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Abstract

Electrodeposition of Ni was carried out on copper substrate from Ni Sulfamate bath by DC and high frequ-
ency pulse current. During the electroplating, bath temperature was steady 60°C, agitation was applied. Mor-
phology and surface roughness of electrodeposits was investigated with the AFM. Crystalline structure of
electrodeposits was investigated with XRD. Also, surface electric resistivity was investigated with 4-point

probe.

The result of crystalline structure by X-ray diffractometer, in the case of DC, <200> direction was domi-
nant growing direction. But in the case of PC, the ratio of <200> direction vs. other direction decreased. As
the pulse frequency increased, the enhanced properties of deposits were shown. With increasing frequency,
the degree of surface properties increased DC more than that of PC, eg. surface morphology, roughness and
the degree of compactness of grains. With increasing duty cycle, the surface properties such as the degree of
the morphology, roughness and electroconductivity was deteriorated.
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Fg. 1. Schematic diagram of the apparatus for
Electroplating
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Table 1. Condition of plating bath

Ni Concentration (g/L}| pH Temperature {°C)

125 2.5 60

Table 2. Condition of Pulse plating (duty cycle :

25% )
Average _
Gurtent dersiy| 7S¢ | Dty cxcle | Frequencyra
(A/dm?) YD 0 g
Pulse DG, 100, 500,
20 Current | 10 25 80: 51 “1400 5000
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Fg. 2. X-ray Diffraction patterns with variation of
Frequency at constant duty cycle 25%.
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Fig. 3. Relative intensity of X-ray diffraction with

variation of frequency.
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AFM topographic images of the Ni pulse plating (duty cycle 25%).

(@) Frequency: 100Hz (scan size:10mm) (b) Frequency :100Hz (scan size:5um)
(c) Frequency: 500Hz (scan size  10um) (d) Frequency '500Hz (scan size:5um)
(e) Freguency  1000Hz (scan size:10um) (f) Frequency : 100H0z (scan size :5um)
(f) Freauency :5000Hz (scan size: 10um) (Q) Frequency :500H0z (scan size :5um)
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Fg. 9. AFM topographic images of the Ni pulse plating (frequency 1000Hz%) .
(@) duty cycle:10% (scan size:10um) (b) duty cycle: 10% (scan size:5um)
(c) duty cycle:25% (scan size:10um) (d) duty cycle:25% (scan size 5um)
(e) duty cycle:50% (scan size 10um) (f) duty cycle 50% (scan size:5um)
(h) duty cycle: 75% (scan size:10um) (") duty cycle:75% {scan size 5um)
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