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ABSTRACT

Salicidation is one of the-key processes-for high performance quarter-micron
CMOS devices. However, several problems occur when salicide technology is
implemented in ESD protection NMOS transistors. The most difficult problem is the
low ESD robustness of output NMOS transistors. A salicided drain may reduce the
desired ballast resistance at the drain junction, which results in current localization
and failure of multi-finger uniform turn-on, thus the ESD characteristics will be
degraded very much. It’s very important to make a ballast resistance between drain
contact and gate edge for ESD robustness.

There are several solutions such as salicide blocking of the drain area, using
external N-well ballast resistors, and ESD implantation method to improve ESD
robustness. However, salicide blocking method is expensive because it needs several
extra process steps, and has the problem that larger leakage current can be caused by

the etching of blocking materials. ESD implantation method can improve ESD



robustness but it results in extra cost and other hot carriers reliability issue. In this
thesis, we proposed two novel ESD protection NMOS transistors, FOX structure
transistor with external N-well resistors, and dummy-gate structure transistor with
external N-well resistors to form ballast resistors between drain contact and gate
edge. To compare with the novel ESD protection NMOS transistors, transistors with
fully-salicided and salicide blocking structures are also fabricated. Those four ESD

protection NMOS transistors are compared and discussed in this thesis.
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