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Abstract

The present invention provides a hard polishing pad consisting of a non -foam material
which is used in a CMP apparatus. Hard polishing pads consisting of foam resins show good
pattern step difference elimination, but tend to cause scratching of the wafer. Furthermore, the
polishing rate tends to be lower than that of polishing pads consisting of foam polyurethane. In
the polishing pad of the present invention, spiral grooves or ¢ oncentric circular grooves and
lattice-form grooves are combined in the surface of the polishing pad; furthermore, the angles of
intersection of the grooves are set at less than 2 degrees, and there are no edge parts with a -
curvature radius of 50 nm or less in the surface of the polishing pad. Accordingly, since there is

no generation of flash, the object of polishing is not scratched, and the polishing rate can be
increased.
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Torque

Time (seconds)
[Key to Figure 6:]

Depth

[Key to Figure 13, vertical and horizontal axes:]
Vickers hardness (kgf/mm®)
Temperature (°C)
~ [Key to Figure 14, vertical and horizontal axes:]
Polishing rate (nm/min)
Temperature at completion of polishing (°C)
[Key to Figures 21, 22, 23 and 24, left to right:]

Second recessed and projecting structure
First recessed and projecting structure

[Key to Figure 25]

Upper left rectangular: ~ Start

S200: Process?

S201: Oxidation process

S202: - CVD process

S203: Electrode formation process
S204: Ion injection process
S205: CMP process

S206: Photolithographic process
S207: Etching process

S208: End?

Rectangle below S208:  End
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