[= F] F=HA=sIA
Korean Journal of Materials Research
Vol. 14, No. 3 (2004)

PET 7149 AA=&#7 4& ECR siszage os =24
Tty ARAAGe] A 9F

A

fus

]

AYFT WA’ o

sk
37

s o)sta A= 3 eta
#5238} 712 AT Y Y A AlE

Effects of Pretreatments of PET Substrate on the Adhesion of
Copper Films Prepared by a Room Temperature ECR-MOCVD Method
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Abstract Effects of various pretreatments on the adhesion of copper-coated polymer films were investigated.
Copper-coated polymer films were prepared by an electron cyclotron resonance-metal organic chemical vapor
deposition (ECR-MOCVD) coupled with a DC bias system at room temperature. PET(polyethylene
terephthalate) film was employed as a substrate material and it was pretreated by industrially feasible
methods such as chromic acid, sand-blasting, oxygen plasma and ion-implantation treatment. Surface
characterization of the copper-coated polymer film was carried out by AFM(Atomic Force Microscopy) and
FESEM(Field Emission Scanning Electron Microscopy). Surface energy was calculated by based on the value
of the contact angle measured. The adhesion of copper/PET films was determined by a pull-off test according
to ASTM D-5179. It was found that suitable pretreatment of the PET substrate was required for obtaining
good adhesion property between copper films and the substrate. In this study the highest adhesion was
observed in sand-blasting, and then followed by those of acid and oxygen plasma treatment. However, the effect
of surface energy was insignificant in our experimental range. This is probably due to compensating the
difference in surface energy from various pretreatments by exposing substrate to ECR plasma for 5 min or
longer at the early stage of the copper deposition. Therefore, it can be concluded that surface roughness of the
polymer substrate plays an important role to determine the adhesion of copper-coated polymer for the

deposition of copper by ECR-MOCVD.
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Fig. 1. Schematic diagram of ECR-MOCVD.

Table 1. Experimenta conditions for ECR-MOCVD

Base pressure 10%~10° Torr
Processing pressure 15X 102 Torr
Bubbler pressure 200 Torr
Processing temperature Room temperature
Bubbler temperature 110°C
Plasma gas flow rate 25scem (Hy)
Carrier gas flow rate 75 sccm (Ar)
Microwave power 700 W

Upper magnet current 170A

Lower magnet current 120A

(-) DC bias 1500V
Deposition time 1 hour
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Fig. 2. Schematic diagram of stud for a pull-off test.

Tool Supply)E A&t B UAE F317] $8)
Deionized water} ethylene glycol & AM8-3led droplet
o] PET 7]9]olA ©]F& contact angleS =43 &
Owens-Wendt 2] &2 Albatlch Axd Alse] g2
of gk B A4S fl8l F2E A1EE 1mm o=
¥EWS scraichdt & ASTM D-3359 29l g} tape
tet & A3} 3L, ASTM D-5179 A9 u}& pull-off
test & B3l BF £AS AT Pull-off testE 9
al Fig. 20149} 722 AE 6mm<Sl Aluminum#]Z 2]
sudE AFste] FEHAE ZA) 54 (Alteco F-05)%
A& FEH HEAG o t7] oA A7 Fet A
SRl & AlAS A EAIE 1R Instron(Model 4201)
AHE-3ted 50kge] load cell2 5mm/ming]  pull-off
2 A bresking pointe] ZHOZEHE] PET 7]
T2 Aol HHAEE SAsen 3 AsT
03] A3t PETS Cu 53 Fo sdwoe] 1/2
o)Xl Al59] datas AbEEetste] ARE-SHATE

Ny e
SEp

e
0%
i)

3. dn «
3.1 =M o
Fig. 32 HAEE 8lA &2 PET9} 2k Zk=v} A
2], A2 A, M=2228 | jon-implantation *2] §F

A5 F¥ morphologys YERAL = 109H] vi&
o] SEM Aplot}. AA e E 84 &2 PET &l H|
& Ata Zeh=vh A9 PET 72 ECRETRZrL]
& AUA g hankgo® FHgEe] 3ol F



206 IR

Fig. 3. SEM micrographs(100k) of PET films pretreated by various methods. (a): no pretreatment, (b): O, plasma pretreatment,
(c): acid pretreatment, (d): sandblasting, (e): sandblasting(1.00 k), (f): ion-implantation.

Fig. 4. SEM micrographs of copper-coated PET films. (a): no pretreatment, (b): O, plasma pretreatment, (c): acid pretreatment,

(d): sandblasting, (€): ion-implantation.
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Fig. 5. Rms roughness of samples for (a) pretreated with
various methods, (b) deposited on pretreated substrates
prepared by ECR-MOCVD.
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Fig. 6. AFM topographs of pretreated PET films. (a): no pretreatment, (b): O, plasma pretreatment, (c): acid pretreatment, (d):

sandblasting, (e): ion-implantation.

Fig. 7. AFM topographs of copper-coated PET films. (a): no pretreatment, (b): O, plasma pretreatment, (): acid pretreatment,

(d): sandblasting, (€): ion-implantation.
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