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Abstract  The deposition of copper layers on polyimide films by magnetron sputtering is widely used in the
preparation of flexible copper—clad laminates. At present, low bonding strength between the surface copper film and
the polyimide substrate is one of the main problems faced by the magnetron sputtering method in the preparation of
flexible copper—clad laminates. This paper proposes to improve the adhesion of copper film on the surface by plasma
etching treatment of polyimide substrate and introducing a metal Cr bonding layer. It also compares and studies the
effects of different plasma etching and metal Cr layers on the microstructure , density, resistivity, and adhesion of the
surface copper film. The results show that plasma etching increases the surface roughness and surface energy of
polyimide, which is beneficial for copper film deposition and forms mechanical interlocking and chemical bonds at
the interface to improve adhesion. The Cr metal intermediate layer can form a solid solution at the film interface to
strengthen the adhesion, reaching the optimal 5B level. This study is of great significance in solving the problem of
poor adhesion between copper film and polyimide substrate in the preparation of flexible copper—clad laminates by
magnetron sputtering.
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Tab. 1 Copper film samples prepared by experiment and experimental conditions

b et BRI R AR R /min SRR R /scem TIRE)E TR i)
1 PI - - - Cu 110 min
2 PI Ar 20 min 50 scem Cu 110 min
3 PI Ar-N, 20 min 50,10 scem Cu 110 min
4 PI Ar-N, 20 min 50,10 scem Ci/Cu 10 min/100 min
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Fig. 1 The contact angle and surface free energy of PI substrates
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Fig. 2 3D microscope morphology
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Fig. 3 X-ray diffraction pattern of Cu film
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Fig. 4 SEM morphology of Cu film on the PI substrate
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Fig. 5 Surface resistivity of Cu films on PI substrates.
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Fig. 6 Cross—cut test of Cu film on PI substrate
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Fig. 7 Surface morphology of peeled films
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