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Abstract

Nickel and nickel-tungsten alloy were electroplated on a cold rolled and heat treated copper(Cu) substrate. 4 mm-thick
high purity commercial grade Cu was rolled to various thicknesses of 50, 70, 100 and 150 micron. High reduction ratio of
30% was applied down to 150 micron. Rolled texture was converted into cube texture via high temperature heat treatment at
400-800C. Grain size of Cu was about 50 micron which is much smaller compared to >300 micron for the Cu prepared using
smaller reduction pass of 5 %. 1.5 km-long 150 micron Cu was fabricated with a rolling speed of 33 m/min and texture of Cu
was uniform along length. Abnormal grain growth and non-cube texture appeared for the specimen anneal above 900TC. 1-10
micron thick Ni and Ni-W film was electroplated onto an annealed cube-textured Cu or directly on a cold rolled Cu. Both
specimens were annealed and the degree of texture was measured. For electroplating of Ni on annealed Cu, Ni layer
duplicated the cube-texture of Cu substrate and the FWHM of in plane XRD measurement for annealed Cu layer and
electroplated layer was 9.9° and 13.4°, respectively. But the FWHM of in plane XRD measurement of the specimen which
electroplated Ni directly on cold rolled Cu was 8.6°, which is better texture than that of nickel electroplated on annealed Cu
and it might be caused by the suppression of secondary recrystallization and abnormal grain growth of Cu at high
temperature above 900 C by electroplated nickel.
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Fig. 1. Microstructure of Cu annealed at (a)700C (b)800°C
(c)900C in 96% Ar + 4% H, atmosphere.
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Fig. 2. XRD 6-20 scan results of Cu tapes heat-treated at
6007C, 700°C, 800C and 900C in 96% Ar + 4% H,
atmosphere.

Fig. 3. Cu (111) pole figure of heat-treated Cu after rolling
(annealing condition ; 800°C for 1hr in 96% Ar + 4% H,
atmosphere).
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Fig. 4. Ni (111) pole figure of electroplated nickel on
heat-treated Cu.
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Fig. 5. Ni (111) pole figure after annealing of electroplated

nickel on cold-rolled Cu substrate (annealing condition ;
800 for 1hrin 96% Ar + 4% H, atmosphere).
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Fig. 6. Cross sectional microstructure of nickel-Cu
composite substrate, electroplated on cold-rolled Cu
substrate, after annealing at 900°C for 1hr in 96% Ar + 4%
H, atmosphere.

Fig. 7. Ni (111) pole figure after annealing of electroplated
nickel on cold-rolled Cu substrate (annealing condition ;
900C for 1 hr in 96% Ar + 4% H, atmosphere).
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Fig. 8 Ni-W (111) pole figure after annealing of
electroplated nickel on cold-rolled Cu substrate (annealing
condition ; 900C for 1 hr in 96% Ar + 4% H, atmosphere).
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Fig. 9. SEM surface view of Ni after annealing of
electroplated nickel on cold-rolled Cu substrate (annealing
condition ; 900°C for 1hr in 96% Ar + 4% H, atmosphere).
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Fig. 10. SEM surface view of Ni-W after annealing of
electroplated nickel on cold-rolled Cu substrate (annealing
condition ; 900°C for 1hr in 96% Ar + 4% H, atmosphere).
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