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(Breakdown Voltage Improvement in SOI
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Abstract

A gate-recessed structure is introduced to SOI MOSFET’s in order to increase the
source-to-drain breakdown voltage. A significant increase in the breakdown voltage is
observed compared with that of a planar single source/drain SOI MOSFET without inducing
the appreciable reduction of the current drivability. We have analyzed the origin of the
breakdown voltage improvement by the substrate current measurements and 2-D device
simulations, and shown that the breakdown voltage improvement is caused by the reductions
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in the impact ionization rate and the parasitic bipolar current gain.
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Fig. 1. Key process steps for fabricating
the gate-recessed SOI MOSFET and
the final device structure.
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Fig. 2. Measured 1-V characteristics of the
planar SOI MOSFET and the GR
SOI MOSFET (W/L=20umX 1zm).
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Fig. 3. Device structure of SOl MOSFET
for measuring the substrate current
and bias condition for its measure-
ment.
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