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ESD Protection Techniques for Nanoscale CMOS Integrated Circuits
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Abstract

The major reliability issue in nanoscale
CMOS processes is caused by electrostatic
discharge (ESD) zapping. The thinner gate oxide
in the nanoscale CMOS technologies greatly
degrades the ESD robustness of IC products. To
protect the IC against ESD damages, ESD
protection circuits must be included in the ICs.

The ESD protection circuits must be
provided at input/output (1/O) ports, and the
power-rail ESD clamp circuits must be provided
between power lines to achieve whole-chip ESD
protection. Unfortunately, the existing power-rail
ESD clamp circuit topologies that provide
sufficient ESD protection do not also minimize the
leakage current. To design the power-rail ESD
clamp circuits with the minimum leakage losses
and power consumption is desired for industry. In
this project, the low-leakage power-rail ESD
clamp circuits will be developed in 65-nm~32-nm
CMOS technologies.

The charged-device model (CDM) ESD
events will also studied in this project. CDM ESD
issue becomes more and more important in the
nanoscale CMOS processes because of the thinner
gate oxide and larger die size. In this project, the
CDM ESD events and their mechanisms will be
investigated. Some devices and circuits will be
developed against CDM ESD damages in
nanoscale CMOS processes.
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