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Improved Device Structure for HV Surge Protection and
Investigation of HV Latch-Up Immunity in BCD Process

Student: Wen-Yung Ho Advisor: Dr. Ming-Dou Ker
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National Yang Ming Chiao Tung University

Abstract

In recent years, the field of high-voltage (HV) applications has witnessed significant growth,
becoming a pivotal technological driver within the electronics industry. This trend encompasses
various application areas, including HV power converters, display panels, and automotive elec-
tronic systems, among others. While HV integrated circuits (ICs) offer numerous advantages,
their complex manufacturing processes pose challenges in terms of production reliability. This
research focuses on two common electrostatic discharge (ESD) protection challenges in the HV
domain, surge and latch-up events.

With the widespread adoption of HV IC, surge protection design has become crucial. Surge
events can result from sudden voltage or current surges, such as lightning strikes, electromag-
netic interference, or abrupt operational changes. In such scenarios, HV chips require effective
protection to prevent damage or malfunction. A prominent example of surge protection re-
quirement is in USB HV applications, where the hot-plug characteristic makes it particularly
vulnerable to surge-related hazards. As a result, stringent surge protection designs are required
for USB interfaces. This study improves the structure of HV ESD protection component pro-
vided by foundry, the PNP BJT to enhance its surge immunity and provide surge protection for
USB HV power delivery interfaces, ensuring stable and reliable performance.

Furthermore, HV applications face another potential challenge, latch-up events. Latch-up
events occur when parasitic silicon-controlled rectifiers (SCR) within the IC are unintention-

ally triggered, creating a low-impedance path between the power supply and ground, leading
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to substantial current flow. HV latch-up events have garnered attention in some high-voltage
applications. This study investigates latch-up problems occurring between different power do-

mains and the impact of deep trench isolation (DTI) on latch-up events.
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