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START

1000

MOUNT THE WAFER ON THE CHUCK

‘

OFFSET THE AXIS 210 OF THE POLISHING PAD AND THE AXIS OF
SYMMETRY 214 OF THE MOUNTED WAFER

1002

—

T

URGE THE OFFSET WAFER AND THE POLISHING PAD TOWARD EACH
OTHER PARALLEL TO AN AXIS OF ROTATION 210

'

RESIST TENDENCY OF MOUNTED OFFSET WAFER TO TILT WHILE
ALLOWING WAFER TO MOVE PARALLEL TO A DIRECTION OF THE AXIS
OF ROTATION

1006

\

'

MEASURE MOVEMENT OF THE MOUNTED WAFER IN DIRECTION
PARALLEL TO THE DIRECTION OF THE AXIS OF ROTATION 210 TO
ACCURATELY INDICATE A VALUE OF THE POLISHING FORCE

1008

FIG. 23
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START
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MOUNT WAFER ON CHUCK TO RESIST ECCENTRIC
MOVEMENT OF THE POLISHING SURFACE OF PAD

l

PROVIDE RETAINER RING SURROUNDING PERIPHERY
OF WAFER TO LIMIT MOVEMENT OF MOUNTED WAFER
PERPENDICULAR TO AXIS 214

'

URGE POLISHING SURFACE OF PAD AND EXPOSED
SURFACE OF WAFER TOWARD EACH OTHER

!

URGE POLISHING SURFACE OF PAD AND
RETAINING RING TOWARD EACH OTHER

1015

\

l

RESIST TENDENCY OF RETAINER RING TO TILT

1018

i

MEASURE MOVEMENT OF MOUNTED WAFER IN DIRECTION

PARALLEL TO THE DIRECTION OF THE AXIS OF ROTATION

210 TO ACCURATELY INDICATE A VALUE OF THE
POLISHING FORCE
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FIG. 24
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START
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y

1024
PROVIDE MOTOR BETWEEN PLATE AND RETAINER RING '

P

OPERATE MOTOR TO SEPARATE PLATE FROM RETAINER 1025

RING TO URGE PAD AND RETAINER RING TOWARD EACH
OTHER

- DONE
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START

MOUNT WAFER ON CHUCK WITH AXIS OF SYMMETRY 214
PARALLEL TO AXIS OF ROTATION 211 OF PAD

'

OFFSET AXIS OF ROTATION 211 FROM AXIS OF SYMMETRY
: 214

l

RESIST MOVEMENT OF POLISHING SURFACE OF THE PAD
TOWARD THE WAFER

!

PROVIDE RETAINER RING UNIT AROUND CHUCK TO RETAIN
WAFER ON CHUCK

V

PROVIDE CHUCK, CHUCK SUPPORT PLATE, AND RETAINER
RING UNITS WITH FIRST AND SECOND SETS OF LINEAR
BEARING ASSEMBLIES

.

USE CHUCK SUPPORT PLATE TO RESIST MOVEMENT OF
POLISHING SURFACE OF PAD TOWARD WAFER

@ OPERATION 1.059

FIG. 26
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FROM OPERATION
1050

: 1052
DURING USE OF PLATE, USE FIRST SET OF LINEAR /—J
BEARINGS TO LIMIT MOVEMENT OF RETAINER RING TO
MOVEMENT PARALLEL TO THE AXIS OF SYMMETRY 214

1054

DURING USE OF PLATE, USE SECOND SET OF LINEAR
BEARINGS TO LIMIT MOVEMENT OF CHUCK RELATIVE TO /
PLATE SO THAT EXPOSED SURFACE REMAINS PARALLEL TO
POLISHING SURFACE

FIG. 27
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MOUNT WAFER WITH AN EXPOSED SURFACE PARALLEL TO
POLISHING SURFACE OF THE PAD

1060

_

l

OFFSET AXIS OF ROTATION OF PAD FROM AXIS OF
SYMMETRY OF THE MOUNTED WAFER WITH THE AXES
PARALLEL TO DEFINE AN INITIAL ORIENTATION OF THE

WAFER

1062

|

l

MOVE POLISHING SURFACE OF PAD AND MOUNTED WAFER
TOWARD EACH OTHER WITH EXPOSED SURFACE RESISTING
POLISHING SURFACE TO IMPOSE POLISHING FORCE ON
MOUNTED WAFER ECCENTRICALLY WIiTH RESPECT TO AXIS
OF SYMMETRY

1064

~ /"MOVE TO OPERATION
1066

FIG. 28



2 % FEB 2005

36/45

FROM OPERATION
| 1064

PROVIDE ARRAY OF PAIRS OF LINEAR BEARING ASSEMBLIES
ADJACENT TO MOUNTED WAFER

l

DURING MOVE OPERATION SUBSTANTIALLY LIMIT
MOVEMENT FROM THE INITIAL ORIENTATION AND PERMIT
ONLY MOVEMENT OF MOUNTED WAFER WITH EXPOSED
SURFACE PARALLEL TO POLISHING SURFACE

l

DETERMINE AMOUNT OF PERMITTED MOVEMENT OF WAFER
TO INDICATE A NET AMOUNT OF POLISHING FORCE IMPOSED
ON THE EXPOSED SURFACE

FIG. 29
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START

MOUNT PUCK ON CHUCK IN AN INITIAL POSITION

l

OFFSET IN PARALLEL RELATIONSHIP AXIS OF ROTATION 211
AND AXIS OF SYMMETRY 224 OF MOUNTED PUCK

l

URGE PAD AND THE OFFSET MOUNTED PUCK TOWARD
EACH OTHER PARALLEL TO THE AXIS OF ROTATION 211 IN
THE INITIAL POSITION TO CAUSE THE PAD TO IMPOSE
ECCENTRIC FORCE ON MOUNTED PUCK

l

DURING URGE OPERATION RESIST- TENDENCY OF MOUNTED
OFFSET PUCK TO TILT WHILE ALLOWING PUCK TO MOVE
PARALLEL TO A DIRECTION OF THE AXIS OF ROTATION 211

l |

DURING URGE OPERATION AND RESIST OPERATION, .
MEASURE MOVEMENT OF PUCK PARALLEL TO DIRECTION OF
AXIS OF ROTATION 211 TO INDICATE A VALUE OF THE FORCE

FIG. 30
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MOUNT PUCK ON CHUCK WITH INITIAL AXIS OF SYMMETRY /J
224 WITH PUCK SURFACE PARALLEL TO POLISHING :
SURFACE OF THE PAD 1092

!

OFFSET AXIS OF ROTATION 211 OF PAD FROM AXIS OF /'/
SYMMETRY 224 OF MOUNTED PUCK

1094

Y

PROVIDE CHUCK SUPPORT PLATE FOR RESISTING /_/
MOVEMENT OF POLISHING SURFACE AND PUCK SURFACE
TOWARD EACH OTHER

1096

i

PROVIDE CHUCK AND CHUCK SUPPORT PLATE WITH /'/
PLURALITY OF PAIRS OF LINEAR BEARING ASSEMBLIES

1098

CAUSE MOUNTED PUCK TO RESIST MOVEMENT OF f/ .
POLISHING SURFACE AND PUCK TOWARD EACH OTHER

@ OPERATION 20@

FIG. 31
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1098

DURING RESIST OPERATION LIMIT MOVEMENT OF CHUCK

RELATIVE TO CHUCK SUPPORT PLATE TO MOVEMENT
PARALLEL TO AXIS OF SYMMETRY 224 SO PUCK SURFACE
REMAINS PARALLEL TO POLISHING SURFACE

'

SENSE LIMITED MOVEMENT OF CHUCK RELATIVE TO CHUCK
SUPPORT PLATE TO INDICATE AN ACCURATE VALUE OF
CONDITIONING FORCE

| ( DONE )

FIG. 32
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START

2030
PROVIDE OPENINGS IN THE PUCK THROUGH WHICH A FLUID /'/
: MAY FLOW
l - 2032
- PROVIDE PUCK CARRIER WITH PUCK SUPPORT SURFACE

AND LIP AT PERIPHERAL EDGE,

l' 2034
CONFIGURE PUCK CARRIER TO SPREAD FLUID COMPLETELY f'/
ACROSS PUCK SUPPORT SURFACE

'

POSITION PUCK WITH PUCK SUPPORT SURFACE ORIENTED
HORIZONTALLY AND LIP EXTENDING UPWARDLY FROM THE
SUPPORT SURFACE

Y

FORM PORT THROUGH PUCK CARRIER TO PUCK SUPPORT
SURFACE

2036

2038

Y B

SUPPLY FLUID THROUGH PUCK CARRIER TO PORT TO 2040

ENABLE PUCK CARRIER CONFIGURATION TO SPREAD FLUID —"

ACROSS THE PUCK SUPPORT SURFAGCE WITHIN THE LIP TO
IMMERSE THE PUCK IN THE FLUID

'
o

FIG. 33
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PERPENDICULAR TO POLISHING SURFACE OF THE PAD AND
CONDITIONING SURFACE PARALLEL TO POLISHING SURFACE
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l

OFFSET AXIS OF ROTATION OF PAD FROM AXiS OF
SYMMETRY OF MOUNTED PUCK WITH AXES PARALLEL TO
DEFINE AN INITIAL ORIENTATION OF THE PUCK
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'

MOVE POLISHING SURFACE OF PAD AND CONDITIONING
SURFACE OF PUCK TOWARD EACH OTHER WITH
CONDITIONING SURFACE OF MOUNTED PUCK RESISTING
POLISHING SURFACE OF PAD
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l

PROVIDE ARRAY OF LINEAR BEARING ASSEMBLIES
ADJACENT TO MOUNTED PUCK

\N
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o

60 OPERATION 20@
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" /FROM OPERATION
2056

'

DURING THE MOVE OPERATION SUBSTANTIALLY LIMIT
MOVEMENT FROM THE INITIAL ORIENTATION AND PERMIT
ONLY MOVEMENT OF THE MOUNTED PUCK WITH THE
CONDITIONING SURFACE PARALLEL TO THE POLISHING

SURFACE '

i

| DURING MOVE OPERATION WITH THE MOVEMENT LIMITED,
SENSE THE LIMITED MOVEMENT TO INDICATE AN ACCURATE
VALUE OF THE POLISHING FORCE APPLIED ON THE
CONDITIONING SURFACE

FIG. 35
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START

MOUNT PUCK ON CHUCK WITH PUCK AXIS OF SYMMETRY
PERPENDICULAR TO POLISHING SURFACE OF THE PAD AND
PUCK CONDITIONING SURFACE PARALLEL TO POLISHING
SURFACE

|

OFFSET AXIS OF ROTATION FROM AXIS OF SYMMETRY OF
THE MOUNTED PUCK WITH THE AXES PARALLEL TO DEFINE
AN INITIAL ORIENTATION OF THE PUCK

Y

MOVE POLISHING SURFACE OF PAD AND CONDITIONING
SURFACE OF THE PUCK TOWARD EACH OTHER

l

FROVIDE ARRAY OF LINEAR BEARING ASSEMBLIES
ADJACENT TO MOUNTED PUCK

@OPERATION 20'@

FIG. 36
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USING THE ASSEMBLIES DURING MOVE OPERATION TO
SUBSTANTIALLY LIMIT MOVEMENT FROM THE INITIAL /
ORIENTATION AND PERMIT ONLY MOVEMENT OF THE
MOUNTED PUCK WITH THE CONDITIONING SURFACE
PARALLEL TO THE POLISHING SURFACE

l 2080

SENSE THE LIMITED MOVEMENT TO INDICATE AN ACCURATE /
VALUE OF THE POLISHING FORCE APPLIED ON THE
CONDITIONING SURFACE

Y

' DONE }

FIG. 37
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