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Due to the growing popularity of electronic
technology, the electronic products are
continuously asked to reduce its weight,
thickness, and volume. So, the reliability of
radio-frequency (RF), mixed-voltage interface
circuit, and analog integrated circuit are more
and more important. Such ICs applications
should be fabricated by the deep sub-micron
(below 0.25-um or nanoscale) CMOS processes
to achieve good operation performance and
quality. However, the deep sub-micron CMOS
processes to improved integration density and
operation speed cause a serious reliability issue,
electrostatic ~ discharge  (ESD)  robustness
degradation. With the high speed and high
frequency IC products be innovated, the IC
products fabricated with advanced CMOS
technology have dramatic degradation of ESD
protection capability. A typical request of an RF
input pad with maximum loading capacitance is
only 200 fF for circuit operation at 2 GHz.

Moreover, with the device dimensions of
the integrated circuits scaling down, the
operation voltage and gate-oxide thickness of
device had also been reduced such as only 1.0 V
and 2.5-nm, respectively, in the 130-nm CMOS
process. However, the extra non-ideal effects of



devices have great impact on analog integrated
circuit to increase design difficulty, such as the
lower operation voltage and thin gate oxide. The
low operation voltage in analog circuit can
reduce the output-signal swing, noise rejection
ratio, and small-signal gain, so the new design
technique in low-voltage analog integrated
circuit can be developed. The thinner gate oxide
of device will cause the reliability problem in
nanoscale analog integrated circuit. In this
research project, we also investigate the impact
of gate-oxide reliability on CMOS analog
integrated circuit and develop the new circuit
design technique to improve the circuit
reliability in nanoscale CMOS processes. The
purpose of this project is to develop ESD
robustness protection circuits for high frequency,
high speed, and mixed voltage interface
applications.
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