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Abstract

Shallow Trench Isolation (STI) has become the
ULSI
applications. The stress of STI structure is one of
several factors to degrade characteristics of a device.

most promising isolation scheme for

The stress contours of STI structure vary with the
trench depth. Isolation characteristics of STI was
analyzed as the depth of trench wvaried And
transistor characteristics was compared. Isolation
punch-through voltage for n+ to pwell and p+ to
nwell increased as trench depth increased. n+ to
pwell leakage current had nothing to do with trench
depth but n+ to pwell leakage current decreased as
trench depth increased. In the case of transistor
characteristics, short channel effect was independent
on trench depth and inverse narrow width effect was
greater for deeper trenches. Therefore in order to
achieve stable device, it is important to minimize
stress by optimizing trench depth.
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1. Isolation 54
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29 1. (a) 0.25um isolation spacing 914 n+ to pwell
isolation punch-through voltage (b) 0.30um isolation
spacing ©°1A p+ to nwell isolation punch-through
voltage
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9 2. Cross-sectional SEM images (a) Trench
depth is 3500A, (b} Trench depth is 4500A

2. Junction Leakage Current
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33 3. Trench depthe]l W& junction leakage current
(a) n+ to pwell leakage current, (b) p+ to nwell
leakage current

Junction Jeakage currentt shallow trench isolation 7+
Zo} A HB8E stressst source/drain implantr] A3 3}
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