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Development of the System for Cu Oxide Film Removal
from Semiconductor Interconnects in Atmosphere pressure

by Hideki TATEISHI, Akira SUSAKI, & Tsutomu NAKADA

A system for removing Cu oxide film grown on the surface of copper semiconductor interconnects has been developed for reducing
the resistance of such multi-layered interconnects. This system features a dry process in the atmosphere, and is developed applicable
for wet processes such as CMP and plating systems. Formic acid gas, vaporized from liquid form, is efficiently applied on wafer sur-
faces, resulting in the removal of naturally-oxidized Cu film depositing on 200 mm wafers, in 1 minute under a temperature of 175 C.
The basic characteristics of a practical system have been proven and a compact system has been realized.

Keywords: Semiconductor, Copper interconnects, Oxide removal, Atmospheric process, Organic acid, Multi-layered interconnects, Low oxygen
concentration space, Ellipsometry, Vacuum exhaust means, Plated copper
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Table 2 Comparison in removal method for Cu oxide
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Fig. 2 Basic principle of dry cleaning
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Table 3 Specifications of cleaning equipment
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Fig. 3 Measurement of Cu oxide reduction
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Fig. 4 Evaluation equipment for oxide removal in vacuum
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Table 4 Basic characteristics for oxide removal in vacuum
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Table 5 Specifications of cleaning equipment in atmosphere
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Fig. 6 Outline of the equipment in atmosphere
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Table 6 Suppression for Cu oxidation
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Table 7 Characteristics for oxide removal in atmosphere
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