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Polymerization2 ©]-&3F FCCL Tie-coating layer 7§&
Development of the FCCL Tie-coating layer using a Polymerization
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1. A—] k=3

Printed circuit board(PCB)& 7|7} &3}A e ZH
A=Y ARE W3 J2E FP4S T 329 7t i
of A AFES FASte X2 rigid7| B flexible”]| #HS
2 FEHY. o]F flexible printed circuit board(FPCB)&=
frdg 422 AAV/7E olFE 2 7de] 1 A
Hol A=A UM olfFS FMAste Utz i
3t ok & FPCBeA 9] A REF<Q flexible copper
clad laminate(FCCL)= pol imide(Pl)oll CuZ} HS5E 7|&
02 71eHRl FAZ AAA 2E UG e A 5
I d' AAelth1~3).

828 Zt% ¥ 9= sputteringol]l 9] AZE FCCL
2 7]1€9Y casting, laminating ¥l B3| w|A Aztz} ]
g AgAol ¢tk AN 71EY Sputteringell &3 Al
Z¥ FCCLY Tie-coating la er ol& Ni-Cr& F3#sle] A}
&3ttt o] Tiecoating la ere H&AHL F3A% I H
Fold o8 ZAHS TAAZAY. FCCL HE YA Crd&
o] AEHA Fof HEld F-Ho FE3 FHAFE T
Al F o™ Eatching®] L @o=Z AAHEo] AH YA FXE
A AT o]2igt EAZ M EE Tie-coatuing 7S ¢
gt AFE JAsA

2HE Y S o] &3 7]E9 FCCL A oA Tie-
coating la ere Ni-Cr& 2T EE S o] &3] F2AHgith

3} gt =R Tie-coating la er<] e
Pol merization®}'H-& o] &3 AR o] WHE ALE3L7] 9
& AA 2 o2 MOCVDAH S A &3kt MOCVDE o] &
3t Pol mer?] 3+ F7/<Q Acrilic acid A2 F wEoR
FCCLZ Ni-Cr& o] &3 FCCLO| ®-2ge] wsls A3}
Aok wE olE #A437] 98 SEM-EDSE A&t
Ni-Cr la er¥} Pol mer la erd 7|47 EAY ZAZ EA

o] ®sts WAt

Ao ALS-E PIZE2 Dupontdl Al A ZE 38um F 72
Kapton PI &S AME3ISth PIEE HAAHHE oA &
2 Ao A Pol merizationS A ASFG T Ni-Cre] 759l
= JAAEE Tl Cr Aot H2 WSO =E QI3 F2
AHRES AS F Jo] FAHHE AFE3H 2 Pol merization
ME AAYE A Z& Ao ¢ F2 EAHYE IS F
o] PIE WA sA] A h(4~8)

PIZES MOCVD Ao FYsta Zet=nts o] &3t
Acr lic acidE Z®3t}. o] FHEAL ofy #1392
t}. Substrate®] 2%5 F5A7]17] 93] Heating lampE
AR5t 28 AT

Acr lic acidx 8] ¥
FTAHL RF vl EE A2FHE P YUY CuT e AFF
ZA] Ar 35scemS §9359 oM, AEEE 50 x 100torrE
fFAsAH. S RF-power= 100W, F2AIZHS 10mins
AANEGE & FAE 500nme] FAZ ZHsgnh IF
S2E A HY peel 3 FH37] 95t Floume] FA=Z
TFHEFS AAEAT

90° peel testv LLOYD InstrumentsAtellAl A ZHE H|
E og3Yer, A¥EY AVE F SmmE AF T
50.8mm/min®] &=2 FAES FASAUGY. 11 A=
peel teste] /HFES YeRlar 9

Peel test® MWEMS 938a] JEOLAS] JSM-5600LV
AuE o] &3t} SEM-EDSE =433t
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Table 1 Deposition conditions of MOCVD

Pressure(torr) 7.0%10™
RF-POWER(W) 100
Depo. time(min) 70
Substrate temp. (C) 150
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PIE & EAS Hrtelr] A3 AYHAAYE B3 HH
°of MAY xHS ZEE Ut AYEFH=e A
Z2L Ar 70% 9 O; 30%9] HIE&E AFE 160mtorrE
A8t 1083 WA E HASIHEA] RF-Powerd] WHEFE
T2tk RF-Power 20W, 50W, 100We] WE&E2 F3on o]
ZT $5T 54 B 100We] Wl 108 HA AR
I 208 DA AZES Hlw EAEAT A4S 98 JE5S
3% AFMEA S dAEdth 2o wE HEL FHle
SEOAFS] SEO450& ol&3te =Asiinh. smwel 737
=235 s AR ARME AEEEZFH Y proyed ©]
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243t semi-contact EEE A3t 191, 298 2o
100Well A "X st Aol Bty ¢4 WS 7FAH, XA
ARZNE & A& ¢ F AJTH 100WelA AA e A
st AlEY AAHEE AYIA ZF2 PIflol Acrilic acid
pol merization #AE& B3] Tiecoatings ¥ F Cu
sputtering @ =4S AX FCCLE A&s ¥ 7 A4A
o BRAES dHwRYrt 1o wE RIHEe 8 33
2ol AAHEE AR AHY A BT 15gf/mm7}t Ugke
W AAYE A ¥ AY B¢ B 35gf/mme] A7t
Utk 714 & £ X0l Ni-Cr2 JAAHFA] AtAete]

dhgol ofs) 2ol $55) 4 Pol meriz-

ation®] Z$olE 18A e AL % & AT WaA ol

F ARR Aol dalE AANE A e Aol
AAEA H L,

Bhn =] a0+ x] wz=000 [ =] o)) 8 o] ) wzeisish iR 22030 B 4 1] -2 am

Contact angle: 38.5 Contact angle: 17.5 Contact angle: 4.3

Fig. 1 Optical microscope photographs showing the
contact angle of polyimide films. (a) RF-Power 20W
(b) RF-Power 50W (c) RF-Power 100W [Contact
angle: (a) 38.5, (b) 17.5, (¢) 4.3]
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Fig. 2 AFM images of the low pressure
plasma-treated PI film surfaces. (a) RF-Power 20W
(b) RF-Power 50W (¢) RF-Power 100W [RMS
roughness (a) 3.8nm, (b) 6.3nm, (c)10.1nm]

222 #FHYANF A7

E AFoA 7HF FoAEHA A4 A 719 NiCr
la erd] F2FEI v F£F9 AL HEO ok T Ut
71E9 Ni-Cr la er o #Fg€e & A&x"g A 100~
120gf/mm (Lab scale) o] 7= Ach.

Acr lic acidZ Pol merization W} o2 g8 X FCCL
AR M= Hit 60gf/mme] F2Fo] St o] T3}
HE  A5A7171 98l Heanting  lampE A X3}
polimerzation®H & 71#e] x5 ( °Q=
o] AFEEHAY. 12 A% ZAG 19 49 59 yEhd nRe}
Zo] 105gf/mm(Lab scale) & F3#E& A
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Fig. 3 Peel strength of FCCL with acrilic acid polyme
-rized tie-coating layer deposited on the differently
plasma treated PI.
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Fig 4 Peel strength of FCCL with acrilic acid polyme
-rized tie—coating layer before and after substrate
heating
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Fig. 5 Peel strength FCCL with two different tie—coating
layers.

2.2.3 Tie-coating layer 2 A7 & AR LA
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Acrilic acid side

Fig. 6 SEM-EDS images of the peeled off interface
between the PI and Acrilic acid layers
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Fig. 7 SEM-EDS images of the peeled off interface
between the PI and 80Ni20Cr/Cu layers
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£ AFNAE Ni-Cr tie-coating la erg A & F 3l
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7FeAdol dis] At AAEE AAS A|lHe] HEZ
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o] ol ¢ T2 AL & F AU
% Heating lampE ©]-83}] Substrate €55 == A
°] Arilic acid®] pol merization®] 2]gt Tie-coating la er&
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