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Abstract

Electrostatic discharge (ESD) is one of the most challenging reliability issues for
integrated circuits (ICs). With the development of ICs toward system-on-chip (SoC)
applications, it has been necessary for multiple power domains to be integrated into a
single chip for the purpose of power management or noise isolation. In addition, the
transistors have been fabricated with thinner gate oxide to achieve higher operating
speed, making charged-device model (CDM) ESD events more critical. Thus, cross-
domain CDM ESD protection design became the research direction of this thesis.

A typical whole-chip ESD protection circuit takes diodes as part of the discharge
path. This paper attempts to utilize the low cut-in voltage of Schottky diodes to improve
the discharge behavior under CDM ESD events. However, the Schottky junction
formed by TiSi> and silicon greatly reduces the current density, and decreases ESD
robustness in 0.18-um CMOS process.

Furthermore, different diodes are placed between the VSS of cross-domain circuits,
and the results show a lower CDM ESD level for Schottky junctions. Failure analysis
(FA) is applied to detect the failure points after the CDM ESD test, which is then

summarized to be located at the interface circuits.



