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Abstract — We have developed a technique for growing thin oxides (6~10 nm) by the Last step
TCA method. N-channel metal-oxide-semiconductor (n-MOS) capacitor and n-channel metal-oxide-
semiconductor field-effect transistor's (MOSFET’s) having a gate oxide with chlorine incorporated
Si0./Si interface have been analyzed by electrical measurements and physical methods, such as
secondary ion mass spectrometry (SIMS) and electron spectroscopy for chemical analysis (ESCA).
The gate oxide grown with the Last step TCA method has good characteristics as follows: the
electron mobility of the MOSFET’s with the Last step TCA method was increased by about 7%
and the defect density at the SiQ,/Si interface decreases slightly compared with that with No
TCA method. In reliability estimation, the breakdown field was 18 MV/cm, 0.6 MV/cm higher than
that of the gate oxide with No TCA method, and the lifetime estimated by TDDB measurement
was longer than 20 years. The device lifetime estimated from hot-carrier reliability was proven
to be enhanced. As the results, the gate oxide having a SiO,/Si interface incorporated with chlorine
has good characteristics. Our new technique of Last step TCA method may be used to improve
the endurance and retention of MOSFET’s and to alleviate the degradation of thin oxides in short-
channel MOS devices.
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