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ABSTRACT

Electrochemical etching is a popular process to apply metal patterning in various industries. In this study, the
electrochemical etching using a patterned copper layer was proposed to fabricate multilayered structures. The
process consists of electrodeposition, laser patterning, and electrochemical etching, and a repetition of this process
enables the production of multilayered structures. In the fabrication of a multilayered structure, an etch factor
that reflects the etched depth and pattern size should be considered. Hence, the etch factor in the electrochemical
etching process using the copper layer was calculated. After the repetition process of electrochemical etching
using copper layers, the surface characteristics of the workpiece were analyzed by EDS analysis and surface
profilometer. As a result, multilayered structures with various shapes were successfully fabricated via
electrochemical etching using copper layers.

Key Words : Multilayered Structure(CHS =), Electrodeposition(X13H =), Electrochemical Etching(TaH{0l &),
Protective Mask(2 % OfA3)
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Table 1 Fiber laser system specification

Parameter Value
Mode of operation Pulsed
Source Ytterbium fiber
Wavelength 1064 nm
Laser power <20W
Repetition frequency < 80 kHz
Pulse duration 100 ns

Electrochemical cell ; - i

Fig. 1 Experimental set-up
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Table 2 Experimental conditions

Electrodeposition Value
Applied voltage 2V
Electrodeposition time 60 sec

Electrochemical etching Value
Applied voltage 10V
Etching time 9 sec
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Fig. 2 Procedures for fabrication of multilayered
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Fig. 3 Etch factor in electrochemical etching
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(b) Etched pattern
Fig. 4 Width of square pattern before and after

electrochemical etching
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Fig. 6 Surface profile of multilayered structures
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(b) Surface profile
Fig. 7 Multilayered structures in the form of a
circle and a square
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