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Reliability of the miniaturized MOSFET’s
——Impact ionization and it’s control—

Mitsutoshi Nakamura®* ¢ Tetsunori Wapa** « Shinji Natori* and Ryo Danc*

Abstract

Optimization of an n-channel LDD(Lightly Doped Drain) MOSFET structure is studied from a
point of view of minimizing substrate current, i.e. minimizing impact ionization. It is shown that

shifting the LDD impurity profile peak away from the channel surface is very efficient in controlling
impact ionization.

The effect is two-fold in that it not only lowers the electric field strength in the drain region, but
also serves to avert the most dense current path away from the electric field peak region. This two-
fold effect, thus, drastically reduces the substrate current and, therefore, contributes largely to improve
the reliability of the device by minimizing transconductance degradation.
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