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Surface Properties of Polyimide Modified with He/Os/NF3
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Abstract  Polyimides (PI) are treated with He/O; and He/OyINF, atmospheric pressure rf dielectric barrier
discharge in order to investigate the roles of NF3 that is one of the PI etching gases. Surface changes are
analyzed by x-ray photoelectron spectroscopy (XPS), atomic force microscopy (AFM), and contact angle
measurement. The surface roughness of PI and the ratio of C=0, which is hydrophilic functional group, is more
increased by He/O,/NF; discharge than by He/O; discharge. The C=0 species on the PI surface is increased
up to 30 percent with rf power. The surface roughness of PI is increased from 0.4 to 11 nm with rf power.
The water drop contact angles on PI, however, are reduced from 65° to & by plasma treatment independently

of NF..

Key words polvimide, surface modification, atmospheric pressure, dielectric barrier discharge, hydrophilic,

surface roughness.
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Fig. 1. Schematic diagram of experimental set-up of
atmospheric pressure DBD

Table 1. Surface modification conditions

ER IR

Gas
Parameter
He HC/OZ HC/Oz/N_Fg.
Pressure(torr) 760 760 760
Flow rate(slm) 15 15/0.1 15/0.1/0.02
RF power(W) 100 150-380 200-500

Time(s) 60 60 60
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Fig. 2. Surface morphology of polyimide. (a) as-received, (b)
He/O, plasma treatment (150W) (c) He/O, plasma treatment
(380W)

o

Fig. 3. Surface morphology of polyimide after He/O,/NF;
plasma treatment with various r.f powers: (a) 200W, (b) 300W,
(c) 500W.
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Fig. 4. The RMS roughness as a function of the rf power.
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Fig. 5. The surface elemental ratio of polyimide as a function
of the rf power.
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Fig. 6. C 1s core-level XPS spectra of polyimide (a) as-
received, (b) treated by He/O, plasma, (c) treated by He/Oy/
NF; plasma.
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Fig. 7. The component ratios of the untreated polyimide and
plasma-treated polyimide as a function of the rf power.
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Fig. 8. Variations of contact angles on the polyimide as a
function of the rf power.
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