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Abstract ; In order to obtain copper coating of 1. 3 GHz power coupler, the effects of current density and deposition time on the residual
resistivity ratio (RRR) of copper coating were investigated. Copper films were electrodeposited with current densities of 1, 1.5 and
2 A/dm*, respectively, and deposition times varied from 1 to 6 h. The changes of the RRR value, microstructure, surface roughness
and texture of copper films with coating thickness were discussed. The results show that the RRR value of copper films and the surface
roughness increase with the decrease of current density and the increase of deposition time. Moreover, an increasing of the texture
coefficient of ( 111) crystal plane and larger nodule of copper films tend to increase the RRR value of copper films, which
electrodeposited at the current densities of 1 and 1.5 A/dm’. The RRR value of the copper films deposited at the current density of
2 A/dm’ decreases significantly due to the existence of holes defects of the copper films. The copper plating process with current
density of 1 A/dm’ and deposition of 4 h was applied to the 1.3 GHz power coupler of hard X-ray free electron laser device. The RRR
value of copper films, the adhesion between copper film and substrate, high and low temperature adaptability and microwave power
meet the engineering application.
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