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X-Ray Profile Analysis of Microstructure of Nanocrystalline Nickel Films
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Table 1 Composition of sulfamate bath.

Content Quantity , g/l
Nickel sulfamate 250
Boric acid 30
Nickel chloride 10
Surfactant 0.4

Table 2 Deposition condition.

Material CC CCally
Current condition Constant
Current density (mA/cm) 25
Temperture (°C) 40,55
pH 3.7~4.2
Brightener (g/L) 025 05 1.0 15 20
Deposition time (min) 28
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Table 3 X-ray conditions.

Diffraction plane 111 222
Energy level (ke V) 12.005
Wave length (nm) 1.0328
Measurement range (deg) | 28.0-30.8 58.2-63.8
Preset time (s) 2 6
Step width (deg) 0.01 0.02
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Fig. 1 Diffraction profile (CCally2.0g/L40°C).
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Fig. 2 Change of crystallite size with brightener content.
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Fig. 3 Change of dislocation density with
brightener content.
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Fig. 4 Log-normal distribution of crystallite size
by X-ray Fourier analysis.
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Fig. 5 Histogram obtained by TEM observation and log-
normal distribution measured by Fourier analysis.

400 prrvrrrrre - [ - T —— T

CC40°C
CCally0.25g/L-55°C
CCally0.25g/L-40°C
CCally0.5g/L-55°C
CCally0.5g/L-40°C
CCally1.0g/L-55°C
CCally1.0g/L-40°C
CCallyl.5g/L-55°C
CCallyl.5g/L-40°C
CCally2.0g/L-55°C
CCally2.0g/L-40°C

- - Equal line

300F B

200 F B

XXX M<S<«aORD>POO

TEM average grain size , d, . , nm

100F E

Fourier analysis average grain size <D>_ = nm

Fig. 6 Relation between average grain size by TEM and
average grain size by Fourier analysis.
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Fig. 7 Relation between average grain size by TEM and
crystallite size by one profile analysis.
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