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Abstract

The traditional dual-diode electrostatic discharge (ESD) protection structure has
been widely used in various circuits. In the situation that chips are pursuing smaller and
smaller, it is necessary to reduce their used area. The purpose of this thesis is to design
a full-chip ESD protection circuit for transceiver/receiver (T/R) switch at the front-end
of the radio-frequency circuit. The components and their sizes selected in the protection
circuit are important factors affecting the protection ability. The inductor and power-rail
ESD clamp circuit selected for the protection circuit in this thesis will also affect the
protection ability.

In order to verify the difference in the protection ability of the components, this
thesis designed test inductors with 10 different layout structures and a power-rail ESD
clamp circuit in 0.18um CMOS process, and through the transmission line pulse (TLP)
and HBM tests to verify the difference in robustness. In addition, the power-rail ESD
clamp circuit has also been tested for the maximum number of times it can withstand
ESD gun punches at different temperatures to verify the difference in robustness at

different temperatures.



In this thesis, an ESD protection circuit (parallel-diode design) is designed by using
the different position of diode, and the diode is combined with the internal circuit of the
T/R switch. As compared with the traditional dual-diode ESD protection architecture,
the area of the traditional dual-diode ESD protection structure is 0.25%0.225 mm?, and
the area of the parallel-diode ESD protection structure proposed in this thesis is
0.25*0.17 mm?. The proposed design can effectively reduce 20% used area and has an
ESD protection ability that can withstand at least 3kV of the human body model (HBM)

test.
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