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Abstract - (Ba,Sr)TiO3 thin films have
attracted great interest as new dielectric
materials of capacitors for ultra-large-scale
integrated dynamic random access memories
(ULSI-DRAMs) such as 1 Gbit or 4 Gbit. In
this study, inductively coupled BCls/Cly/Ar
plasmas was used to etch (Ba,Sr)TiOz thin
films. RF power/dc bias voltage = 600 W/-250
V and chamber pressure was 10 mTorr. The
Cla/(Cla+Ar) was fixed at 0.2, the (Ba,Sr)TiOs
thin films were etched adding BCls. The
highest (Ba,Sr)TiOs; etch rate is 480A/min at
10 % BCls adding to Cls/Ar. The characteristics
of the plasmas were estimated using optical
emission spectroscopy (OES). The change of ClI,
B radical density measured by OES as a
function of BCls percentage in Cla/Ar. The
highest Cl radical density was shown at the
addition of 10% BCl; to Clz/Ar. To study on
the surface reaction of (Ba,Sr)TiOs thin films
was investigated by XPS analysis. Ion
enhancement etching is necessary to break
Ba-O bond and to remove BaClz. There is a
little chemical reaction between Sr and Cl, but
Sr is removed by physical sputtering. There is
a chemical reaction between Ti and Cl, and
TiCls is removed with ease. The cross-sectional
of (Ba,Sr)TiOs thin film was investigated by
scanning electron microscopy (SEM), the etch
slope is about 65 ~ 70.
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Fig. 1. The etch rate of BST and selectivity
of BST to Pt, Si02 and PR as the
addition of BCls to Cla/Ar.
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Fig. 2. The Cl, BCl and B relatively
radical densities as the addition of
BCls gas to Clz/Ar.plasma.
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Fig. 3(a) Ba 3d XPS narrow scan spectra
of BST surface etched under
BCls/(Cla+Ar) gas mixing ratio,
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Fig. 3(b) Sr 3d XPS narrow scan spectra of

BST surface etched under
BCls/(Cla+Ar) gas mixing ratio.
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Fig. 3(C) Ti 2p XPS narrow scan spectra of
BST surface etched under
BCly/(Clz+Ar) gas mixing ratio.
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Fig. 3(d) Cl 2p XPS narrow scan spectra of BST
surface etched under  BCl3/(Clz+Ar)
gas mixing ratio.
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