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Abstract

The LDS(Laser Direct Structuring) process uses thermoplastic polymers with a additive compound -that

serves as plating seed after the activation by laser.

It can realize industry requirement such as

miniaturization of electrical component, design flexibility and reduction of production steps. The purpose

of this study is to introduce LDS, and to investigate the fundamental mechanism. Also the characteristics

of conductive patterns were investigated with respect to laser fluence and intensity. We have used a

pulsed fiber laser (wavelength :

1064mm) and copper electroless plating to fabricate conductive patterns.

The result showed that laser induced metal-organic complex was caused metalization by electroless copper

plating, the critical laser fluence was 1.41 J/cm’ at a scan speed of 1 mys.
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Fig. 2 Principle of LDS mechanism with exposed
filler pargicles to obtain a strong plastic/metal
adhesion.
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Fig. 3 Schematic illustration of LDS procedure.6
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Table 1 Composition of electroless copper formulations
FIAE CuSOs4 (15 g/L)
AL B}HA) EDTA (35 g/L)
A HCHO (10 g/L)
pHZZA| NaOH (pH 12.6)
A 2,2dipyridyl (10 mg/)
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Table 2 Composition of sample polymers

No. base resin contents
mineral+glass fiber
sample 1 PET/PBT 40%
sample 2 PBT mineral 25%

Table 3 Composition of developed polymers

No base resin class of metal organic
) complex

Al PC Ti, Cr

A2 PC Mg

A3 PC Cr, Al

Ad PC Fe

A5 PC Cu, Cr

Table 4 Composition of developed polymer

No. | base resin contents

B1 PBT mineral (25%)
mineral (25%), metal organic

B2 PBT complex (5%)
mineral (25%), metal organic

B3 PBT complex (10%)
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Fig. 4 Optical micrograph of conductive patterns on
polymer (a) sample 2, (b) le, (c) B2 and (d)
B3,f' laser leuence: 2.35 J/em', intensity: 4.72 x
100 W/em.
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Fig. 6 Line width as a function of laser fluence; scan

speed 1000 mm/s.
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Fig. 7 Optical micrographs of surface after injection

(b)

molding and fabricated pattern by laser;
sample 1 and (b) sample 2.

(@

E3F sample 1 Bt} sample 20]4] & ©] bm|A|st
AZo] FAEQitt. o] sample 10l= mineral &
WF obet glass fiber7} H7bEo] 9lo] Eaju A
@ Al Fig. 73} Zo] glass fiber7} Zejm Zoj
PAEO] AE P FFE v|HS vl

g0l Mok etE| x| M123 M4T, 20094 12¢



HEY B4 Al doln BHus] e ®
A= Al ETH Are] = FHA)(copper thickness)
dotrgitt. o|5 Q8 AAFAIA | A Pk
A B9 4% ¥ 9wl 53 A2 2499
. 4% 23} Fig. 83 Zo] EUF 2N
d5aele] AAUHE =3 BAVL WA Sleke
S Bk $YT IFEAE BEEY
5 WollAl 7 W= 40% S71te] wet =5 F=
3.76 imofA 4.52 imZE °F 20% Z7}8%ck EIF =
v 5 o o 2 FAEE dlolA ARz F
7Fe=& Fig. 99} Zro] ablationo] F7}5le] THA
Y7 wRe £ ¥ U Yo o 4 Ak
AP A oA FH42] Wl wet o
A A & EEYY RHAA7|7L HEH olof w}

J.l.Erulm

s

2 =g T ° =3 Feh Weks HoE B
cheit,
5y ¥ o
a W, 50n8 |
N e ©-- 5W, 200ns|
e 304 5 i TN, SONG |
E- L % | —¥— 7W, 200ns|
§3§- y .
[ E T
g ..
= g T
= 304
-
]
2.5
. .
“~a
p24

LS I MM S S S i S S S e e S
0.1 02 03 04 05 06 07 08 09 10 11 12 13 14 15
peak power [kw]

8 Copper thickness as a function of peak power
and average power.

Fig.

@

(b)

Fig. 9 Optical micrographs of cross section after
electroless Cu plating; (a) 2.35 J/em™ and (b)
7.07 Yem'.
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