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Abstract

In recent years, more attention has been paid to the electrostatic discharge static
monitoring and control in the IC and semiconductor manufacturing factories. Thus,
antennas and oscilloscopes have been commonly used to measure ESD events in the
factory by detecting the radiated fields generated during ESD events. This motivates us
to design the ESD-event detector which can quickly and accurately identify ESD events
from the antenna-measured transient voltage waveforms.

An antenna-driven ESD-event detector has been designed and fabricated in a
single chip to detect and alarm the electrostatic discharge (ESD) events during the IC
manufacturing environments. The ESD-event signal is characterized in the lab

experiment. The experiment measured results also showed that the peak-to-peak



voltage (Vpp) of the antenna signal during the ESD event has a significantly positive
correlation with its ESD-stress voltage level.

The proposed ESD-event detector can determine if that antenna signal falls within
the ESD pulse by detecting signal amplitude and duration time. The proposed ESD-
event detector includes a logarithmic amplifier, a comparator, and a time discriminator.
A logarithmic amplifier operated at DC-450MHz is designed. The output of the
logarithmic amplifier demodulating Vpp is compared to a reference voltage with the
comparator. The time discriminator can identify the ESD pulse by its duration time
afterward. The single chip of the ESD-event detector has been implemented in a 0.18-
pum CMOS process with a total silicon area of only 693 x563 pm? under a 1.8-V power
supply.

The field tests verified that the detector could detect the high-frequency transient
signals generated from the ESD generator, the human-body model (HBM) tester, or the
field-induced charged-device model (CDM) tester. The proposed ESD-event detector
can efficiently provide real-time ESD monitoring in the IC and semiconductor

manufacturing factories.



