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Recently, hot-carier induced device reliability
has been a major design consideration for modem
deep-submicron CMOS devices. However, as the
device gate oxide thickness being scaled down below

RIRBAREETFIREEA

403;, the existing hot caxier effects should be re-
evaluated for two reasons. One is the dimmishing of
oxide charges. The other one is the increased effect of
stress mduced leakage cunrent (SILC).

In this work , we focus on the study of hot caier
stress mduced reliabilities m thin gate oxide deep-
submicon n-MOSFET devices. Furthermore, the
degradation mechanisms and physical models will
also be developed. First, we will design and fabricate
n-MOSFET devices with 0.2pum and 0.1pum feature
size. The gate oxides are formed by thermal grown O,
or N,O from 30 to 708 The charge pumping
technique that we developed previously will be used
to determine the generated oxide damages, mcluding
mterface states, oxide charges. Based on the extracted
oxide damage distributions, the degradation
mechanisms and physical models of thin gate oxide
devices can be finther developed. In addition, a
comparison of device reliability among various oxide
material and oxide thickness devices will be made.

In this work, several important conclusions can
be drawn as follows. Fist, for thin 70~303& device,
thinner oxide device has Tbetter hot camier
characteristics. Secondly, this thin oxide device can
mmmmize stress mduced leakage cumrent due to
tmneling effect. Thirdly, N,O gate oxynitride can
mmprove device reliability. These results can be used
as a design guideline for designing next generation
highly reliable deep-submicron n-MOSFET.

Keywords: Deep-submicon MOSFET, hot cazier
reliability, Thin oxide, stress nduced leakage cunrent
(SILC), mtexface states, oxide charges.
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