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LT

o|HE L, AEAL,

ol 4k?

*B. M. Paik’, “J. H. Lee(jaholee@kimm.re.kr)*, D. S. Shin®, K. S. Lee?
R AT Al W AA 2 PR SRl s 7] A A A

Key words : Electrode patterning, Molded Interconnected Devices(MIDs) , Laser Direct Structuring(LDS), Electroless plating

1. ME

UL
—

How AAAEES 2¥3 A7l UHoR 377
i, et 28 F)E9 wiA
= 2%3s A7 dn AT olg
v A F A st = @Alo] o]=ar §lo] FHiTol=
Aol Aolzel A4 3| R7|HE YA ste] AREst
= FAle]t}h. MIDs(Molded Interconnected Devices)i= ©]
Wrgel giEAQ AR FzAHa glow A=
ol A o]

£

-111}&3@
RO
oty
>,
4 H
R
o

e WOk e
o o
== o

L o
__>|i hin
N
L
B
oft
By
2

2,

T

O
o,
ol
£
)

ZM
30
°

IDs ¥ &= d7132 5 7AA, A4 7)eol @

I s Bk ol BE FE A

= A FHE 7 AT Fig.
ring | MIDs & %83k o=, 7]
+9] E43 harness & floll AE A3 F229 A%
o A4 327 HS FAE Aoew =AU volkswagen Alol A

Fig. 1 Application of MIDs for automotive industry

MIDs & do]AE o]&3sl= Wl LDS(Laser Direct
Structuring),  MIPTEC(Microscopic  Integrated  Processing
Technology)'s-©l Sith LDS & AF=AE € ATl dlolA=
3|27 3S A 3 A8 = (electroless plating)S o] -&
o] AFS Pk e, MIPTEC & A&4E
AFo| Z2}=vlplasma) A2 F FAN=TES
A & YolAR 2o Fa g S dA A &
A7) wFekel WeREw HRE FYThs

o] glont of

MIPTEC < Az A A7 =2 o of ]
3 LDS = AFE /Iy 2 AL @byl va, vAE e d
o] 7hsstH 3= WA o] golste] ZhFS Wk 9t}
= LDKF Alell A 73t LSD & A oy 22 &
AZ JYdcy, dx =addst Edo #Hrte 4riad
FAS o] &3lo] AEAE AES WEL. Y A=A

=M= MIDs & d AbdiEokl A83t7] #lste
gdojAet Eejmwzte]l wAYSE I v A A
A ATE Adgsta gloy Slel M= ol tHEk A
ojFof A i Slvh mEbM i Aol M= o]
olgsto]l Eelmel A= dHEEE FAdste] o)A
el mE dA= sjEd e Wsts dEsta Aq W
A A8k gk

=4
o

o off b
o o Mt L 2

Laser source Laser structure

Metallized track

=

Injection moulded part ~ Laser activation Electroless metallization LDS MID

Fig. 2 Schematic illustration of the process chain for LDS

2. A ME A 2y

ool o] AbgE Z@ ™= LANXESS AlelA MIDs &
o2 7)uksk pocan® DP T 7140 LDS & AF&3}3it) o] A&
= PET/PBT 7|4te] AFEAE A8 o]H, glass fiber £} filler
7 40% H7ME AFoR FHIEFe] folatrE =ad
Azl Edo] Hrtd Almolvh. AEFAAHS e A (Hot
press)= ©]-&3le], 40 B3+ a0l A 7petsla 60 =3F A
W7hs ot AES AE el

Fig. 32 AdAXE Yeld Fo=z sE o AHgH
oA Tt 1060nm, H2=E 30ns, HAFHU 12w,
pulse energy 0.62mJ 2 7}A+= IPG ALY fiber laser 2 AFg-3}
fom, ag AEHPS A3l scanner & AHE3FATH

FASEETS olgste] A5S A s on =g
o] Ao RE FT33E CuSO,(15g/L), 234 EDTA(359/L),
3914 HCHO(10g/L)E AHg3li o™ pH ZA A= NaOH,
SH A= 2,2dipyridyl(10mg/l)S AHESESITE pH &= 126, &=
FEo &5 75T A

i (J
[ K

Fig. 3 Experimental set-ups

115



St sets 2009 dE EAtsE =2l

AFAHLS GolA TAHWSF Wt e FHdTES
o] ¥ A Z(line width) 2 ¥ Y% (uniformity)E <o}
RB7] B E 2 (average power), A= (scanning speed), 3
2~ HkE-S(pulse repetition rate) S WISt AE s o
714 e AE 2 #dEE ZH7) 50um, 15%CHE HEE
33T
3. AEZm
HdEHo] 5W oA 1w = #Asta FASE7F wel
xloix/q Ao el A Zo] 743Gk W o A FaAks
= 300mm/s & AlYs e A 50um ©]3te] AES YA
°] P = At Fig. 4—E 77ke] sAdg FAS oA #o
A ZE%’JJr g2 Hke st W& M ¥ ®HSIE HoF
o

£ W
2 Sleh Fig 4ol 2 &
5, 32 S0 =& a
5 AZe JAAHoR Fof Er.
Fdol A& Afede Ak A 2
sl g FASGE Wgl] wE A
=9 ¥ 300mm/s o FSE ¥ TH
debris 7} AAdE Hdd HAF
1500mm/s Oﬂ/ﬂ TR Eo] ol IEFAS Al o] Xi Hx
GJol Uelh= ARl A S8l Fig. 5+

Ao g TF39E A4S HolFa 9l

shol A 7}
BE| urw

Line W idth ¢m)
Line Wicth (um)

—+—Z0kHz
—+—40kHz
—h—G0kHz
—r—20kHz

1 2 3 + H 8 [ 1 2 3 ' B H

Auerage POWEr (A3 Auerage Power (iF)

(a) 1100mm/s (b) 1500mm/s

Fig. 4 The line width and repetition rate VVS. average power

(a) 1W, 40kHz, 1100mm/s (b) 1W,80kHz, 1100mm/s

(d) 3W, 20kHz, 1500mm/s

(c) 3W, 20kHz, 300mm/s

Fig. 5 Line shape photographs of electroless Cu plating

ME s 7 20 Hat AFA 7 line o =
MM 2ol A At HAauS kel ol M tﬂﬁ‘r
o] & HAdigts YeEkd gholth FARE 300mm/s & Al

wE 2AA 15% olule] H% FUEE B B
=5 3W, 5W o] A9 FASETE SrksteRA A &
Adr7t adhs 495 B3tk Fig. 6 & ZF HtEE ol

3. HA,

A A A% FAEE e Aol

UL rd 4
1 = 18]
8 ZAHz v » 2kHz
14 * A0kHz o * 4lkHz
. & EDRHE e . 4 50Kz
£ 124 . v v EDRHz =™ 1 . v HkHz
> | £n
£ .l Eu L .
£ . * E°
g | E sd " - .
5 ° i 5 * y ”
E + v i a - €71 ‘ PO | A v
1 . 1 e v =
| o ] =4 .
L a l, a
] i : 3]
W @0 M0 0 we e 140 1w P P A A P " " ¥
seanning spesd [ments) scanning speed [men's]
(@) 3W (b) W

Fig. 6 Max uniformity and repetition rate VS. scanning speed

Fig. 72 ¥ A7 21 WPoR 999 ATu S
# Qo A=y Pl Hg FsHe Hel Fu g

._,VL ox

(a) Before electroless

(b) After electroless Cu plating

Cu plating
Fig. 7 The result of Electrode Patterning Technology on Polymer
using Laser
4. B8

%7
B AA4ANe] AL A ARglel “a
A4S o8 1AW AT AEY usn HAel
Ao A4HA e

1. Aminul Islam, “Two Component Micro Injection Moulding
for Moulded Interconnect Devices,” Ph.D. Thesis, 2008.

2. Huske, M., Kickelhain, J., Muller, J., and Eber, G., "Laser

Supported  Activation and Additive Metallization of
Thermoplastic for 3D-MIDS," Proceeding of the 3 LANE
2001, 2001.

ddF, “LSDE o83 dA 71719 Al
= g e oS Alxd dA 717], 7 FHES
10-2009-0024946. .

116





