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CLAIMS

What is claimed is:

1. A method for making a multilayer chemical mechanical planarization pad using

centrifugal casting, the method comprising:

centrifugal casting a first polymer mixture comprising at least a polymer compound

and a plurality of microspheres by rotating a cylindrical mold with a window in a drum

about a central axis;

separating the first polymer mixture under an influence of a centrifugal force from

the centrifugal casting into a solid, non-porous first layer comprising only the polymer

compound and containing no microspheres and being free of voids or pores and being

substantially uniform thickness and a second layer comprising the plurality of microspheres;

forming a multilayer polymer sheet via gelling of the first polymer mixture;

introducing a second polymer mixture into the cylindrical mold with the window in

the drum after the first polymer mixture has gelled and before the first polymer mixture has

cured;

further centrifugal casting the second polymer mixture by rotating the cylindrical

mold with the window in the drum about the central axis;

removing the multilayer polymer sheet from the cylindrical mold with the window

in the drum; and

shaping a plurality of multilayer chemical mechanical planarization pads from the

polymer sheet;

wherein the window enables optical endpoint technology.

2. The method of claim 1, wherein the plurality of microspheres enclose a gas.

3. The method of claim 1, wherein:
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the second polymer mixture comprises at least a high density material and a low

density material; and

the second polymer mixture separates under the influence of the centrifugal force

during the further centrifugal casting into a third layer comprising the high density material

and a fourth layer comprising the low density material, the third layer being interposed

between the second layer and the fourth layer.

4. The method of claim 3, wherein the low density material comprises microspheres,

the microspheres enclosing a gas.

5. The method of claim 1, further comprising, before introducing the second polymer

mixture into the cylindrical mold with the window, positioning a solid insert on a surface of

the second layer, the solid insert being at least one of polyester, textile, and conductive

material.

6. The method of claim 1, further comprising, before introducing the second polymer

mixture into the cylindrical mold with the window, spraying a liquid onto a surface of the

second layer, the liquid being at least one of an adhesive and a conductive layer.

7. The method of claim 1, wherein the cylindrical mold with the window includes a

centrifugal caster adapted to rotate, the centrifugal caster defining a cylindrical interior

space, and a dispenser being adapted to introduce the first polymer mixture into the

centrifugal caster.

8. The method of claim 1, wherein the method further comprises heating the cylindrical

mold with the window during at least a portion of a time of the rotating, the heating of the

cylindrical mold with the window being to a temperature between 140 and 212 degrees

Fahrenheit.
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9. The method of claim 1, further comprising treating a surface of the cylindrical mold

with the window with a mold release agent prior to dispensing the first polymer mixture

into the cylindrical mold with the window.

10. The method of claim 1, further comprising forming a texture on at least one of a

surface of the cylindrical mold with the window, a bottom liner inserted into the cylindrical

mold with the window prior to dispensing the polymer mixture into the cylindrical mold

with the window, and a top liner positioned on a surface of the first polymer mixture, the

texture adapted to form a perforation delineating an outer edge of the multilayer chemical

mechanical planarization pad.

11. The method of claim 1, further comprising positioning another window on a surface

of the cylindrical mold prior to introducing the polymer mixture into the cylindrical mold.

12. A system for manufacturing a multilayer chemical mechanical planarization pad

using centrifugal casting, the system comprising:

a plurality of polymer mixtures comprising at least a high density and a low density

material wherein the polymer mixtures do not phase separate under ambient conditions;

a centrifugal caster, the centrifugal caster comprising:

a drum with an interior wall, and

a mold insert with a window lining the interior wall of the drum, the mold

insert with the window having a rotational axis, substantially all points on a bottom

surface of the mold insert with the window being substantially equidistant from a

rotational axis throughout a revolution about the rotational axis, the mold insert with

the window adapted to confine the polymer mixture when the mold insert with the

window is rotating, the mold insert with the window comprising channels for

forming different types of chemical mechanical planarization pads and to improve

slurry flow to ensure the presence of slurry on all areas of the multilayer chemical

mechanical planarization pad;



31 °

wherein the window enables optical endpoint technology;

a dispenser exterior to the mold insert with the window adapted to introduce the

plurality of polymer mixtures into the mold insert with the window;

a pouring path that directs the plurality of polymer mixtures introduced by the

dispenser exterior to the mold insert with the window into an interior of the mold insert

with the window.

13. The system of claim 12, wherein:

the rotational axis is a central axis of a cylinder defined by the centrifugal caster; and

the dispenser is adapted to introduce the plurality of polymer mixtures into an

interior space of the centrifugal caster.

14. The system of claim 13, further comprising:

a mandrel insertable along the central axis, the mandrel being for positioning a solid

insert on a surface of a top layer of the plurality of polymer mixtures in the interior space,

and

the solid insert comprising at least one of polyester, textile, conductive material, and

a top liner for imparting a texture to a surface of the polymer mixture, wherein the mold

insert with the window is slowed to a lower rotational velocity and the mandrel is rotated at

the same rotational velocity, wherein the rotational velocity of the mold insert with the

window is subsequently increased to produce a centrifugal force pulling the solid insert

from the mandrel.

15. The system of claim 12, further comprising a sprayer for spraying a liquid into the

interior of the mold insert with the window, the liquid being at least one of a mold release

agent, an adhesive, and a conductive layer.



32 °

16. The system of claim 12, further comprising a heater for heating the mold insert with

the window during at least a portion of a time of the rotating and gelling of the plurality of

polymer mixtures.

17. The system of claim 12, wherein the mold insert with the window comprises a

texture on a surface of the mold insert, the texture adapted to form at least one of:

a perforation delineating an outer edge of the multilayer chemical mechanical

planarization pad; and

a roughened texture on a backside of a pad surface opposite the working surface to

improve adhesion between the pad surface and at least one of an adhesive and a sub-pad.

18. The system of claim 12, further comprising a bottom liner inserted into the mold

insert with the window prior to dispensing the plurality of polymer mixtures into the mold

insert, the bottom liner having a texture adapted to form a perforation delineating an outer

edge of the multilayer chemical mechanical planarization pad.

19. The system of claim 12, further comprising a bottom liner inserted into the mold

insert with the window prior to dispensing the plurality of polymer mixtures into the mold

insert, the bottom liner comprising at least one detachable window adapted to be integrated

into a multilayer chemical mechanical planarization pad formed from the plurality of

polymer mixtures after gelling.

20. The system of claim 12, wherein the mold insert with the window is adapted to

receive another detachable window on a surface of the mold insert prior to introducing the

plurality of polymer mixtures into the mold insert, the detachable window adapted to be

integrated into a multilayer chemical mechanical planarization pad formed from the

plurality of polymer mixtures after gelling.

21. The method of claim 1, wherein the plurality of microspheres comprising the second

layer are compressible.
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22. A method for making a multilayer chemical mechanical planarization pad using

multi-axis rotational centrifugal casting, comprising:

dispensing a polymer mixture comprising at least a polymer compound and a

plurality of microspheres into at least a top half of a mold with a window, the top half of the

mold separated from a bottom half of the mold;

sealing the top half and the bottom half of the mold such that the mold confines the

polymer mixture;

multi-axis rotational centrifugal casting of the polymer mixture by rotating the mold

with the window about a plurality of axes segmenting the mold;

separating the polymer mixture under an influence of a centrifugal force of the multi-

axis rotational centrifugal casting into a solid, non-porous first layer comprising only the

polymer compound and no microspheres and being free of voids or pores and being

substantially uniform thickness and a second layer comprising the plurality of microspheres;

forming a multilayer polymer sheet via gelling of the polymer mixture;

removing the multilayer polymer sheet from the mold with the window; and

shaping a plurality of multilayer chemical mechanical planarization pads from the

polymer sheet;

wherein the window enables optical endpoint technology.

23. The method of claim 22, wherein the plurality of microspheres enclose a gas.

24. The method of claim 22, wherein the multi-axis rotational centrifugal casting by the

rotating of the mold with the window includes at least an x-axis and a y-axis.

25. The method of claim 22, wherein the plurality of axes bisect the mold.
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26. The method of claim 22, wherein the mold is vibrated to coat an interior surface of

the mold with the polymer mixture.

27. The method of claim 22, further comprising dispensing the polymer mixture into the

bottom half of the mold prior to sealing the mold.


