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Principles and Evolution of Chemical Mechanical Polishing (CMP)

Hitoshi MORINAGA*

Abstract

This paper elucidates the principles of semiconductor CMP and provides problem-solving approaches based on these principles. It

also reviews various applications, including those beyond semiconductors, and discusses emerging technologies. CMP requires

three key functions: material removal (Function 1), surface protection (Function 2), and contamination control (Function 3).

Material removal involves both mechanical and chemical actions, which can be effectively combined not only in an additive

manner but also in a multiplicative manner to achieve synergistic effects. By understanding the underlying science in relation to

the material properties and geometries involved, CMP can be applied to alloys, resins, composites, and complex three-

dimensional shapes.
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