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Effect of chloride ions on copper electrodeposition in local
electrochemistry

Qing Qixin", Huang Yanguang, Wang Chen, Zhu Ting
(College of Automation, Guangxi University of Science and Technology, Liuzhou 545006, China)

Abstract: Local electrochemical deposition (LECD) is a very convenient and economical method for
manufacturing metal microstructures. The effects of CI” concentration on the morphology, diameter and
deposition rate of copper microcolumn on LECD are studied by a microanode with a diameter of 20 pm.
CI causes the reduction process of copper ions to become cuprous ions, and then to be reduced to
copper. CI” has the effect of accelerating the deposition of copper microcolumns, thereby regulating the
morphology and improving deposition efficiency of copper microcolumn. It also causes the cuprous
chloride to cover the surface of copper microcolumn. Due to the disproportion reaction of cuprous
chloride, pores and rough morphology are formed on the surface, and the cuprous chloride crystals also
increase the diameter of copper microcolumn. Because of high current density and high hydrogen ion
concentration, cuprous chloride cannot be formed inside the copper microcolumn. The effect of CI°
concentration on the morphology and deposition rate of copper microcolumn provides a reference for
the synergistic application of Cl” and other additives on LECD.
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Fig.1 Growth and process control of copper microcolumns
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Fig.2 SEM images of copper microcolumns deposited in 0.2 mg/L KCI at different voltages
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Tab.1 Average diameters and deposition rates of copper

microcolumns at different voltages

IR ACENEAY AR /um U 2/ (pm-s™)
3.4 10.45 0.19
3.6 9.64 1.28
3.8 10.68 4.35

2.2 1.0 mg/L KCIAUR[E B T UL B8 ok
1.0 mg/L KCI1HIA ] Hg B 0AR 1 el S - 1
AR ST AR 2, HIESE 3 R
x2 ARBRERRHEBEFHERSRRAEE
Tab.2 Average diameters and deposition rates of copper

microcolumns at different voltages

DU R /V P AR /um DU/ (um-s™)
34 10.34 0.22
3.6 10.85 1.85
3.8 11.12 52
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Fig.3 SEM images of copper microcolumns deposited in 1.0 mg/L KCI at different voltages
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Fig.4 SEM images of copper microcolumns deposited at different voltages
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Tab.3 Average diameters and deposition rates of copper

microcolumns at different voltages
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Tab. 4 Average diameters and deposition rates of copper

microcolumns at different voltages

DU E/V S E AR /um PUBLER/(um-s™) DU E/V S E AR /um PUBLER/ (um-s™)
3.4 12.02 0.23 3.4 10.92 0.28
3.6 7.97 2.3 3.6 9.88 2.78
3.8 6.7 8.67 3.8 8.02 10.2
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5 100 mg/L KCIFARFEE TmRARMEREEER
Fig.5 SEM images of copper microcolumns deposited in 100 mg/L KCI at different voltages
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Tab.5 Average diameters and deposition rates of copper

microcolumns at different voltages

(b)) 3.6 V JEHRICK 1

DU /v P A% /um PUBER/ (um-s™)
34 12.74 0.31
3.6 13.78 3.7
3.8 19.24 8.3

xo6 BEEAMRNEMESHALTERE
Tab. 6 Element percentage in various parts of copper

microcolumns detected by EDAX

o7 Cu/wt.% Cliwt.%
TS 100.00 0.00
i 76.78 23.22
SIS 71.70 28.30
I 100.00 0.00
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Fig.6 SEM images of copper microcolumns deposited in 1000 mg/L KCl at different voltages
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