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Study on technology and quality of etching copper clad
laminate with 1064nm and 355nm laser

FU Xi, ZHANG Fei, JIANG Ming, DUAN Jun, ZENG Xiaoyan
( Wuhan National Laboratory for Optoelectronics, Huazhong University of Science and Technology, Wuhan 430074, China)

Abstract: In order to study effect of nanosecond laser processing parameters ( such as wavelength, laser fluence,
scanning speed) and thickness of the copper layer on the processing quality of laser etching copper clad laminate (including
depth and roughness) , a SOW 1064nm infrared fiber laser and a 10W 355nm ultraviolet solid-state laser were used for
etching the copper clad laminate ( CCL) in the comparative experiments. The action mechanisms of infrared laser and
ultraviolet laser were analyzed. In the experiments, the 1064nm fiber laser with proper process parameters could etch the
copper layer entirely and keep epoxy resin board intact. However, for the 355nm laser, the damage to the organic layer was
unavoidable because of the high absorptivity to ultraviolet and photochemical effect. Besides, the infrared fiber laser had a

higher processing efficiency. Therefore, with characteristics of high stability and stronger integration, 1064nm infrared fiber
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laser is more adapt to the large-scale industrial processing of CCL.
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Fig. 1 Schematic diagram of laser machining system
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Table 1 ~Main parameters of fiber laser & UV laser

laser parameters fiber laser UV laser
wavelength/nm 1064 355
maximum power/ W 50 9.5@30kHz

repetition frequency/kHz 50 20 ~ 100

pulse width/ns 120 10 ~60
focus diameter/pum =20 ~10
quality factor M> 1.5 <1.1
fluctuation of power 2% ~5% <2%
fluctuation of pulse energy <5% <2%
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Fig.2 Effect of infrared laser parameters on the etching depth D and
roughness R
a—laser fluence b—scanning speed
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Fig.3 Effect of UV laser parameters on the etching depth D and rough-
ness R

a—laser fluence b—scanning speed
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Fig.4 SEM pictures of CCL with 12pum copper layer etched by infrared
laser and ultraviolet laser
a, b—original oardessult of board ¢, d—etched by infrared laser

e,f—etched by UV laser
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Table 2 Atoms fraction of C,0,Cu in three groups samples

atom fraction

CCL sample

C (0] Cu
original board 0.834 0.165 0.001
etched by infrared laser 0.815 0.175 0.010
etched by UV laser 0.748 0.234 0.018
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Fig.5 SEM pictures of CCL with 35um copper layer etched by infrared
laser and ultraviolet laser

a—by infrared laser( 1000 * ) b—by ultraviolet laser( 150 * )
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Fig. 6 Molecular graph of epoxy resin
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