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Abstract

Hollow cathode (HCD) lamp absorption spectroscopy was applied for the density

measurement of sputtered Al and Zn atoms in the inductively coupled plasma (ICP) assisted

sputter-deposition of Al doped ZnO thin films. The ratio of Zn to Al atom density was one order

of magnitude larger or more than the composition ratio of Zn to Al in the sputtering target.

Introduction

We have succeeded in depositing high quality AZO thin films with resistivity of

around 10°Qcm by using inductively coupled plasma (ICP) assisted sputtering.[1] To
understand the basic mechanism, metal atom densities have been measured by hollow
cathode (HCD) lamp absorption spectroscopy.
Experiment and Results

A planar magnetron cathode with a Al-doped ZnO target was used in the experiment.

A single turn coil antenna set in between the target and substrate electrodes was used to

generate 13.56MHz inductively coupled plasma (ICP). For the density measurements of

Al and Zn atoms, hollow cathode (HCD) lamp absorption spectroscopy [2] was applied.

It was found that the Zn density was 10''-10"cm™, while the Al density was
10%-10°cm™, and the ratio of Zn to Al atom density was one order of magnitude larger or
more than the composition ratio of Zn to Al in the sputtering target, suggesting

re-evaporation of Zn atoms from inside a vacuum vessel.
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