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Abstract

It has been known that the leakage current in the low field region consists of the dielectric
relaxation current and intrinsic leakage current, which cause the charge loss in dynamic random
access memory (DRAM) storage capacitor using (Ba,Sr)TiQ: (BST) thin film. Especially, the
dielectric relaxation current should be seriously considered since its magnitude is much larger than
that of the intrinsic leakage current in giga-bit DRAM operation voltage (T1V). In this study,
thermally stimulated current (TSC) measurement was at first applied to investigate the activation
energy of traps and relative evaluation of the density of traps according to process change. And,
through comparing TSC to early methods of I-V or I-t measurement and analyzing, we identify the
origin of the dielectric relaxation current and investigate the reliability of TSC measurement. First,
the polarization condition such as electric field, time, temperature and heating rate was investigated
for reliable TSC measurement. From the TSC measurement, the energy level of traps in the BST
thin film has been investigated and evaluated to be 0.20(£0.01) eV and 0.45(%0.02) eV. Based on
the TSC measurement results before and after rapid thermal annealing (RTA) process, oxygen
vacancy is concluded to be the origin of the traps. TSC characteristics with thermal annealing in
the MIM BST capacitor have shown the same trends with the current-voltage (I-V) and
current-time (I-t) characteristics. This means that the TSC measurement is one of the effective
methods to characterize the traps in the BST thin film.
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