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Design of ESD-Event Detector with ESD Level

Detection for Manufacturing Field Control

Student: Tz-Hsi Lin Advisor: Prof. Ming-Dou Ker

Institute of Electronics
National Yang Ming Chiao Tung University

Abstract

In recent years, there has been widespread attention to electrostatic discharge
(ESD) monitoring in integrated circuits (IC) and semiconductor manufacturing plants.
In such scenarios, antennas and oscilloscopes are ‘widely used to measure
electromagnetic radiation produced during electrostatic discharge, enabling the
monitoring of ESD events in factories. This prompted the conceptualization of an ESD-
event detector designed to rapidly and accurately identify transient voltage waveforms
received by antennas, not only detecting the occurrence of events but also measuring

their magnitude.

In this paper, an ESD-event level detector is designed, utilizing antennas to collect
signals. This detector can be used to monitor and issue alerts to address ESD events in
IC manufacturing environments. The ESD-event level detector determines whether the
antenna signal is a pulse generated by ESD by detecting the peak-to-peak voltage and
duration of the signal. It includes a logarithmic amplifier, voltage buffer, flash analog-
to-digital converter (ADC), and time discriminator. The logarithmic amplifier's

operating frequency is designed to be in the range of DC to 450 MHz, demodulating
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the antenna signal's peak-to-peak value and using the flash analog-to-digital converter
to determine the signal strength of electrostatic discharge events. Subsequently, the time
discriminator identifies ESD-event signals based on signal duration. The entire ESD-
event level detector is implemented in a 0.18-um CMOS process, integrated into a chip
with a core area of only 550 x 305 square micrometers, and operates at a power

consumption of 4.43 mW under a 1.8-V power supply.

During field tests, the detector successfully detected high-frequency transient
signals generated by electrostatic guns, human body model (HBM) testers, or charged
device model (CDM) testers. Using this ESD-event level detector, a detection system
is proposed that uploads the detector's output signals to the cloud in real-time via an

Arduino, allowing users to monitor ESD events from anywhere through the Internet.

In conclusion, the proposed ESD-event level detector can provide real-time ESD
monitoring in semiconductor and IC manufacturing plants. Through the measured
magnitude of ESD events, the system can offer timely and appropriate feedback to

address events of varying magnitude.

Keywords — ESD-event level detector, logarithmic amplifier, flash analog-to-digital

converter, ESD radiation field.
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