Journal of the Korean Society of Manufacturing Technology Engineers 27:1 (2018) 57~62

/,'li \

Check for
updates

https://doi.org/10.7735/ksmte.2018.27.1.57

J. Korean Soc. Manuf. Technol. Eng.
ISSN 2508-5107(Online)

HMajola Bz oladz @857 918t =359 dlolX ey
NENR

Laser Patterning of Deposited Layer for Protective Mask in Electrochemical Etching

Hong Shik Shin®™

* School of Mechanical, Automotive and Aeronautical Engineering, Korea National University of Transportation,
50, Daehak-ro, Geomdan-ri, Daesowon-myeon, Chungju, Chungbuk-do, 27469, Korea

ARTICLE INFO ABSTRACT

Article history:

Received 1 December 2017

Revised 12 December 2017
Accepted 18  December 2017
Keywords:

Laser patterning
Deposited layer
Protective mask
Electrochemical etching
Copper layer

A through-mask electrochemical etching process involves a selective metal
removal process from unprotected areas of a patterned workpiece. A protective
mask such as a photo-mask is used in through-mask electrochemical etching. The
deposited layer with micro patterns can be fabricated by laser beam irradiation.
The deposited layer with micro patterns can act as a protective mask during
electrochemical etching. The characteristics of deposited layer with micro
patterns are investigated according to the electrodeposition and laser beam
conditions. The experimental results were observed by SEM (scanning electron
microscope), EDS (energy dispersive spectrometry), and surface profile analysis.
Consequently, selective electrochemical etching using the deposited layer was
successfully achieved.
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Fig. 1 Experimental set-up for laser patterning of deposited layer
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Table 1 Laser patterning conditions

Average power (W) 4
Pulse repetition rate (kHz) 80
Moving speed of spot (mnvs) 600
Line spacing (um) 20
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Fig. 4 Thickness of copper layer according to applied voltage
and electrodeposition time in electrodeposition
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Fig. 5 Surface profile of deposited copper layer
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Fig. 6 SEM and EDS analysis of deposited layer after laser
patterning (repeat count of laser patterning: S times)
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— 100 pm

(d) 15 times
Fig. 9 Laser patterning according to repeat count of laser

(c) 9 times

iradiation (electrodeposition conditions: 3 V, 60 sec)
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(a) Laser patterning (b) Electrochemical etching

Fig. 10 Electrochemical etching using patterned copper mask®

(b) Etched region of center line after electrochemical etching

Fig. 11 EDS analysis of electrochemical etching using deposited
patterning mask'®!
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