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Hydrophilization by atomic oxygen seems important in oxygen plasma treatment.

When polyimide sample is merely put in the oxygen plasma, the effect of the collision

of charged particles in the plasma to the polyimide surface is superimposed. It is

important to understand the hydrophilization process by distinguishing the effect of ion

bombardment and oxygen atom irradiation for advanced surface treatments.

Processing characteristics as a result of these two effects is introduced in many

research reports. Number of ion irradiated to the sample can be estimated by electric

current because ion has electric charge, however, it is difficult to measure the amount

of oxygen atom irradiation. So, there are few the reports concerning the oxygen atom

irradiation to the processed sample.

Microwave excited O2-Ar mixture gas flowing plasma has been used in this research.

Polyimide samples have been placed from the upstream region where close to the

microwave cavity to the downstream region where the charged particles of almost are

disappeared. The most downstream position is about 60cm from the microwave

cavity. Typical mixture gas flowing velocity is 4.2 m/s. In the upstream region, plasma

characteristics have been measured using an electrostatic probe, and in the

downstream region, oxygen atom density has been measured using electrical heating

catalytic probe, and the number of oxygen atom irradiated to the sample surface is

deduced. It has been found that in order to obtain a 30 ° water contact angle

considered to be sufficient for practical use, an oxygen atom dose of 1x1018 cm-2 is

needed. The results were compared with the results of hydrophilization treatment

using an atmospheric pressure microwave plasma source and a surface wave plasma

source. It was found that the oxygen atom dose vs water contact angle characteristics

are substantially equal in the case of using any plasma source.
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