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Abstract

With the advancement of the chip manufacturing process, the dimension of
components in integrated circuit (IC) is gradually shrinking, which makes IC more
susceptible to irreversible damage caused by electrostatic discharge (ESD). In addition,
decreasing voltage supply sources make the IC operation more susceptible to ESD and
electromagnetic interference (EMI). Consequently, reliability issues related to ESD
become more important, and malfunctions caused by transient disturbances must also
be discussed.

Transient noise caused by transient time-varying currents passing through parasitic
elements in the IC through ESD or EMI can cause voltage disturbances, which are
randomly coupled to the voltage source or terminal in the circuit system of the
microelectronic product. Therefore, even if ESD current could be discharged through
ESD protection, it is still possible for microelectronic products to malfunction or be
damaged. Thus, most products depend on transient detection circuits to detect whether
the product is in an abnormal operating state. Besides, being integrated into IC co-design

with firmware and hardware enables the system of microelectronic products to perform
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self-resetting while the product failure mentioned previously happens. In addition, it is
difficult for the engineers to determine the exact path and current value of ESD current,
as well as the voltage and current value of each device or terminal in the circuit system
while they are debugging ESD issues. As a result, analyzing ESD issues becomes more
challenging. However, adding a transient detection circuit to the system allows it to
detect the voltage, and current information of important terminals in the system without
affecting the system structure, improving the efficiency of debugging.

In this thesis, a new type of power-rail transient detection circuit was proposed for
detecting voltage supplies. The circuit is implemented in 0.18um CMOS process
technology to detect voltage potential disturbances of voltage sources, and the influence
of ESD on the local area of IC can be observed through measurement. In addition,
instantaneous changes in the voltage potential difference between devices may result in
voltage overshoot, potentially reducing the accuracy of the detection circuit. For
example, when utilizing a diode or a metal-oxide-semiconductor field-effect transistor
(MOSFET), this situation could lead to a reduction in the accuracy of the transient
detection circuit's results. Thus, this thesis also realized by 0.18um CMOS process
technology to implement a device compensation design method for detecting ESD
current injected from the input/output (I/O) terminal. The impact on the accuracy of the
detection circuit for voltage overshoot was analyzed, and whether the influence can be

reduced through device compensation was also discussed.
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