J. Korean Inst. Electr. Electron. Mater. Eng.
Vol. 36, No. 2, pp. 125-128 March 2023
DOL: https://doi.org/10.4313/JKEM.2023.36.2.3
ISSN 1226-7945(Print), 2288-3258(Online)

PEALDE 0| &t HfO, &+

Regular Paper

28y, XL 287, AES, W

Study of Al Doping Effect on HfO, Dielectric Thin Film Using PEALD

Min Jung Oh, Ji Na Song, Seul Gi Kang, Bo Joong Kim, and Chang-Bun Yoon

Department of Advanced Materials Engineering, Tech University of Korea, Siheung 15073, Korea

(Received January 9, 2023; Revised January 31, 2023; Accepted January 31, 2023)

Abstract: Recently, as the process of the MOS device becomes more detailed, and the degree of integration thereof increases,

many problems such as leakage current due to an increase in electron tunneling due to the thickness of SiO2 used as a gate oxide

have occurred. In order to overcome the limitation of SiO2, many studies have been conducted on HfO2 that has a thermodynamic

stability with silicon during processing, has a higher dielectric constant than SiOz, and has an appropriate band gap. In this study,

HfO2, which is attracting attention in various fields, was doped with Al and the change in properties according to its concentration
was studied. Al-doped HfO: thin film was deposited using Plasma Enhanced Atomic Layer Deposition (PEALD), and the
structural and electrical characteristics of the fabricated MIM device were evaluated. The results of this study are expected to

make an essential cornerstone in the future field of next-generation semiconductor device materials.
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Fig. 1. XRD spectra of HfO» at different Al concentrations at

annealing temperature 600°C.
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Fig. 3. Break down curve of MIM devices according to Hf:Al cycle
ratio.
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Fig. 4. P-E curve of MIM devices according to Hf:Al cycle ratio.
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Fig. 5. Relative permittivity change according to Hf:Al cycle ratio.
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