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Microfabrication by Localized Electrochemical Deposition
Using Ultra Short Pulses
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D. K. Choi(Dept. of Pre. Mech. Eng., KNU), C. N. Chu(Sch. of Mech. and Aero. Eng., SNU)

ABSTRACT

In this research, microfabrication technique using localized electrochemical deposition is presented. Electric field is
localized near the tip end region by applying ultra short pulses. Platinum tip is used as the counter electrode and copper is
deposited on the copper substrate in 0.5 M CuSO, and 0.5 M H,;SO, electrolyte. The deposition characteristics such as size,
shape, and structural density according to pulse duration and applied voltage are investigated. Micro-columns less than 10
pm in diameter are fabricated using the presented technique. The process can be potentially used for three dimensional metal

structure fabrications with micrometer feature size.
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Fig. 1 Experimental set-up

X388 SBsm

Fig. 2 Platinum tip used in experiments
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Table 1 Experimental conditions

Counter electrode Pt tip

Working electrode Cu plate

Electrolyte 0.5 M CuSO,4+ 0.5 M H,SO,

Immersion depth 1 mm

Applied voltage (V) 3.0,3.5,4.0,4.5

Pulse period 1 s

Pulse duration (ns) 200, 250, 300, 350, 400, 450,
800, Continuous

Figure 3 oA H5o] A4 He ol dAgol

Fhed 328 P e A7el oknon
zdo] AW TH 5PL e ot g
Agteld F2 SE7 web AUW 248 WA
g Aztel BE97] wiZo Jehd Ze=z g
=

20

5 18 On-time: 400 ns

:ESj 16 - Pulse period: 1 ps

%14

o112

§101 I\\

3 —

25 30 35 40 45 50
Voltage (V)

Fig. 3 Column diameter according to applied voltage
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Fig. 4 Dendritic structure under short pulse duration
(3.0 V, 300 ns/ 1 us)
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Fig. 6 Deposited shape under 3.0 V, 450 ns/ 1 s



Fig. 7 Deposited shape under 3.5 V, 400 ns/ 1 ps
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Fig. 8 Micro writing by electrochemical deposition
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