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Etching characteristics of gold thin films using inductively coupled CkL/Ar plasma
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Abstract

In this study, Au thin films were etched with a Cly/Ar gas combination in an in an inductively

coupled plasma. The etch properties were measured for different gas mixing ratios of Clo/(Cle+Ar)
while the other process conditions were fixed at rf power (700 W), dc bias voltage (150 V), and
chamber pressure (15 mTorr). The highest etch rate of the Au thin film was 3500 A/min and the
selectivity of Au to Si0O; was 4.38 at a Cly/(Cl+Ar) gas mixing ratio of 0.2. The surface reaction of
the etched Au thin films was investigated using x-ray photoelectron spectroscopy (XPS) analysis.
There is Au-Cl bonding by chemical reaction between Cl and Au. During the etching of Au thin films
in Cl/Ar plasma, Au-Cl! bond is formed, and these products can be removed by the physical
bombardment of Ar ions. In addition, Optical emission spectroscopy (OES) were investigated to analyze
radical density of Cl and Ar in plasma. The profile of etched Au mvestlgated with scanning electron

microscopy (SEM).
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Fig. 1. Relative emission intensities of Cl, Cla,
and Ar ion as a function of Cly/(Cly+Ar)
gas mixing ratio,
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~ Fig. 2. Etch rates of Au and gas selectivities

of Au to Si02 as a function of
Cly/(Cla+Ar) gas mixing ratio.
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Fig. 3. XPS wide scan spectra obtained from the
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function of Cl/(Cla+Ar) gas mixing ratio.
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Fig. 5. Au 4f XPS narrow scan spectra obtained

from the Au thin film surfaces etched as
a function of Cly/(Cla+Ar) gas mixing
ratio.
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Fig. 5. Cl 2p XPS narrow scan spectra obtained
from the Au thin film surfaces etched as
a function of Cly/(Clz+Ar) gas mixing
ratio.
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Fig. 6. SEM photograph of Au thin film surfaces
etched with Cly/(Clo+Ar) gas mixing
ratio of 0.2.
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