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Study of Laser Trimming and Cutting of Printed Circuit Board by using UV Laser with

Nanosecond Pulse Width

REE, MR, W', W5, A’

Kwang Hyun Ryu', Suk Hoon Shin’, Hyeong Chan Park’, Gi Jung Nam'* and Nam Ic Kwon’

1 EAE 715X 72 (R&D center of Jettech, LTD.)

2 H=e|2oitistm 22|83 (Physics, Hankuk University of Foreign Studies)

4 Corresponding author: ginam@jettech.co.kr, Tel: 032-510-3320

Manuscript received: 2010.8.10 / Accepted: 2010.8.18

Resistance trimming and cutting processes of printed circuit board by making use of high power
UV laser with nano-second pulse width have been proposed and investigated experimentally.
Also laser-based application system with high flexibility and complex has been designed and
adopted power controller, auto beam size control, auto-focusing and control program developed
for ourselves. The function of each module shows that they can be reliable for industrial
equipments. Resistance trimming method used a plunge and double cut process with 20 «m spot
size beam. Results show that double cut process is more effective to control resistance trimming

in precision than plunge cut process.
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dy: spot beam diameter (mm)

M?: beam quality value

A @ laser wavelength (nm)

f: focal length of objective lens (mm)
Dy: beam diameter of input beam
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Fig. 1 Next generation PCB with high flexibility and
complexity -
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Fig. 2 Schema of experimental set-up
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Fig. 3 Schema of power controller and power change
with HWP angle
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Fig. 4 Schema of power controller optic

2.2.2 Beam Expander
b 2ol HelA el ArE 4 (DF
Zo] w9l g ]74%-4 w243 < (objective) W=
= g AAl 4
A S e o #elA
o B d=9 i%;]ﬂiﬂv% &g EA uE 5

97 Wl AwHoz Azel WAHE We
79 g WEsle 7F FeAY 39 AVE
ERREA
—anrr Sl
d,=4M 2D, )

2.2.3 AHEZEEE ™ (Auto Focusing)

Agstan we AAE AYligndtr] sl
v gEEE oAt Muser stk 23 Hx
b wiE Fe A2RE AMEEY] o] dW=oA
EAAA L AY7E 1020um FH = o]uAE M
32 ®sith AA "AA GFA gol WMEAHFS
1020pm B} Atk 2322 A9d ouAE ¢
71 8l AA 9 EolE Yolok . ol
olf2 A A9 FolE FAI}T R AME
At ALt diiielth F8 4] A5 A
g AANE Wo] A3 s e] uMch. HREe
AA gle] oWl HE 7R AA 944 ho%“
24stux gl ol & 3 A5xFAYE Ve



rb

= FUZES A A 27 H 10 3 pp. 23-28

October 2010 / 26

ARE-ghe},

AszxHALol@ oWAE b AHIA T
EES A= AHvHE A5 2ASE Ao
. AF2EAAEY BHE EAARANS Ag AR
E €1 A%T olHXE P& Aot IS
Aotz gFolw ojmA7} g AWF YAES
Zr=v), 9ubE 0 7 machine vision oA & AAES
23S intensity & 1 2} H]EXE APgEZ 2o
AH8-§Hth. intensity o] 1 &} Pl EXE o] &35t B4
o] ZARES R Alole] ABMEE & 4 gtk

K

AYE(F)= ZZ|AllorF= T S|AIR Q)

AT2HAEY AYEE Foln HIYANE
@557] 3 2 dAZ £Pec A AK aA=
Ao g9 olF AYE 25im 2 3 dFHY
ABE g 78 oA A d& Ay
FE 2Ho] g g 9XNE TFIY F A
AZ A WA dANM F2 23 AX AN
A} &9 olF ATE Sum 2 3t MY

Fig. 5 Alignment results after (left) and before (right)
auto-focusing
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3.1 Laser Trimming
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Fig. 6 Sample for trimming test
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3.2 Laser Cutting
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