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ABSTRACT

Although electrostatic discharge (ESD) and electromigration are both critical issues
to the reliability of integrated circuits, there is a need for more research on the
combination of the two, ESD-induced electromigration. However, the metallization
thickness in the back-end-of-line (BEOL) has decreased due to process scaling, which
has gradually attracted attention to the reliability of metal. Therefore, the thesis aims to
explore the impact of multiple ESD events on metallization. Metals with various lengths,
widths, thicknesses, and bending angles using the CMOS process are designed as the

devices under test, and the robustness and long-term reliability change are analyzed.

It is found that the width and thickness of the metal, which directly affects the
current density, are the key to the range of failure ESD voltage. At the same time,
bending corners will seriously reduce its robustness. In contrast, the metal does not
directly affect the robustness, but it is confirmed here that it will affect its sensitivity to
ESD. Due to the high sensitivity of metals to ESD, a method that can quantify the metal
sensitivity has been proposed through the withstand ESD energy. Furthermore, it can

achieve the goal of predicting the ESD robustness of different metals.
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In addition, electromigration tests are also attempted on some metals that had not
been damaged after multiple ESD events. It is confirmed that ESD will not only
seriously reduce the long-term lifetime of metals, but the potential damage caused by it
will also make the metal more sensitive. Finally, relevant suggestions for the layout of
ESD protection circuits are also provided based on the above research, which will

provide valuable help in improving the reliability of integrated circuits.
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