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Abstract: In this study, HfAIOs; thin films using gate insulator of MOSFET were etched in inductively
coupled plasma. The etch characteristics of the HfAIOs thin films has been investigated by varying
0Oo/BCly/Ar gas mixing ratio, a RF power, a DC bias voltage and a process pressure. As the O:
concentration increases further, HfAIO; was redeposited. As increasing RF power and DC bias voltage,
etch rates of the HfAIOs; thin films increased. Whereas, as decreasing of the process pressure, etch rates
of the HfAIO3 thin films increased. The chemical reaction on the surface of the etched the HfAlO3 thin
films was investigated with X-ray photoelectron spectroscopy (XPS). These peaks moved a binding
energy. This chemical shift indicates that there are chemical reactions between the HfAIOs thin films and
radicals and the resulting etch by-products remain on the surface.
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Table 1. A list of Gibb's free energy of formation,
AGof for the formation of etch by-products [4].

HfAIO;
Volatile etch Nonvolatile etch
products products
. AGy* . AGy”
Reaction (J/mol) Reaction (J/mol)
HICl, [g] | - 326.546 | HfO2(a) [s] | - 1088.280
HICl3 [g] | - 636.760 | HfO2(B) [s]| - 796.350
HICl, [g] | - 850.774 | HIfCly [s] | - 901.169
AlCIs [s] - 628.8
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Fig. 1. Etch rate of HfAIOs thin films as function of
adding O: to the BCl3(6 sccm)/Ar(14 sccm) and
selectivity of the HfAIOs to SiO2 and HfAIO; to PR.
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Fig. 2. Etch rate of HfAIO3 thin films and selectivity of
HfAIO; to SiO; and HfAIO; to PR as a function of the
RF power.
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Fig. 3. Etch rate of HfAIOs thin films and selectivity of
HfAIO; to SiOz and HfAIO; to PR as a function of the
DC bias voltage.
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Fig. 4. Etch rate of HfAIO; thin films and selectivity of
HfAIO; to SiO; and HfAIO3 to PR as a function of the
process pressure.
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Fig. 5. XPS narrow scan spectra of Cl 2p peaks
obtained from surface of the HfAIO; thin films after
etching in O«/BClsy/Ar.
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Fig. 6. XPS narrow scan spectra of (a) Hf 4f, (b) Al
2p, (c) O 1s peaks obtained from surface of the HfAIOs3
thin films after etching in BCly/Ar and O2/BCls/Ar.
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