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Abstract Polycarbonates are widely used as housing materials of electronic handsets. Since the polycarbonate
is electrically insulating, there should be a conducting layer on the polycarbonate for EMI shielding. In this
study, we sputter deposited Cu films on the polycarbonate substrates for EMI shielding. Plasma treatments
of polycarbonates were used to increase the adhesion strength of the Cu film/polycarbonate interface. The
surface energy of the pclycarbonate was greatly increased from 30 mJ/m? to 65 md/m® by a 200 W O, plasma
treatment for 10 s. It is thought that this is because of the ion bombardment. The adhesion strength of the
sputter deposited Cu film to the polycarbonate was quantitatively measured by a 4 point bending tester. A
moderate plasma surface treatment of the polycarbonate increased the Cu film/polycarbonate adhesion strength
by 30%. The EMI shielding efficiency of the sputter deposited 10 gzm Cu film on the polycarbonate showed

90 dB in the range of 100 MHz to 1000 MHz,

Key words plasma treatment, polycarbonate, adhesion, surface energy, EMI shield.
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Fig. 1. Schematic diagram of plasma treatment and in-situ
sputtering system.
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Fig. 2. Schematic diagram of 4 point bending grip with a pre-
cracked specimen.



Eej=nl waxele)] o3k 24
30
crivical Joad: 27 N
254
20
-
V-4
N’
= 154
=
3
104
5-
0
— 1T 1 T T T 1 T

i T
02 00 02 04 06 08 1.0 12 14
Displacement (mm)

Fig. 3. Load-displacement curves of an O, plasma treated
specimen obtained from the 4 point bending tester.
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Fig. 4. Contact angles of de-ionized water and glycerol with
plasma treated polycarbonates as a function of plasma
treatment time.
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Table 1. The surface energy of water and glycerol obtained by
their dispersion and polar surface energy.”

Liquid o (mim®)  of (mi/m?  of (mi/md)
Water 72.8 21.8 51.0
Glycerol 63.4 37.0 26.4

atol7t e BAPIAM T EAsHA "l E AFoM A
7t ZA AH8E £ FeAEY HHAUAE Table
Lol Jehli

S HJE2S o] &3l T8 B ]‘4?{15 Fig. 5
of Yetloh. Fet2vl xEAEE 102 P 299
€ ZETIEMI)ES) R UA| 7} oF OmJ/mzoM 65
mi/m* AERE 748190, 1 o] Fele Ao xshd gt
& vtk aev Fetza) 7)H SRE g A
o} FTt=nt 28-S 92 9.8 ue FHdYR Hale
Aol vrehA] gkt E2kzut v 77 vigA v
A Arel A2l jon bombardment T35 U 0,9
73%-ol+= ion?) bombardment &9} jon bombardment
Boll Aol AtAaA 7 Ajteted AlE FH 4F
Zete 7157 AEEHAIE Aok 28y ol d
b EHAYR] Wste] SAfo]l= JfehA] gigtl, o
Aol WA F7F7F 2 ion bombardmento] <3l
IgH FHANUA] F7k= A9 g7 o
¢l Zow wAddct g 200 We EHORZE S
FRAURIE HEAE U7 "o Eekzel &

e 3#’ B
hkl = e

2

a0

A3 71S7E ¢

=
H

o H{d

—— Ar
—0— O
—&— Ar+0,

200 W
80 80

e
A/e Total

60{- T

+ 60
Lﬁ—f-’,/j—”:"_ "t 7&
F Polar

40+ + 40
|

204

[ g1 | =

Dispersion Dispersion

Surface energy (mJ/m’)

N
——=§

0 l 4 ] 3 } —
T T ¥ T T

f————t— 0
0 100 200 3000 100 200 300
Treatment time (s)

Fig. 5. Surface Energy of the Plasma treated polycarbonates as
a function of plasma-treatment t'me.
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