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Removal of Liquid Crystal Polymer Flexible Copper-Clad Laminates
Using Ultraviolet Laser

Cheng Li, Wu Chao’, Chen Yan, Xiong Zhengjun
Institute of Laser and Intelligent Manufacturing Technology, South-Central Minzu University,
Wuhan 430074, Hubet, China

Abstract Liquid crystal polymer (ILCP) has gained attention in 5G packaging because of its excellent performance as a
substrate material in microwave/millimeter-wave circuits. In this study, ultraviolet nanosecond laser was used to conduct
the film removal experiment on LCP flexible copper plate. At the repetition frequency of 200 kHz, the effect of different
scanning layers, scanning speed, and average power on the film removal depth of LCP material was studied using the
control-variable method. To reduce the effect of heat on electronic devices and flexible circuit boards, the variation law of
heat-influence zone at the frame of LCP substrate with laser parameters was analyzed based on the LCP characteristics and
actual processing results. The experimental results show that when the scanning layer number is five, the scanning speed
is 600 mm/s, and the average power of excitation light is 2. 1 W, the machining depth can reach 49. 84 pm, the uniformity
is good, and the heat affected zone at the frame is small, reaching 28.43 pm. The experimental results may provide a
theoretical basis for LCP substrate in flexible circuit packaging.
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Fig. 1

Experimental material. (a) Micromorphology of LCP flexible copper-clad laminates; (b) size of LCP flexible copper-clad

laminates; (c) molecular structure of PHB-PPI copolymer LCP
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Table 1 Physicochemical properties of experimental sample

Test method Technical parameter Value
Differential scanning calorimetry Melting point /°C 330-350
UL 947U Flammability VTM-0

Legion method (50% relative humidity) Moistrue absorption /% 0.03
IEC62631-3-1/2 Surface resistivity /Q >5x10"
IEC62631-3-1/2 Volume resistivity /(Q-cm) >2x10"

Fabry-Perot method Dielectric dissipation factor 0.002-0.003
Thermomechanical analysis Coefficient thermal expansion /(10 °-°C ") 16
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Fig. 2 Schematic of the experimental setup of ultraviolet processing system

T o 38 Ao ey A A R A A R T B AR 6 LCP R b i
17 LCP i B .

T 6 O 2% R FH ) J& Spectra-Physics 23 7 42 7= /Y
A R I E R OB AR, B Ol 355 nm, FE R B AR
SN 2R o K AR PO R AT LCP Ak 1
Fmm A bR e S0 T AR R Sk, I e 4
SR Y {H ke ha /i 2%

#2 WOLH EEFEARSH

Table 2 Main technical parameters of laser

Technical parameter Value
Wavelength /nm 355

Average power /W 0-45
Pulse energy /pJ 0-62
Pulse width /ns 5

Repetition frequency /kHz 0-1000
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Fig. 3 Experimental results. (a) Schematic of heat-affected zone; (b) HAZ measurement chart of LCP under a confocal microscope
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