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The Effect of Electron Irradiation on the Surface Modification
of Polycarbonate and Adhesion of Cr Thin Films

C.W. Jeong, Y.J. Sung*, S.Y. Lim*, GW. Shin*, C.H. Shin, S.K. Kim, J.H. Kim, Y.Z. You, Daeil Kim’
School of Materials Science and Engineering, University of Ulsan, Ulsan 680-749, Korea
*DH Co., Ltd 348-1, Maegok-dong, Buk-gu, Ulsan 683-420, Korea

Abstract The enhancement of adhesion for Cr film on polycarbonate (PC) substrate with electron irradiation
treatment was considered. The electron treatment changes the contact angle of the PC substrates. As increase
the electron energy from 300 eV to 900 eV, the contact angle decreases from 90° to 60°. It is supposed that elec-
tron treatment changes the chemical property of PC substrate into hydrophilic one. The micro surface roughness
was also affected by electron treatment. The PC substrates irradiated with intense electron beam of 900 eV show
the rougher surface than those of other PC substrates. Cr thin fims deposited on the PC substrate treated with
electron irradiation at 900 eV show the higher adhesion than that of the Cr thin film deposited untreated bare PC
substrates.
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Fig. 1. Variation of current with electron irradiation
energy.
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Fig. 2. The contact angle of the PC substrate. (a) Bare PC (b) 300 eV (c) 600 eV (d) 900 eV,
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Fig. 3. Variation of contact angle with RF discharge
power.
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Fig. 4. The contact angle of the PC substrate. (a)
Oxygen gas flow rate 2 sccm (b) Oxygen gas flow rate 4
scem.
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Fig. 5. Surface morphology obtained from Cr film
deposited PC substrate modified at 300 eV,
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Fig. 6. Surface RMS roughness with electron irradiation
energy. '
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Fig. 7. Variation of removed area from Cr thin film
deposited PC substrate modified at 900 eV,
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