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Since the development of flexible electronics, low temperature processes for high

quality TCO films have been highlighted. Among them, FTS (Facing Targets

Sputtering) has been studied intensively because the substrate is positioned

perpendicularly to the target cathode and free from the damages by high energetic

radicals. In the low temperature process for Al-doped ZnO films with magnetron

sputtering method, hydrogen has been known to play a very important role in

resistance and degradation mechanism. In this study, we designed ICP assisted FTS

for this purpose. A one turn ICP coil is installed a few cm above the upper target edge

through which hydrogen was introduced and fully dissociated to the atomic radicals. In

the discharge region between the two facing targets, it is expected that the reactions

of hydrogen atoms with other radicals are significantly enhanced to form hydride by

adopting ICP. In OES (Optical Emission Spectroscopy), the emissions of molecular

peaks from ZnH, OH

+

, H

2

O

+

 were detected and increased with the power of ICP. With

this system, Al-doped ZnO films were synthesized varying the ICP powers. As

increasing the ICP power while fixing RF power at cathode, the resistivity was

observed to decrease below ~5´10

-4

Ω-cm at the film thickness of 500nm. For thermal

reliability test, these films were stored in the air-based chamber at 200

o

C. For every 1

hour, the films were taken out and the electrical properties were measured and stored

again. The films synthesized without ICP assist and with ICP of low power showed

rapid decrease of the resistivity, while the films synthesized with ICP of high power

showed little change within 10 hours indicating high quality films were synthesized.

XPS was adopted to analyze the film structure. In O1s spectra, the low binging energy

component located at ~530.3±0.4eV, which is corresponding to O

2-

 ions on wurtzite

structure of hexagonal Zn

2+

 ion array, increased as increasing ICP power indicating

good crystal quality.
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