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A New Technology of Conductive Line Preparation by Laser
Micro-Cladding Metal-Organic Pastes on PCB Board

QI Xiao-jing, LIU Jing-wei, LI Xiang-you, ZENG Xiao-yan
(State Key Laboratory of Laser Technology, National Engineering Research Center for Laser Processing ,
Huazhong University of Science and Technology, Wuhan, Hubei 430074, China)

Abstract Laser direct writing technique has attracted much attention in the past years, as it can fabricate the
conductive lines on insulator board directly without mask and with high precisions. However, the direct writing
speeds are very low for the current techniques, which restrict its industrial applications greatly. In this paper, a new
technology named laser micro-cladding technique is introduced, in which the metal-organic conductive pastes are
used as the cladding materials, and the organic insulator resin boards are used as the substrate. The CO, laser with
the power of 0~20 W and the beam spot of 100 micron are used. The microstructure and the conductive properties
as well as the bonding strength of the conductive lines with the substrate are studied. The results demonstrate that
the conductive lines have excellent conductive properties and strong bonding strength with the substrate, which can
satisfy the demands for industrial applications. Finally the mechanisms of the conductive line formation and
conductivity are also analyzed.
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Fig. 1 Sketch map of laser direct writing
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Table 1 Comparison of resistivity among pure copper, copper clad panel (CCP) and conductive lines by laser direct cladding

The resistivity of pure copper

1.75X107° Qcm

The resistivity of copper clad panel (CCP)

1.80X107° Qcm

The resistivity of conductive Laser power (scanning

4 W 6 W 8 W 10 W

lines by laser direct cladding speed: 2 mm/s)

8.5X107° Qcm 4.5X107° Qem 3.6X107° Qem 3.2X107° Qem
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Fig. 2 Morphologies of conductive lines on PCB board by laser direct micro-cladding conductive paste

(a) apperance of the conductive lines by laser direct micro-cladding;

(b) high magnification of (a)
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Fig. 3 SEM images of the conductive lines before (a) and after (b) laser irradiating
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Fig. 4 Physical model of conductive lines by laser direct micro-cladding conductive paste,

before (a) and after (b) laser irradiation
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Fig.5 Cross-section images of the conductive lines by laser direct writing

(a) low magnification image; (b) high magnification image of (a)
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Fig. 6 Pattern of the conductive lines by

laser direct cladding
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