is treated typically betWeen polishing cycles to restore 
its properties and thereby restore its polishing performance. 
Traditional pad conditioning involves the use of brushes to 
Wipe the pad surface free of debris. HoWever, the traditional 
method breaks doWn the pore Walls due to intrusion into the 
pore structure from the bristles. 

[0006] Prior to the invention, a polishing pad Was condi 
tioned by brushing With bristles to remove polishing debris 
imbedded in the pad, and to clean the pores of the pad. The 
pores of a poromeric polishing layer become torn When the 
pad is cleaned by bristles of a brush type conditioning 
apparatus that is used to remove polishing debris and to 
condition the polishing layer. The bristles are urged to 
intrude into the pores, and sometimes to intrude into the 
pressure sensitive adhesive that secures the polishing layer 
to an underlying base layer of the polishing pad. The pores 
transport slurry during a polishing operation. Tearing of the 
polymer bordering the pores creates keyholes that lose an 
ability of the pores to hold slurry during a polishing opera 
tion. Tearing is severe enough in some areas of the polishing 
layer that the polishing layer is torn aWay from the under 
lying layer. Consequently, the polishing pad has a reduced 
useful life, caused by the brush type conditioning apparatus. 
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[0007] What is desired is a conditioning apparatus that ?ts 
With a knoWn polishing machine, and that utiliZes a ring gear 
and a sun gear of the knoWn polishing machine to drive the 
conditioning apparatus Without a requirement for modi?ca 
tion of the conditioning apparatus. 

SUMMARY TO THE INVENTION 

[0008] The present invention does not use bristles that 
cause the tearing of the pore Walls and therefore does not 
reduce the useful life of the polishing pad. 

[0009] According to the invention, a conditioning disk is 
fabricated from a unitary circular plate formed With gear 
teeth along its circular edge, and formed With block form 
protrusions on at least one of tWo opposite major surfaces of 
the plate, Which protrusions are impelled in a sWeeping 
motion by rotation of the unitary plate as a planetary gear in 
meshed engagement With a sun gear and a ring gear of a 
polishing apparatus. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0010] Embodiments of the invention Will noW be 
described by Way of eXample With reference to the folloWing 
detailed description taken in conjunction With the accom 
panying draWings. The foregoing summary, as Well as the 
folloWing detailed description of the preferred embodi 
ments, Will be better understood When read in conjunction 
With the appended draWings. For the purpose of illustrating 
the invention, there are shoWn in the draWings embodiments 
Which are presently preferred, it being understood, however, 
that the invention is not limited to the speci?c methods and 
instrumentalities disclosed. In the draWings: 

[0011] 
[0012] FIG. 2 is an enlarged cross-sectional vieW of the 
disk of FIG. 1, taken along line 2-2; 

[0013] 
[0014] FIG. 4 is a top vieW of the loWer platen on a 
polishing machine. 

FIG. 1 is the top vieW of the conditioning disk; 

FIG. 3 is a side vieW of the conditioning disk; and 

DETAILED DESCRIPTION 

[0015] FIG. 3 shoWs a side vieW of the conditioning disk 
used on a double-sided polishing machine having an upper 
6 and a loWer 7 platen, each having a pad 5 adhered thereto. 
At the conclusion of the rinse step of a polishing cycle, the 
upper platen 6 is raised and the Workpieces and carriers are 
removed from the loWer platen 7. The conditioning disks 1 
are then placed onto the loWer platen 7. FIG. 4 shoWs the 
conditioning disk placed on the loWer platen 7 in such a 
manner so that the gear teeth 2 of the conditioning disk 1 
engage With an outer gear 8 (called the ring gear), and an 
inner gear 9 (called the sun gear). The gears and platens can 
rotate in the same or opposite directions and at variable 
speeds. The rotation of the ring and sun gears drives the 
conditioning disk around the pad. A minimum of one con 
ditioning disk 1 can be utiliZed during the conditioning step, 
hoWever, an item of similar thickness Will need to be placed 
on the opposite side of the loWer platen 7 to provide proper 
support to the upper platen 6. The upper platen 6 is then 
loWered and a pre-determined doWnforce is applied. A 
rinsing liquid, such as deioniZed Water, is then dispensed 
onto the pad surfaces. The gear drive motors of the polishing 
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machine are then engaged and the conditioning disks rotate 
about the surface of the polishing pads. After a set time, the 
gear drive motors and the rinsing liquid are turned off, the 
upper platen 6 is raised, and the conditioning disks 1 are 
removed. The pad surfaces 5 are then rinsed to remove any 
residual debris. The carriers and neW unpolished Workpieces 
are then placed onto the loWer platen 7 and the polishing 
cycle repeats. 

[0016] Refer to FIG. 1. The conditioning disk 1 of this 
invention is machined on a Haas CNC (Computer Numerical 
Control) Machining Center from a thermoplastic polymer 
sheet, such as a polyamide, an acetal resin such as Delran®, 
a ?uorocarbon polymer ?lled polyamide such as Te?on® 
?lled nylon, or a polyole?n such as ultra-high molecular 
Weight (UHMW) polyethylene. The thickness of the ther 
moplastic polymer sheet can be from 0.25“ to 3“ thick, more 
preferably betWeen 0.50“ and 2“, and most preferably 
betWeen 0.75“ and 1.25“. The polymer sheet is cut into 
disks, Wherein each disk has a diameter in the range of 3“ to 
36“, more preferably betWeen 6“ and 24“, and most prefer 
ably betWeen 9“ and 15“. A 1“ diameter hole 4 is drilled 
through the center of the disk to facilitate the machining 
process, but does not affect performance and its presence or 
absence should not be vieWed as limiting. A conditioning 
disk 1 comprises, a unitary circular plate formed With gear 
teeth 2 along its circular edge, and formed With block form 
protrusions in the form of Wiper arms 3 on opposite major 
surfaces of the plate, Which protrusions are impelled in a 
sWeeping motion by rotation of the unitary plate as a 
planetary gear in meshed engagement With a sun gear 9 and 
a ring gear 8 of a knoWn polishing apparatus. 

[0017] Gear teeth 2 are machined along the circumference 
of the disk. The radius of the teeth 2 can be betWeen 0.05“ 
and 0.75“, depending upon the polishing machine design 
that determines the gear tooth siZe of the conditioning disk, 
and the dimensions presented in this disclosure should not 
be vieWed as limiting. 

[0018] The neXt features to be machined onto the condi 
tioning disk are the block form protrusions that form Wiper 
arms 3 as shoWn in FIG. 2. The Wiper arms 3 are formed by 
machining aWay material from the surface of the disk to a 
predetermined depth and in a pattern Which leaves a raised 
area in the desired dimension of the Wiper arm 3. The depth 
to Which the material is machined is betWeen 0.0625“ to 
0.75“, more preferably 0.125“ and 0.5“, and most preferably 
betWeen 0.1875“ and 0.3125“. After machining the gear 
teeth 2 (FIG. 1) and Wiper arms 3, all edges are chamfered 
and any residual ?ashing is removed. The conditioning disk 
1 is then reversed and the opposite surface is machined to 
create the Wiper arms 3 on that side. The number of Wiper 
arms 3 can be from 2 to 20, more preferably betWeen 3 and 
10, and most preferably betWeen 4 and 8. The Wiper arms 3 
can have various con?gurations, to include: spanning across 
the surface of the disk, radiating linearly from the center, or 
radiating in an arc from the center. The Wiper arms 3 
facilitate the removal of debris by compressing the polishing 
pad material as they rotate across the pad surface. As the pad 
returns to an uncompressed state, any debris caught in the 
pores of the pad are ejected, sWept aWay by the Wiper arms 
3, and rinsed off of the pad. 
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[0019] The invention relates to a polishing pad condition 
ing disk for use With a double-sided polishing machine 
comprising an upper platen With a polishing pad adhered 
thereto, a loWer platen With a polishing pad adhered thereto, 
a ring gear, and a sun gear. The conditioning disk is further 
adapted for use With a single sided polishing machine With 
solely a single platen With a corresponding polishing pad 
adhered thereto.. The conditioning disk comprises a ther 
moplastic polymer sheet material, Which is cut into a disk, 
each disk having raised areas on both major surfaces, for a 
double sided polishing machine, or solely on one major 
surface, for a single sided polishing machine, to facilitate the 
removal of debris, and gear teeth along the circumference 
Which engage and rotate With the ring and sun gears of the 
polishing apparatus. 

[0020] The present invention relates to a conditioning disk 
to be utiliZed during the manufacture of memory disks, 
semiconductors, and the like on a double-sided polishing 
machine such as the Speedfam 12B Double-Side Polisher. A 
typical polishing cycle consists of a pad pre-Wetting step, a 
polish step, a rinse step, and generally a pad conditioning 
step. The conditioning disk is typically used betWeen pol 
ishing cycles. 
[0021] Embodiments of the invention having been 
described, other embodiments and modi?cations of the 
invention are intended to be covered by the spirit and scope 
of the appended claims. 

What is claimed is: 
1. A conditioning disk for use With a double-sided pol 

ishing apparatus comprising an upper platen With a polishing 
pad adhered thereto, a loWer platen With a polishing pad 
adhered thereto, a ring gear, and a sun gear, Wherein said 
conditioning disk comprises a thermoplastic polymer disk 
having: 

a. raised areas to facilitate the removal of debris, 

b. and gear teeth along the circumference of the disk; 

Wherein said gear teeth engage and rotate With said ring 
and sun gears of said polishing apparatus during the 
conditioning step of a polishing cycle. 

2. A conditioning disk according to claim 1 Wherein said 
thermoplastic polymer of the disk is selected from the group 
consisting of polyamides, acetal resin, ?uorocarbon poly 
mer-?lled polyamide, and a polyole?n. 

3. A conditioning disk according to claim 1 Wherein said 
thermoplastic polymer disk is ultra-high molecular Weight 
polyethylene. 

4. A conditioning disk according to claim 2 Wherein said 
raised areas can be of an arced, radial or straight pattern. 

5. A conditioning disk according to claim 3 Wherein said 
raised areas can be of an arced, radial or straight pattern. 

6. A method for conditioning polishing pads With at least 
one conditioning disk comprising: 

a. placing said conditioning disk on a polishing machine 
comprising an upper and a loWer platen With polishing 
pads adhered thereto, and gear rotating means, 

b. loWering said upper platen until it contacts said con 
ditioning disk, 

c. applying a doWnforce to the upper platen, 
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d. dispensing a rinsing liquid onto the surface of said 
polishing pads, 

e. rotating said upper and loWer platens, 

f. rotating said disk by the gear rotating means, 

g. raising said upper platen and removing said condition 
ing disk, 

h. and rinsing aWay any residual debris from the surface 
of said pads. 

7. A conditioning disk comprising: an ultra-high molecu 
lar Weight polyethylene disk having raised areas and gear 
teeth along its circumference. 

8. A conditioning disk comprising: a unitary circular plate 
formed With gear teeth along its circular edge, and formed 
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With block form protrusions on at least one of tWo opposite 
major surfaces of the plate, Which protrusions are impelled 
in a sWeeping motion by rotation of the unitary plate as a 
planetary gear in meshed engagement With a sun gear and a 
ring gear of a polishing apparatus. 

9. The conditioning disk as recited in claim 8 Wherein, the 
protrusions are in the form of Wiping arms. 

10. The conditioning disk as recited in claim 8 Wherein, 
the protrusions are in the form of Wiping arms extending 
radially of the major surfaces of the plate. 

11. The conditioning disk as recited in claim 8 Wherein, 
the protrusions are in the form of Wiping arms arranged in 
a repeating pattern on the major surfaces of the plate. 

* * * * * 


