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Fig 1. The ESD protection design for cross-power domains

Abstract

As technology improves and the manufacturing process
of CMOS ICs moves towards nanoscale, gate oxides are
manufactured with thinner and thinner oxide layers.
Therefore, the gate oxide becomes more susceptible to
the electrostatic discharge (ESD). ESD is the chief factor in
the damage of electronic systems and devices. This kind of
damage will cause permanent damage to semiconductor

device.

The electric field of channel between drain and source
becomes stronger with processes scaling. The process
of Lightly-Doped Drain (LDD], Silicide, and Salicide which
is widely used for overcoming hot-carrier effect and
decreasing the resistance of junction causes electrostatic
charge accumulated in the edge of channel. ESD becomes a

serious reliability problem.

3D-IC is applied in all kinds of consumer electronic
products, but traditional ESD clamp circuit doesn't improve
as technology improves. This work proposes an initial
turn-on characteristics and low trigger voltage ESD clamp
circuit that applied in multi-power system. In multi-power
system, the normal operation will not cause signal lose
and additional power consumption. This design has been
fabricated and verified in a 180-nm CMOS process. It is a
novel ESD protection circuit. This design can improve the
reliability of electronic products and increase the additional
value of products. It can be widely used in various 3D-IC in

the future.
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