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High speed cutting processes of rigid flexible printed circuit board by making use of high power
UV laser with nano-second pulse width have been proposed and investigated experimentally.
Also robust laser cutting system has been designed and developed in order to obtain a good
cutting quality of rigid and flexible PCB with multi-layers (2-6 layers). Power controller module
developed for ourselves is adapted to control the laser output power in the range less than 1%.
The systems show the good performance of cutting speed, cutting width and cutting accuracy,
respectively. Especially we have confirmed that the short circuit problem due to the carbonized
contamination occurred in cross section of multi-layers by thermal effect of high power laser has
been improved largely by using multi-pass cutting process with low power and high speed.

Key Words: Laser Routing (S{OlX /28, R-FPCB (

ZotA Q1A 8 2 I3 UV DPSS Nanosecond Pulsed Laser (K19

M L E CHOJ2% 07 A 2|0]A), Laser Cutting System (BJ01 R F AAH)

7|124Y

S = Laser beam spot size (um)
EFL= Effective focal length (mm)
A = laser wavelength (nm)

A = Input laser beam diameter (mm)
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Fig. 1 Scheme diagram of R-FPCB laser routing system

R-FPCB 9 98 & wojA 2] 7He 4
o (Field of scan area)® Z:E]©|A| 2 Point-to-Point °]
Z3te WA e Agsdn. A-EHY de 2y
745 Aol S0mm x 50mm o3 shge] s
d49e Hd 600mm x 700mm ©] T}, Table t 1A 7}
v oA By Alawe] FYEel 2ol

1o, ol



SIRAUEESX H 27 H 235 pp. 20-24

February 2010 / 22

o]-g3te] A B
F £l4pum ©]3 A7
I AYEE +15um o]t}

Table 1 R-FPCB laser routing system spec. test table

Evaluation Unit Measurement| Measurement
Parameters Value Method
Compare
. . between pattern
guttlng pm +14.4 drawing and
ceuracy sample size after
routing
Measurement of
i error value of
Repeatability | um +1.4 repeatable
cutting process
Position Measureln}ent of
Al " 114 repeatability
1gnmen wm ) accuracy by
Accuracy vision
Stroke pm 800 Measurement by
Renishaw
Flatness pm +1.42 Analysis
Velocity mm/s 1500

Fig. 2 Optic components on the backside
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Fig. 3 R-FPCB laser routing main view
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Fig. 4 Program view pages
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Fig. 5 laser beam spot size
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Fig. 6 Ablation depths & contamination length at each
working distance
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Fig. 8 Ablation depth as laser beam spot separation
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Fig. 9 R-FPCB & bumps for short test
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