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Coating and Etching Technologies for Indirect Laser processing of Printing Roll

Seung-Woo Lee, Jeong-O Kim, HeeShin Kang
Department of Laser & Electron Beam Application, Korea Institute of Machinery & Materials

Abstract

For mass production of electronic devices, the processing of the printing roll is one of the most important key

technologies for printed electronics technology. A roll of printing process, the gravure printing that is used to print the

electronic device is most often used. The indirect laser processing has been used in order to produce printing roll for

gravure printing. It consists of the following processing that is coating of photo polymer or black lacquer on the

surface of printing roll, pattering using a laser beam and etching process. In this study, we have carried out study on

the coating and etching for 25/m line width on the printing roll. To do this goals, a 4/m coating thickness and 20%

average coating thickness of the coating homogeneity of variance is performed. The factors to determine the thickness

and homogeneity are a viscosity of coating solution, the liquid injection, the number of injection, feed rate, rotational

speed, and the like. After the laser patterning, a line width of 25um or less was confirmed to be processed through

etching and the chromium plating process.

Keywords: Printing roll(?14] &), Indirect laser processing(7F2] & ©]*]7}-&), Spray coating(F-A}=E), Coating
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Table 1 Composition/Information on Ingredients

Chemical Name & Common Name Contents (%)
Acyl group resin 9.0-11.0
Inorganic pigments 4.5-5.5
Propylene glycol mono ethyl ether 21.0-23.0
Isopropyl alcohol 3.0-5.0
Toluene 8.0-10.0
Methyl ethyl Ketone 12.0-14.0
Ethyl acetate 34.0-36.0
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Fig. 1 Coating thickness variation according to dilution
ratio and coating speed.
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(a) Coating equipment using spray nozzle

(b) Coated printing roll by spraying
Fig. 2 Coating equipment and coated printing roll.

Table 2 A recipe for 4um coating thickness

Concentration RY-480 : Reducer = 4 : 6
Feed Rare(Y axis) 1.5mm/sec
Spray velocity 0.4cc/min
Spray Times 10 Times
Spray Height 40mm
RPM 120 rpm
Focusing

(a) Measuring thickness using the focus difference of optical

microscope

Journal of KSLP, Vol. 16, No. 4, December 2013

X1

| S -

(b) Surface of printing roll observed by an optical microscope

Fig. 3 Measuring thickness using optical microscope
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Fig. 4 Measuring homogeneity using height gage.
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Fig. 5 Measuring point of printing roll for homogeneity.
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Table 3 The average homogeneity by points

point 1 2 3

0° 0.49um 0.45um 0.65pum
120° 0.62pum 0.64um 0.64um
240° 0.63um 0.50um 0.62um
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Fig. 6 Engraved patterns in the printing roll of 10mm x
10mm area.

Fig. 7 Etching equipment for printing roll.
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Table 4 Etching condition for 25um line width

Parameters Value
Etchant CuCl,
Specific gravity 1.177
Concentration of hydrochloric acid 1.32mol/liter
ORP(Oxidation Resolution Potential) 645mV
Temperature 37.1°C
Injection Pressure 2.5kgf/cm2
Time & RPM 40sec at 40rpm

Fig. 8 Measuring line width after etching process.
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