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Abstract This paper analyzes the time-dependent dielectric breakdown(TDDB) degradation
mechanism for each stress region of Peri devices manufactured by 4th generation VNAND
process, and presents a complementary lifetime prediction model that improves speed and
accuracy in a wider reliability evaluation region compared to the conventional model
presented. SiON dielectric nMOSFETs were measured 10 times each under 5 constant voltage
stress(CVS) conditions. The analysis of stress-induced leakage current(SILC) confirmed the
significance of the field-based degradation mechanism in the low electric field region and the
current-based degradation mechanism in the high field region. Time-to-failure(TF) was
extracted from Weibull distribution to ascertain the lifetime prediction limitations of the
conventional E-model and 1/E-model, and a parallel complementary model including both
electric field and current based degradation mechanisms was proposed by extracting and
combining the thermal bond breakage rate constant(k) of each model. Finally, when predicting
the lifetime of the measured TDDB data, the proposed complementary model predicts lifetime
faster and more accurately, even in the wider electric field region, compared to the
conventional E-model and 1/E-model.
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Fig. 1. Behavior of the gate current under constant
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T = 398 K)
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