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A Study on UV Laser Ablation for Micromachining of PCB Type Substrate

W.S. Chang, J.G. Kim, K.K. Yoon, B.S. Shin, D.S. Choi, K.H. Whang (Precision Machining Group, KIMM)

ABSTRACT

Recently micomachining using DPSSL(Diode Pumped Solid State Laser) with 3rd harmonic wavelength is
actively studied in laser machining area. Micromachining using DPSSL have outstanding advantages as UV source
comparing with excimer laser in various aspect such as maintenance cost, maskless machining, high repetition rate
and so on. In this study micro-drilling of PCB type substrate which consists of Cu-PI-Cu layer was performed using
DPSS Nd:YAG laser(355nm, wavelength) in vector scanning method. Experimental and numerical method(Matlab
simulation, FEM) are used to optimize process parameters and control machining depth. The main mechanism of this
process is laser ablation. It is known that there is large gap between energy threshold of copper and that of PI.
Matlab simulation considering energy threshold of material is performed to effect of duplication of pulse and FEM
thermal analysis is used to predict the ablation depth of copper. This study could be widely used in various laser
micromaching including via hole microdrilling of PCB, and micromachining of semiconductor components, medical

parts and printer nozzle and so on.

DPSSL (Diode Pumped Solid State Laser), Laser micromachining (Zl°]12] ®v|Al7}8), PCB type
substrate (PCB ¥ El2] =), FEM thermal analysis (18824 &34)
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Fig.1 PCB type substrate layer
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(a) Diagram of system construction

(b) Laser machining system

Fig.2 Laser micromachining system lay out
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Fig.3 Laser pattern at the indicated values of marking
speed with 15kHz pulse repetition rate
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Fig.4 Estimation of the result of duplicated pulses
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(a) Intermittent rotation (b) Continuous rotation
Fig.5 Intermittent and continuous rotation in trepanning
the hole
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Fig.6 The physical model of melt removal from the
interaction zone
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Fig.8 Temperature distribution at scanning speed
53mm/sec
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