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Abstract

The age softening phenomenon at room temperature that the copper electrodepostits obtained from a copper
sulfide plating solution containing a hardener was studied using hardness and SIM measurements. The surface
crystal orientation of the electrodeposits was examined by XRD and the determination of impurity atom in the
electrodeposits was examined by the combustion method. It was found that the hardness fall according to the
increment of the grain size by self-annealing. This phenomenon is called the “age softening” in this paper. The age
softening could be inhibited by adding a polymer containing nitrogen in a concentration of more than 50 mg/L to the
plating solution. It was suggested that the inhibition of the age softening phenomenon is attributable to the amount
of impurity (ex. hydrogen atom) in the electorodeposits. At the present the mechanism for this phenomenon has not
be completely understood. Adding the polymer containing nitrogen weakened the orientation 100 of electrodeposits.

The grain growth of crystal on the surface perpendicular to the <100> direction was observed by the age softening.
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Fig.1 Changes in Vickers microhardness with time(days) in the different con-

centration of polymer containing nitrogen.
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Fig.2 Secondary ion microscopy photographs of the electrodeposited film by aging when the concen-
tration of polymer containing nitrogen is 20 mg/L.
The white circle in the photographs (b) and (c) indicates the same place.

BRBRTH L., ZOD > EEDMERRIEIZH 6~10um 2
BEL, Ev A —AS1E Hv 116 LD TEL o> Tw
7z (RIEIEL Twi), —7hH, O EIEREER) v—
Z100mg/LimLicidhrofFoni-d-> SPEOERT
46 HfE#RE L 7236t o Wit SIM BZ&RTH 5. Z Dk
DFEEALEL 0.5~1pm EZDRKE L Tus 2 238l 7c
FTHY, ey H—ABES b Hv234 > XEHD

(42)

S 2R L T 5,

kD X5z, BRRABRE, IhETHREShTY
2 b0 LRI, ®o SPEERHKT 2RO X
2bDTHH I EDMERSINT. Fho, KR TEEL
BREERY ~—Z, Sk ORI 2 9 2 dhnE &
LT 2 eddorotz. LT, ZOEHFESHER) v—0D
RGO 3E W H3RERFIRAL D BB P #RAL L 7- B ORE S %

H AHIRI 25



F B 5 277 © 7 BRTENTHD > & PO R 43

Direction of grain growth
e

-

T '
L]
b

(a) addition:none
microhardness:Hv116
grain size:6~10 ym

Direction of grain growth

(b) addition:100mg/L
microhardness:Hv234
grain size:0.5~1 um

Fig.3 Difference in grain growth respect to the different concentration of poly-

mer containing nitrogen when aging time is 46 days.
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Fig.4 Changes in XRD patterns of the electrodeposited film in the different concentration of
polymer containing nitrogen.
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Fig.5 Glossiness of the electrodeposited film in a different concentration
of polymer containing nitrogen.
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Fig.6 Model for the relationship between the grain growth and the orientation.
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Fig.7 Determination of hydrogen, carbon, nitrogen and sulfur in the

electrodeposited film.
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(A)TEM photograph (x100K)

(B)TEM photograph (x500K)

Position of analysis.

a:Grain boundary

b:Inner side of grain boundary
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(a)EDS profile for the grain boundary

(b)EDS profile for the inner side

of grain boundary

Fig.8 Examination of segregation condition with TEM and EDS.
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