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Abstract

A study has been made of preferred orientation, crose sectional microstructure, surface

morphology and mechanical properties of copper foils fabricated by electrodeposition on 304
stainless steel plate from copper sulfate baths for high speed plating.

The preferred orientation of the copper foils changed from the [110] to the [111] to ture

with decreasing bath temperature and increasing cathode current density. The foils with the

[110] texture had the field oriented texture type structure and the surface of many asperities

grooved approximately perpendicular to the subtrate. A specimen with the [111] + {311] texture
had the lower strength than one with the [10] texture, if they were obtained under similar elec-

trolysis conditions,
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Table 1 Chemical composition of plating

baths
Solution CuSo,-5H.0(g/1) | H.S0.(g/1)
A 170 50
B 220 100
C 240 80
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FIG1 Schematic diagram of experimental apparatus.
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Table 2 . Texture coefficients of reflection

planes of copper deposits from
A solution
R.P.
C.D(A/dm) 111 100 110 311
T(C)

65 16 0.04 0.06 3.53 0.37
12 0. 14 0.16 3.28 0.49
60 14 0.08 0.20 3.12 | 0.56
20 0.14 0 3.70 0.25
14 0.22 0.09 | 315 0.53
% 20 | 040 | O | 3875 0.14
50 14 0.04 0.01 3.67 0.26
20 0.14 | 0.06 3.20 0. 62
8 0.31 0.40 | 2.32 0.75
40 14 0.48 0.49 1. 85 1.26
18 0.49 0.60 1.73 1. 16
10 0.99 0.25 2.20 0.55
35 14 1.71 0.57 0.51 1.20
20 2.74 0.17 0 1.06

) 10 | 132 | 045 | 0.50 | L72
30 18 1.40 0.31 0.11 2.21
20 1.85 0.35 0 1.80
6 0.96 1.02 0 2.00
o5 12 1.42 0.20 0 2.36
18 2.28 0.50 | 0 121
20 2,51 0. 20 0 1.30
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Table 3. Texture coefficients of reflection
planes of copper deposits from
B solution

Table 4, Texture coefficients of reflection
planes of copper deposits from
C solution

R.P.
C.D(A/dm)| 111 100 110 311
T(0)

R. P.
C.DJ(A/d'm)| 111 | 100 | 110 | 311
T(C)

10 0.07 | 0.21 | 3.25 | 0.50

16 0.01 0.04 | 3.75 0.20

65 12 0.13 0.17 | 3.14 |0.52 6 20 0.03 0.28 | 3.52 0.17
16 0.17 | 0.09 | 2.93 | 0.90 16 0.03 0.04 3.58 | 0.35
20 0.25 | 0.24 | 2.88 | 0.62 80 20 0.07 0.20 | 3.44 | 0.32
10 0.02 { 0.37 | 3.04 [0.67 16 0. 06 0.09 | 2.91 | 0.92
60 14 0.06 | 0.56 | 2.89 | 0.40 % 20 0.12 0.66 | 2.65 | 0.58
20 0.08 | 0.22 | 2.71 |0.97 50 10 0.03 0.24 | 3.28 | 0.47

10 0.03 | 0.67 | 2.81 |0.40
55 14 0.04 | 0.90 | 2.64 |0.37
20 0.11 | 0.19 | 2.20 | 1.48

10 0.06 | 0.32 | 2274 |0.93
50 14 0.11 | 0.21 | 2.41 | 1.25
20 0.13 | 0.35 | 2.14 | 1.38

At B3t hvsie Azl Zddely
A7b A el A% (111), (311, (110) £

2 F7he7) wliolck ol tiEl AAIG  o)l2A
Ae AnEd10)0 71E5o] Yot

dH, X-4 tzd sz 243 ygPzrae
AE4E Flshy] skl (1)t (110) 49 A
F2AAS7} 2 A9 (111) FHEE Folod & Az
27t Fig. 29F 33 29k o] Ae oA
kel Adzale]l AAubatel oisle] o Holn 7}
ZH () (110) A¢zAE 23 9eg =g

3-2 H@H=xE3

ol UM AR w3
Albeisl 1A g #AE gloke A

Fig. 4= o2{7k2 Ag=2& 7Hl 5“4 b o
Ho|7 z2) *]’7‘]°]D". Fig. 4ta = A9 100%
(110) A¥=+g 743l 4159 —’-‘-2—4 < debded
ARl Aoz oA ol Y€ AR

18 0.19 | 0.06 | 2.14 1. 60
8 0.03 | 0.27 | 2.74 | 0.99
40 12 0.22 | 0.47 | 2.03 | 1.26
18 0.35 0.45 | 1.75 1.45

2 0.19 0.22 | 2.61 1.04
35 14 0.14 0.98 | 1.89 0.99
20 0.28 0.84 | 158 1. 41
14 1.00 0.91 | 0.84 1.27
30 18 121§ 0.83 | 0.40 1. 56
20 1.30 0.27 | 0.35 | 2.4

8 1.23 1.64 | 0.39 | 0.73
10 1.37 0.78 | 0.33 1.52
18 1.63 0.54 | 0.32 1.51
20 2.08 ] 0.32 | 0.23 1.27
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Fig. 2

(lit) pole figure for copper deposit from

Fig. 3
A solution at 25C 18A/dm?. Intensity in
orbitary units.

(1) pole figure for copper deposit from C

solution ot 65°C 20A/dm’. Intensity in arbitary
units.

(b)

(e}

(d)

Fig. 4 Microstructures of cross sections of copper
foils obtained from (a) Solution C, 60T,
10A/dm? (b) Solution B, 50, 10A/dm?

(c) Solution A, 25C, 20A/dm* (d) Solu-
tion C. 35C . 20A/dm’.
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25°C, 2A/dw

47T, 2A/dm?

60C, 20A/dm’

Fig. 5 Scanning election micrographs of surfaces
of copper foils from solution A under vari-

ous electrolysis.
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50°C, 10A/dm’

65C, 12A/dm*

60T, 10A/dm?

Fig. 6 Scanning electron micrographs of surfaces

of copper foils from solution C under vari-

ous electrolysis conditions.
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Fig. 7 Variations of tensile strength and elongation

with temperature for copper deposits from A

solution.
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Fig. 9 Variation of tensile strength and elongation
with current density for copper deposits from
B solution.
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