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Relation Between the Reliability of Thin Dielectric Flm
and Statistical Analysis of Traps

YAO Feng-ying, HU Heng sheng, ZHANG Min
( Miaoelectronics Brandh, Shanghai Institute o Meallurgy , Chinese Academy o Sciences, Shanghai 200233, China )

Abstract:  The statistical properties of TDDB in 7. 6~ 14. 5nm gate oxide films under high stress field (> 11. 8MV/cm) have
been studied in this paper. It is proved that gate voltage incremert at breakdown A Vjy represents magnitude and position distribution of
charge occupied traps,which reflects qualiy and uniformity of dielectric film. The calculated critical trap densiy Ny by total charge to
breakdown Q) and A Vi is valuable for quantitative evaluation of the reliability of thin gate dielectric film. Experimental results show
that Ny of same thickness films is independert with field stress but related to film quality. It also shows that Ny decreases with thinner
films due to the statistical property of trap generation. N4 is about 10 em™ *with 10nm oxide films, which means dielectric breakdown
occurs when trap density reaches 1% of the molecular density. As Vg is an intrinsic indicator of reliability of thin dielectric films, it is
more important in real applications than Q.
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