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Abstract Ultrathin(8nm) oxynitride (SiOxNy) film have been formed on Si(100) by rapid thermal
processing{RTP) in O; and N;O as reactants. Compared with conventional furnace O; oxide, the
oxynitride dielectrics shows better characteristics of 1 —V and TDDB, and less flat—band voltage
shift. The oxynitride has a behavior of Fowler —Nordheim tunneling in the region of V)@, simialr to
pure SiO, oxide. The relative dielectric constant of oxynitride is higher than that of conventional pure
oxide. Excellent diffusion barrier property to dopant(BF;) is also observed. Nitrogen depth profiles by
SIMS, AES, and XPS show nitrogen pile—up at Si0./Si interface, which can explain the improved prop-

erties of oxynitride dielectrics.
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Table.1. Preparation sequences.

PROCESS CONDITIONS

FO FUTNACE 900TC O, 8 nm
RTO RTP 1100C O, 8 nm
RTN RTP  1200C N.O 8 nm
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Fig.3. Principle of angle resolved x —ray photoelec-
tron spectroscopy.
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Fig.4. (a) Si 2p and (b) nitrogen ls spectra for
oxynitride(RTON) as a function of photoelectron
take—off angle.
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Fig. 6. Tunnel current flowing through oxide.
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Table.2. Dielectric constant with oxide growing method.
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Fig. 9. Distribution of dielectric brekdown with electric field for furnace oxide and RTP oxides.
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