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CLAIMS

What is claimed is:

1. A method of manufacturing a CMP polish pad materials for polishing semiconductors using a

centrifugal casting comprising:

a step of mixing a polyurethane prepolymer and a curing agent to form a polymer mixture;

a step of mixing a plasticizer with the polymer mixture, wherein the plasticizer is a benzoate-

based plasticizer, and the plasticizer is added to the polymer mixture in an amount of 5 to 20% WT of

the polymer mixture;

a step of centrifugal casting by rotating a cylinder about a central axis;

a step of introducing, by a dispenser not attached to the cylinder, the polymer mixture having

a pore, wherein the polymer mixture begins to react into the interior space enclosed within the

cylinder without exceeding the pot life of the polymer mixture, the centrifugal force from the

centrifugal casting creates a uniform layer of the polymer mixture on the surface of the inner wall of

the cylinder, and the centrifugal caster rotates the cylinder about a central axis, thereby isolating the

pore of the polymer mixture to the exterior surface which is opposite to the interior wall of the

cylinder;

a step of heating the cylinder using at least one heating element;

a step of evenly distributing heat to the cylinder by using at least one heat distributor;

a step of forming a non-porous solid homogeneous polymer sheet through curing of the

polymer mixture;

a step of centrifugally casting a second layer on top of the non-porous solid homogeneous

polymer sheet by rotating the cylinder about a central axis, wherein the second layer is for a

multilayer polymer pad;

a step of removing the non-porous solid homogeneous polymer sheet having the second layer

from the cylinder; and
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a step of forming, from the non-porous solid homogeneous polymer sheet having the second

layer, a plurality of multi-layer CMP polish pads which are non-porous and has uniform thickness for

polishing a semiconductor wafer.

2. The manufacturing method of claim 1, wherein the rotation of the cylinder continues until the

polymer mixture has cured.

3. The manufacturing method of claim 1, wherein at least two separate layers in the multilayer

CMP polish pad are formed by sequentially casting and curing at least two polymer layers.

4. The manufacturing method of claim 3, wherein at least two separate layers in the multilayer

CMP polish pad include the polymer mixture and at least one additional polymer mixture.

5. The manufacturing method of claim 1, further including a step of heating the cylinder to a

temperature between 50 degrees Fahrenheit and 500 degrees Fahrenheit for at least a portion of the

operating time of the rotation.

6. The manufacturing method of claim 1, wherein the polymer mixture comprises at least one of

polyurethane, polyuria-urethane, polycarbonate, polyamide, polyacrylate and polyester.

7. The manufacturing method of claim 1, further including a step of mixing at least one of a

diisocyanate, a di-functional isocyanate, and a polyfunctional isocyanate with a first polyol to form

the polymer mixture; and a step of dispersing the polymer mixture into the interior space of the

cylinder.

8. The manufacturing method of claim 7, further including a step of adding to the polymer

mixture at least one of filler, microelements, abrasives, fibers, surfactants and a plasticizer.
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9. The manufacturing method of claim 7, further including a step of treating the surface of the

inner wall of the cylinder with a release agent prior to dispersing the polymer mixture into the interior

space.

10. The manufacturing method of claim 1 further comprising the step of removing at least a

portion of the polymer from the interior space of the cylinder after the polymer has cured.

11. The manufacturing method of claim 1, wherein the step of forming a non-porous solid

homogeneous polymer sheet through curing of the polymer mixture includes: a step of forming a non-

porous solid homogeneous polymer sheet through curing of the polymer mixture;

and a step of machining the pores within the polymer sheet to produce a non-porous solid

homogeneous polymer sheet.

12. The manufacturing method of claim 1, including a step of rotating the cylinder about a central

axis at a rate of 300 to 500 RPM for at least a portion of a time of the rotating operation.

13. The manufacturing method of claim 1, wherein the step of heating the cylinder using at least

one heating element may occur prior to introducing the polymer mixture into the cylinder to control

curing of the polymer sheet.

14. The manufacturing method of claim 1, wherein the polymer mixture comprises a

polyurethane prepolymer together with a chain extender and a plasticizer.

15. A system for manufacturing a CMP polish pad materials for polishing semiconductors using a

centrifugal casting comprising:
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a polymer mixture having a pore that begins to react without exceeding the pot life of the

polymer mixture;

a dispenser adapted to introduce the polymer mixture having the cavity into the centrifugal

caster, the dispenser not attached to the centrifugal caster;

the centrifugal caster comprising a drum, wherein the drum has an inner wall, defines a

cylindrical interior space and is adapted to rotate at a rotational speed about a central axis, and

wherein the centrifugal force from the rotation of the drum about the central axis of the centrifugal

caster forms a homogeneous, non-porous monolayer of the polymer mixture against the surface of the

inner wall of the drum, and isolates the pores of the polymer mixture at the outer surface opposite the

inner wall of the drum;

at least one heating element for heating the polymer mixture; and

at least one heat dispenser for promoting an even distribution of heat to the drum.

16. The system of claim 15, further including a mixer configured to mix the prepolymer and

curing agent into the polymer mixture.

17. The system of claim 15, wherein the at least one heating element includes at least one of a

conduits for heated fluid, an electric heating element, and a hot air fan.

18. The system of claim 15, wherein the at least one heating element is disposed under, around or

within the drum.

19. The system of claim 15, wherein the at least one heat dispenser is disposed between the at

least one heating element and the drum.

20. A system for manufacturing a CMP polish pad materials for polishing semiconductors using a

centrifugal casting comprising:
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a polymer mixture having a pore that begins to react without exceeding the pot life of the

polymer mixture;

a dispenser adapted to introduce the polymer mixture having the cavity into the centrifugal

caster, the dispenser not attached to the centrifugal caster;

the centrifugal caster comprising a drum, wherein the drum has an inner wall, defines a

cylindrical interior space and is adapted to rotate at a rotational speed about a central axis, and

wherein the centrifugal force from the rotation of the drum about the central axis of the centrifugal

caster forms a homogeneous, non-porous monolayer of the polymer mixture against the surface of the

inner wall of the drum, and isolates the pores of the polymer mixture at the outer surface opposite the

inner wall of the drum;

at least one heating element for heating the polymer mixture; and

at least one heat distributor for promoting an even distribution of heat to the drum;

and a computer communicatively coupled to the centrifugal caster and the at least one heating

element, wherein the computer stores computer program instructions on a readable medium in order

to perform an operation comprising adjusting a rotational speed of the centrifugal caster and a

temperature of the at least one heating element.

21. The system of claim 20, further including a mixer configured to mix the prepolymer and the

curing agent to form the polymer mixture.

22. The system of claim 20, wherein the at least one heating element includes at least one of

conduits for heated fluid, an electric heating element, and a hot air fan.

23. The system of claim 20, wherein the at least one heat distributor is disposed between the at

least one heating element and the drum.


