Journal of the Korean Institute of Electrical and Electronic Material Engineers. Vol. 12, No. 7, pp. 611-617, 1999

MOS HIAIE| Hoiote| S|S0 et 4T

A Study on the Life Time Prediction for the oxide of MOS Capacitor

_12-7-7

OISE KB, Moy, Byes, Mg

(Dong-Hee Rhie*, Bok-Gil Choi***, Man Young Sung**, Byung-Moo Moon**, Yung-Kwon Sung**)

Abstract

This paper presenrs the results of an evaluation of the statistical distribution of TDDB test under the
acceleration conditions of elevated temperatures of each 170€, 200, 250%€C for the laboratory fabricated
silicon dioxide films.  In all cases, the TDDB data were found to follow the Weibull distribution.  The
authors estimaled the shape parameters and the scale parameters of the Weibull plots of the TDDB data,
using the LSMRE(least squre median rank estimation) for the shape parameters and the MILE (maxi-
mum likelihood estimation) for the scale parameters.  For the shape parameters, the values of 0,54, 049,
056 were obtained at each above mentioned temperatur: conditions, and from these results it can be
concluded that all of the failure types of this temperature accelerated tests were DIFR type.  The scale
parameters estimated n this paper represents the expectation life of the samples. and the values of
1317(hr), 251¢hrs, 36¢hr) were obtammed at each above mentoned temperature conditions, using the
MLE. lising the scale paramcters of the Weibull plots, the Arrehinius plot of time-to-failure for the
oxide dielectric breakdown was prepared, and from this result the activation energy for the breakdown
reaction process was calculated as 083 eV, From these results, the expectation ltfe was estimated as
above 3.500,000Chr) for the sample at H5GC operating temperature,
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