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Development of laser process for stencil manufacturing

Dong Sig Shin, Young Moon Lee, Jac Hoon Lee, Jeong Suh

ABSTRACT

The objective of this study is to develop stencil cutting process and determine optimal conditions which make
good-quality stencil by using a Nd:YAG laser. The effects of process parameters such as laser power, type of mask, gas

pressure, cutting speed and pulse width on the cut edge quality were investigated. In order to analyze the cut surface

characteristics(roughness, kerf width, dross) optical microscopy, SEM photography and roughness test were used. As a

results, the optimal conditions of process parameters were determined, and the practical feasibility of the proposed system is

also examined by using a commercial gerber file for PCB stencil manufacturing.
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Fig. I SEM photographs of stencil produced
by (a)etching and (b)laser cutting
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Cutting condition
Frequency(Hz) 700
Pulse width(ms) 0.11
Cutting speed(m/min) 0.5
Nozzie diameter{mm) 0.7
Gas Pressure(bar) 8

Ra(um}
g

Fig. 2 Cut edge roughness vs. laser power:
(@)4W, (b)12W, (c)24W and (d)32W

8ol F/E % 5 AQo] AAUAM A
TR Ado) f§8o] FaFE #Ao] JEhyd
th 3 o] FUhge wel AdEL Yoy
8 nwilAMe HJdZ2 nRomEA &9 4wy
o] AtEZ v}t ok 16w Aoew Huwle =
201 A &8 4wl M= 98um BEES UEt
Wl

32 o239 Yoo utE HCIEM

#olA el shgzte] REo] dIHe o
o aE FEe #4387 Astd 7heE=e g
Z Al FRol Azt & 9y uf23E AHEEHe
FuAdE s FYssin. ol FFA= JrEE
el AL 2mmeln zZH wha=o] os) AR
FEL A YWY sHAREEA A gR A Y
33%c]th. Fig. 32 wiaz9 FHo g AdH
4 2 ¥H Z2EE Bo F31 Yok Fig 3T
oA E ALRERA ¢E A JME Pz A
oA~ 3E A3 Fig. 3(b)u Fig. 3(c) Bt} %
7t EAEA ddEd de AE 4 F AlE}. A
7} viaart ddage] AAFRA AL HH
ZERa)7F 086xm=A J1F 5L U=
W FM(R=25mm) FoAE 98 vlamE A}
|3 A9 By 39e] AdA dvepda ok o
T el ot ol shgRte] R B FHE
7t AHak" Aol 7% Ao AEFF  rh E
g ol o] HAHET 95l A 75mE Eof
£k ol dolAW SHRE AGFLEA o
Wz AEFEE FA4AY] GED Ao At
Hr},

- 990 -



A
Cutting condition
14 (a) Power(W) 24
° L] Frequency(Hz) 700
Puise width(ms) 0.11
. Cutting speed(m/min) 0.5
E 1.24 Gas pressure 8bar
5 ® Cune
« A Line WMFk °
101 Mask Type ol A
1 No mask
2 Quadrangular mask A (b)
3 Circular mask i (c)
08 T M
1 2 3
Mask Type
Fig. 3 Cut edge roughness for different

mask types: (a) No mask,
(b) Quadrangular mask and
(c) Circular mask
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Fig. 4 Cut edge quality vs. gas pressure:
(a)2bar, (b)6bar, (c)8bar and (d)l6bar
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Cutting condition
Power(W) 24
Frequency(Hz) 700
Pulse width(ms) 0.13
Cutting speed(m/min) 0.5
Mask tvpe circular
Nozzle diameter(mm) 0.7

Gas N,
a

e @

v
*

F'S

Dross level
w

~

-

4 6_8 10 12 14 16
Gas Pressure(bar)

Fi

g. 5 Dross level vs. gas pressure
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4 | Cutting condition

22 Power(W) 24

4 | Frequency(Hz) 700
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Fig. 6 Cut edge quality with different cutting
speed: (a)0.5m/min, (b)1.0m/min,
(¢)1.5m/min and (d)2.0m/min
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Cutting condition
Power(W) 24
Frequency(Hz) 700
Cutting speed(m/min) 0.5
Nozzle diameter(mm) 0.7
Mask type circular

Gas Pressure(bar) 8
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Fig. 7 Cut edge quality with different pulse
width:  (a)0.09ms, (b)0.lms, (c)0.14ms
and (d)0.15ms

Fig. 7¢ Ho%o e Z—QWE«I ﬂé*& L
252 BE H2F(gS BF 2 &
E7E e &R € P@Oé EEHUA
o Zg FHged 7 @*2011*115 PR
FAHR ot £4E9 FEWFO] 4Hs
A FhHo B Abviala :-a_.w Z7kol
EEM EEXE YeEpen B32F 0.14msol A
HBZE} 06um, BGES 78;1m’.-;z L}E}LH‘}A
Fig. 8(a)c S&¢ 2o FR¥FE o83 ¥
g Azste Fdolny Fig 8§y ol Heil
osf AR Az 2w vpAgolr}

ki‘«li‘iiirloh\i

Figz 8 A view of cutting process and
completed stencil for solder mask
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