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"ESD Protection Devices and their Applications in CMOS Technologies"
As CMOS technology continues its downward scaling trend, and with it supply voltage and device
breakdown voltage levels, protecting ICs from failures due to Electrostatic Discharge (ESD) has become
increasingly challenging. This tutorial will discuss commonly used ESD protection devices like diodes,
bipolar junction transistors (BJTs), silicon-controlled rectifiers (SCRs), and actively triggered MOS
transistor clamps. The first half of this course will look at the electrical behavior of these devices in the
ESD regime, their triggering mechanisms, and implementation aspects. We will explain what happens if
they are pushed outside their normal operating range. The second half of this course will focus on
application cases for these devices and introduce design principles for maximizing ESD performance. The
tutorial will touch on the subjects of ESD device modeling, ESD stress models, and general ESD design
and circuit simulation aspects. Tutorial attendees will leave with a fundamental knowledge about ESD
protection devices, which may provide an essential building block for implementing ESD protection on
the I/O library, I/O pad ring, and SoC levels.
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