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HX-PES study on the chemical bonding and the energy state of the interface
between ZnO transparent conductive film and plastic substrate
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For the study of the chemical bonding and the electric state at and around the interface of ZnO / plastic
substrate, HX-PES is expected to be a powerful tool. However, by the conventional configuration of HX-PES
in which the measurement was conducted on the ZnO side, it is difficult to obtain information on ZnO from
the vicinity of the interface. This is because the contribution of signal from very thin part of ZnO layer near the
interface is relatively so small in comparison with the signal from whole part of ZnO films.

In this study we attempted to conduct HX-PES analysis from the plastic side after thinning the plastic by high
precision grinding and polishing following by Cgo sputtering. Since the thinning of plastic substrate in the
ZnO / plastic sample was difficult, we adopted the plastic film formed on to Si substrate as a model sample to
prove the feasibility of the concept above. The Si 1s signal, which is considered to originate from the near
interface region of Si substrate, was successfully detected, promising the feasibility of this technique for the
analysis of ZnO in the vicinity of the interface in the ZnO / plastic sample.
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Fig. 1. Schematic diagram of the normal (top) and the
reverse side (bottom) configuration in the HX-PES
measurement. The photoelectron escape depth is
estimated to be 4-6 nm for this sample.
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Fig. 2. Si 1s spectrum obtained with HX-PES. The
sample was the plastic thin film formed onto the Si
substrate, which was prepared as a preliminary
investigation for ZnO / plastic substrate. The
measurement was carried out from the plastic film side
after thinning of plastic film.
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