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Day1 F—K

1. Introduction

The introduction discusses the importance of ESD reliability for the product
quality together with the ESD design flow. There is a difference between
ESD control and ESD protection design. The challenges for the ESD
protection design in electronic products is shortly outlined to state the
motivation for this course.
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2. ESD characterization on component-level

ESD characterization is an essential step in the ESD protection design flow.
First the component-level ESD qualification and engineering methods
Human Body Model (HBM), Charge Device Model (CDM) and Transmission
Line Pulsing (TLP) are introduced. This is followed by a discussion of
advanced characterization methodologies like the transient device analysis
with HBM and TLP waveforms. The required setups and calibration
techniques are presented. Component-level ESD characterization is
essentialfor ESD analysis and protection design.
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3. ESD protection design on component-level

Several devices and circuits are used for the protection against ESD stress
on component-level. This part discusses shortly the device and circuit
operation together with their typical behavior during ESD stress. Every
protection design starts with the definition of a design window. The impact



of the different process technologies on the design window is presented
together with the required protection concepts. The discussion involves
mainly sub-micron planar technologies but also the currently evolving
sub-20nm FinFET technologies.
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4. ESD simulations

Simulations are a tool for the verification of ESD protection designs. The
common ESD simulation tools are SPICE compatible circuit, TCAD and
mixed-mode simulators. Practical examples are used to present the
required extraction methodologies and models. The advantages and
disadvantages of each simulation platforms are discussed.
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5. ESD reliability in MEMS

ESD stress on MEMS is a serious reliability concern in different devices such
as micro mirrors, RF MEMS switches and GMR heads. They all are extremely
ESD sensitive devices. This part discusses some of the ESD failure
mechanisms of MEMS devices. This is followed by a discussion of possible
ESD protection solutions for MEMS devices.
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6. Outlook and ESD road maps



This last part discusses the ESD challenges for future technologies and the
impact of technology on the protection design. This followed by a short
discussion of the currently existing ESD roadmaps of the electronic industry.
REMESD BLE (HAFR)

TG T R R BB ESD PR A 7 47 T R ESD WA N MR,
WR YT F W ESD HAK A .

Day2:F - K:

7. Introduction Day 2

The introduction defines the distinction between component- and
system-level ESD. The challenges for the ESD protection design of systems
is shortly outlined to state the motivation for this 2nd part of the course.
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8. ESD characterization on system-level

The common system-level testing methodologies like 1EC61000-4-2,
ISO10605 and surge stress are introduced. The setups and some typical
discharge waveforms are defined. Finally the Human Metal Model (HMM) is
discussed. This system-level ESD stress on component-level is an important
pre-qualification and design analysis method for components and ICs.
FHR ESD Kl
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9. ESD protection design on system-level

This part recaps first the ESD protection design concepts from day 1.
Several devices and circuits on system levelare used for the protection
against ESD stress. They are grouped in passive and active protection
structures. This part discusses shortly the device/circuit operation of the
different protection structures together with their typical behavior during
ESD stress. The discussion includes also the co-design approach which is
introduced as the most efficient way of system-level ESD protection design.



The required information, challenges and pitfalls of the ESD co-design are
discussed with several examples.
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10. ESD simulations

Simulations are a tool for the verification of ESD protection designs in an
early design phase but also for the debugging.This part shows with some
example how to apply the methodologies presented during day 1 to
system-level ESD cases. Thereby the required extraction methodologies and
models for system-level ESD simulations are discussed.
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11. Wrap up

In this last part of day 2 the course is wrapped up with a short summary of
the presented material. Also this part can be used for a question & answer
session for the participants.
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