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Abstract

This thesis is to study the effect of environmental factors on the different sizes of
electrostatic discharge (ESD) protection components and various ESD protection
circuits. Environmental factors will cause changes in ESD protection ability. With the
rapid development of system-on-chip (SOC) technology, an entire electronic system is
integrated into a single chip in an integrated circuit (IC) system factory. Thus, a single
chip is a system. It is necessary to pass the component-level ESD test to ensure the
reliability of the component after the chip is manufactured in the wafer foundry. The
system is assembled into a product before delivering to the consumer. It needs to pass
the system-level ESD test. The system-level ESD test standard, [EC 61000-4-2, ensures
that the product does not affect the consumer experience in high humidity or hot regions.
Therefore, this study uses a system-level electrostatic gun (ESD gun) for an actual
measurement. The test is to measure the ESD robustness of the devices under test (DUT)
under a high humidity and high temperature environment. Chapter 2 uses the silicon-
controlled rectifiers (SCR) as ESD protection components to test the effects of ESD
robustness under ambient relative humidity. In Chapter 3, the ESD protection circuit of
the output stage is used to test the effects of ESD robustness under the ambient
temperature. The DUT is the ESD protection circuit from the power supply (Vpbp) to the
ground (Vss).

According to the measurement results in Chapter 2 and Chapter 3, the charge

carrier mobility of the DUT will increase with the temperature rise under the high
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ambient temperature. The ESD current will cause severe damage to it when the ESD
gun contacts the DUT. A layer of water will form on the surface of the DUT under the
high ambient relative humidity. The surface tension of this layer of water will shorten
the air discharge distance between the ESD gun and the DUT to a certain extent. A
shorter air discharge distance will lead to a decrease in the ESD robustness of the DUT.
This study will help in understanding the effects of ambient temperature and ambient

relative humidity on ICs.
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