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UV Photon-induced Surface Modification of Plastics
by Using Excimer Laser/Excimer Lamp
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Surface modification of a selective area of plastics was accompiished by using an ArF excimer laser or an excimer
lamp. The chemical stability of the plastics is attributed 1o the presence of C-H, C-F, C-Cl or C=0 bonds. Piastic sheeis
were photochemically modified to be hydrophilic er metallic properties with ultra violet photons and chemical solu-
tions. The chemical solution was sandwiched between the sample surface and a silica glass window. With UV photons,
the solutions and sample surfaces were excited. In the case of the hydrophilic modification, the surfaces were dehydro-
genated or difluorinated by the H or B atoms which were photodissociated from H,O or B{OH) aqueous solution, and
replaced the photodissociated OH radicals. In the case of the metal deposition on the plastic surfaces, the copper sulfate
aqueous sclution was used. As a result conductive circuit patterns Cu thin films were deposited on the sample surfaces.
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Fig.1 Schematic diagram of the new surface modification method using
aqueous sotution by the capillary phenomenon.®
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Fig.2 Wavelength dependence of the chemical bond strength in diatomic molecules.®
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Fig.3 Principle of photochemical modification polyimide surface:
(a) using pure water, (b) using methy] alcohol solution,
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Fig. 4 Schematic diagram of the surface modification system with aqueous solution by using

Xea2* excimer lamp,
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(a) 0 shot

(b} 3000 shots

Fig. 9 Atomic force microscope images of copper nucleation
progress on the fiuororesin surface. (a) is nonirradi-
ated surface. (b} is after the laser irradiation of 3000
shots.?
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