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Plasma Enhanced Atomic Layer Deposition of TaN Thin Films
Using TaFsand N,/H,/Ar Plasma

Hoi-Sung Chung, Jung-Dae Kwon, and Sang-Won Kang*

Department of Materials Science and Engineering, Korea Advanced Institute of Science and
Technology, 373-1 Guseong-Dong, Yuseong-Gu, Daejeon 305-701, Korea

The TaN thin films were deposited by Plasma Enhanced Atomic Layer Deposition (PEALD) using TaFs
and No/Hy/Ar mixed gas plasma at a temperature of 350 °C. The film thickness/cycle saturated at 0.41A/
cycle with sufficient pulse time of TaFs. The resistivity of TaN thin film was 610 nQ-cm and the N/Ta ratio
of thin films was determined to 1.17. Fluorine and hydrogen impurities didn’t detect at this saturation condition.
Deposited thin films had polycrystalline cubic TaN structure and columnar structure did not appear. As the
plasma time lengthened the thickness/cycle, resistivity and N/Ta ratio of TaN thin films did not saturate but
linearly increase. As the increasing of the N»/H, mixing ratio, the resistivity of TaN thin films was rapidly
heightened by formation of Ta;sNs phase, but this dielectric phase could be reduced by lowering the N./H,

mixing ratio.
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Fig. 1. Schematic diagram of PEALD apparatus.
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Fig. 2. Thickness/cycle and resistivity with source pulse time.
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Fig. 3. Thickness/cycle and resistivity with plasma time.
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Fig. 4. N/Ta ratio and resistivity as a function of plasma time.
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Fig. 5. XRD spectra of PEALD TaN thin films grown with plasma
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Fig. 6. Thickness/cycle and resistivity as a function of N»/H, mixing
ratio variation.
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Fig. 7. XRD spectra of PEALD thin films grown with N»/H, mixing
ratio variation.
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Fig. 8. XRD spectra of PEALD thin films grown with NH3/Ar mix-
ing ratio variation.
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