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Glow Discharge of Hollow Cathode During Cu Plating on
Thin Tube Surface

GAO Kaichen LIU Shiyuan GONG Chunzhi  TIAN Xiubo
(College of Materials Science and Engineering, Harbin Institute of Technology University,
Harbin 150001, China)

Abstract: In order to obtain uniform Cu film in the inner wall of a slender tube, the discharge of Cu film deposited in a 200 mm long
tube with an inner diameter of 6~12 mm is studied by using Radio Frequency (RF) coupled Direct Current(DC) hollow cathode
discharge. The best discharge parameters are obtained by exploring the influence of changing coupling DC voltage, RF voltage,
Intermediate frequency (IF) voltage, tube diameter and measuring tube axial position. According to the experiment, the higher the
coupling DC voltage and rf power, the more Ar*, Ar’, Cu" active particles in the discharge process. With the increase of intermediate
frequency voltage, the peak intensity of Ar* and Cu" spectra shows a "V" shape, that is, it decreases first and then increases. Ar"
spectra are in a stable state from 0 to 40 V, and begin to rise at 40 V, and rise rapidly after 60 V. When the inner diameter of the tube
is 10 mm, the discharge effect is the best, the number of Ar*, Ar’, Cu" particles increases in the tube from 6 mm to 10 mm, and the
three active particles decrease rapidly when the inner diameter reaches 12 mm. It is found that the discharge intensity in the middle of
the slender tube (100 mm) is higher than that at the mouth (10 mm) and the tail (190 mm).
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