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Analysis of Abnormal Grain Growth on Electrodeposited Copper Film
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Abnormal grain growth occurring on an electrodeposited copper film was investigated for defect prevention during electrolytic copper foil

production. An electrodeposited copper film was formed on a titanium substrate. Then abnormal grain growth was observed using scan-

ning electron microscope equipped with an energy dispersive X-ray spectrometer (SEM-EDX) and X-ray diffraction (XRD). Generation of

abnormal grains depended on the method of pretreatment of the titanium substrate. Titanium particles generated by mechanical polishing

during the pretreatment process were related to the abnormal grain growth. The preferred orientation of copper near titanium particle dif-

fered from that in the other parts of the film. Titanium particles were found to be involved in abnormal grain growth.
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Fig.1 SEM images of the abnormal grain growth on the electrodeposited copper film preparad in the present study (a) and produced commercially (b). The

electroplating was carried out at 0.375 mA cm ~* for 360 s. The plating bath temperature was 50C .
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Fig.2 (a) SEM and (b) EDX images of vertical sectional view of the electrodeposited copper film. X-ray emission spectrum of titanium was detected in (b).
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Fig.3 SEM images of vertical sectional view of the electrodeposited copper films (a) without and (b) with an abnormal grain growth.
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Fig. 4 XRD spectra of the electrodeposited copper film surface without an
abnormal grain growth. The scanning areas were (a) 1% 1 cm®

and (b) 0.1 0.1 cm? respectively.
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Fig. 5 XRD spectra of the electrodeposited copper film surface with an
abnormal grain growth. The scanning areas were (a) 1x1 cm®

and (b) 0.1 % 0.1 cm® respectively.
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Fig. 6 EDX spectra of the pretreated titanium substrates. (a) The
titanium substrate was polished using a SiC water proof abrasive
paper. (b) The titanium substrate was polished using a SiC water
proof abrasive paper and rinsing with the secondary distilled water.
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Fig. 7 SEM image of the pretreated titanium substrate surface. The
titanium substrate was polished using a SiC water proof abrasive
paper and rinsing with the secondary distilled water.

Table 1 Number-size distribution of the abnormal grain growth in the four different pretreatment for the titanium substrate.

1~ 20 um 21 ~ 40 ym 41 ~ 60 um 61 ~ 100 um 101 ~ um Total
Sample (1)* number cm ™ 3.61 7.28 2.25 1.44 0.96 15.55
Sample (2)* */number cm 0.13 0.23 0.06 0 0 0.43
Sample (3)***/mumber cm 0 0 0 0 0 0
Sample (4)**** mumber cm ™ 1.21 2.26 0.66 0.33 0 4.40

* Polishing using a SiC water proof abrasive papers and rinsing with the secondary distilled water

** Ultrasonic cleaning (28 kHz) for 5min after the same pretretment of sample (1)

*** Ultrasonic cleaning (28 kHz) for 10 min after the same pretretment of sample (1)

EEERY

Electrolyc degreasing at 3 mA cm* for 2 min after the same pretretment of sample (1)
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