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ABSTRACT: Cu/PET film composites were prepared by electroless copper plating method. In
order to improve adhesion between electroless Cu plated layer and polyester (PET) film, the
effect of pretreatment conditions such as etching method and mixed catalyst composition, and
accelerator was investigated. Compared to NaOH etching medium, PET film was more finely
etched by HCI solution, resulting in an improvement in adhesion between Cu layer and PET
film. However, there were no significant differences in electromagnetic interference shielding
effectiveness as a function of etching medium. The surface morphology of Cu plated PET
film revéaled that Pd/Sn colloidal particles became more evenly distributed in the smaller
size by increasing the molar ratio of PdCl, : SnCl, from 1: 4 to 1 : 16. With increasing the
molar ratio of mixed catalyst, the adhesion and the shielding effectiveness of Cu plated PET
film were increased. Furthermore, HCl was turned out to be a better accelerator than NaOH
in order to enhance the activity of the mixed PdCl,/SnCl, catalyst, which facilitated the for-
mation of more uniform copper deposit on the PET film.

Keywords: polyethylene terephthalate (PET), electroless copper plating, electromagnetic inter-
ference shielding effectiveness (EMI-SE), lap shear test.
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AR Y A9 AEd AR ABe EFed2H
FE (100 gm, (F)SKC)& AME3EIAT FHs| =g
A AgE Aoz FHUEY ESviA 2 F3BaF
(O) (palladium (II) chloride, PdCl,, Kojima
Chem. Co.) &, °|& AT ZE A& EFAIFE
AgstE Tt pHE 2437 Hstd FASUEF
(sodium hydroxide, NaOH) & A}8-3} o0 {Hd
HHo g HAH(37% hydrochloric acid, HCl) 3}
5% TRV ER 98, FREAAZE F354
(I) (tin (IOI) chloride anhydrous, SnCl,)& A&
sHrt. Felegde] AEozs FAtE] (cupric
sulfate, CuSO,-5H,0), &44 (Rochelle salt. po-
tassium sodium tartrate, KOOCCH(OH)CH(OH)-
COONa-4H,0), 35%9 XEUH 3= (formalde-
hyde, HCOH) &, Atspixlole] 4R ez Zjolelar
Y E& (sodium hypophosphite, NaH,PO,-H,0), T+
A 2} (citric acid, CsH,(OH)(COOH)5-H,0) 2 AMH:
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With ethanol in sonicating
bath for 30min

Acid 1 37% HCl
Alkali : 5% NaOH at 55T

for various time

HCI = PdCl2 + SnClz mixed sol.

HCI or NaOH sol. for 3 min

CuS04 + NaOH + Rochelle salt
-~ HCOH mixed sol. for 3 min

Citric acid + sodium hypophosphite

mixed sol. for 10 min

24h drying at 25°C in vaccum oven

Figure 1. Flow chart of electroless copper plating on
polyester film.
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Table 1. Compositions of Activation and Acceler-
ation Baths

sample activation bath acceleration bath
0.72 M HCI+0.01 M PdCl,+
A 0,04 M SnCl, mixed sol 1 M A sol.
0.72 M HC1+0.01 M PdCl,+
B 0.08 M SnCl, mixed sol. 1 M HC sol.
c 0.72 M HC1+0.01 M PdCl,+ y
0.16 M SnCl, mixed sol.
0.72 M HC1+0.01 M PdCl,+
D 0.16 M SnCl, mixed sol. 1 MHCl sol
0.72 M HCI+0.01 M PdCl,+
B 016MSnCl mixedsol. 12> MNaOH sol
Cuy layer PET film
y,
P s
PET film poxy adhesive

Figure 2. Scheme of lap shear sample preparation
and testing.
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UV-VIS Spectroscopy Z3. Activation £-<49]
G3FEY e upe 543} 2 acceleration® &
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HeolA 250 nm/mine] AREEE A FF T

2 TaFo FEH HAE, Fed2HzE ¥
&9 A5 Felof HEN RAHE S 9
3l ASTM F 10449 wie} ¥8 lap shear A|HE
A Zsidom olo] wARE Figure 24 epHS
t}. #H)" A ZE Instron (model No. 4465)2 9}
43l cross head speed 30 mm/min® 2 A|3) &}
o] lap shear strength2 F-3lg ).

TR7imt AhEEn 24, 748 FEFE PET
e A antE 481 impedance analyzer
HP4291A (Hewlett Packard Co., Ltd.)E o] &3}
o z} 35 g9 (100 MHz~1 GHz)d| A Al&2
Fod2gE FAste A AAprlgtel dd
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Figure 3. SEM microphotographs of PET films
etched by HCI sol. at 25 C and 5% NaOH sol. at 55 °C;
(a) control, (b) HCl 10 min, (¢) HCl 30 min, (d) HCl
60 min, (¢) NaOH 10 min, (f) NaOH 30 min, and (g)
NaOH 60 min.
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Figure 4. AFM images of PET film prepared by
chemical etching for 30 min : (a) control, (b) HCI at
25 C, (c) 5% NaOH at 55 °C, and (d) RMS roughness.
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Figure 5. Reflection loss of Cu plated PET film as a
function of etching medium with 1 : 16 molar ratio of
PdCl, : SnCl, catalyst.
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Figure 6. Absorption spectra in the ultraviolet and
visible regions : (a) PdCl,, SnCl, solution and (b)
mixed PdCl, /SnCl, catalytic solution.
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Figure 7. FE-SEM microphotographs of Pd deposits
on acid etched PET film. (a) after activation with 1 :
16 molar ratio of PdCl, : SnCl, mixed solution, (b) the
same activated and then accelerated with HC, and (c)
the same activated and then accelerated with NaOH.
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Figure 8. FE-SEM microphotographs of Pd deposits
on acid etched PET film after catalyzed with various
molar ratio of PdCl, : SnCl, then accelerated with HCL
(@) 1:4,(b) 1:8 and (c) 1: 16 molar ratio of PdCl, :
SnCl,.
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Table 2. Lap Shear Strength of Cu/PET Compos-
ite as a Function of Molar Ratio of PdCl, : SnCl,
Catalytic Solution (PET Film was Etched by 37%
HCI Solution)

tnolar ratio lap shear strength (N) standard deviation (N)

1:4 99.8 9.3
1:8 116.6 12.9
1:16 120.5 7.9
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Table 3. Pd and Cu Contents of Samples after
Activation and Electroless Cu Plating

—

process activation electroless copper plating
sample Pd(sg/cm?® Pd(zg/cm?®  Cu (pg/cm®
A 0.4 0.1 24.2
B 0.2 0.1 24.0
D 0.3 0.1 22.9
._E no measured 0.1 20.8
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Figure 9. Reflection loss of Cu plated PET film as a
function of molar ratio of PdCl, : SnCl, catalyst (PET
film was etched by 37% HCl sol. for 30 min).
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