SSN Control in Digital Integrated

Circuits

Introduction

SSN, or Simultaneous Switching Noise, poses a growing
challenge in the design of modern digital integrated
circuits (ICs). As ICs continue to shrink in size and
operate at higher speeds, the number of transistors
switching simultaneously increases, leading to larger
SSN amplitudes. This noise can cause performance
degradation, reliability issues, and increased power

consumption.

SSN is generated when a large number of transistors
switch simultaneously, causing a sudden change in
current. This change in current creates a voltage spike
on the power supply lines, which can propagate

through the circuit and interfere with the operation of



other transistors. SSN can also cause ground bounce,
which is a fluctuation in the ground potential of a
circuit. Ground bounce can lead to incorrect logic

operation and can also cause damage to ICs.

The impact of SSN on circuit performance depends on
several factors, including the number of transistors
switching simultaneously, the switching speed, the
power supply voltage, and the layout of the circuit. SSN

can cause several problems, including:

e Increased power consumption

e Reduced circuit speed

e Increased noise sensitivity

e Increased susceptibility to errors

e Device damage

SSN is a complex phenomenon that can be difficult to
control. However, several techniques can be used to

reduce SSN, including:

e Using low-noise circuit design techniques



e Using power supply decoupling capacitors
e  Using SSN filters

e  Using SSN shields

SSN is a major concern in the design of modern digital
ICs. By understanding the sources of SSN and the
techniques for controlling it, designers can create
circuits that are less susceptible to SSN and that

perform reliably at high speeds.



Book Description

SSN, or Simultaneous Switching Noise, is a major
concern in the design of modern digital integrated
circuits (ICs). As ICs continue to shrink in size and
operate at higher speeds, the number of transistors
switching simultaneously increases, leading to larger
SSN amplitudes. This noise can cause performance
degradation, reliability issues, and increased power

consumption.

This book provides a comprehensive overview of SSN
in digital integrated circuits. It covers the fundamental
concepts of SSN, the sources of SSN, and the impact of
SSN on circuit performance. The book also discusses
various techniques for controlling SSN, including low-
noise circuit design techniques, power supply

decoupling capacitors, SSN filters, and SSN shields.

The book is written for circuit designers, system

designers, and researchers working on the design of



high-speed digital ICs. It is also a valuable resource for

students studying digital circuit design.
Key Features:

e Provides a comprehensive overview of SSN in
digital integrated circuits

e Covers the fundamental concepts of SSN, the
sources of SSN, and the impact of SSN on circuit
performance

e Discusses various techniques for controlling SSN

e  Written for circuit designers, system designers,
and researchers working on the design of high-
speed digital ICs

e Also a valuable resource for students studying

digital circuit design

Read this book to gain a deep understanding of SSN
and the techniques for controlling it. By doing so, you
can design high-speed digital ICs that are less
susceptible to SSN and that perform reliably at high

speeds.



Chapter 1: SSN Fundamentals

Introduction to SSN

SSN, or Simultaneous Switching Noise, is a major
concern in the design of modern digital integrated
circuits (ICs). As ICs continue to shrink in size and
operate at higher speeds, the number of transistors
switching simultaneously increases, leading to larger
SSN amplitudes. This noise can cause performance
degradation, reliability issues, and increased power

consumption.

SSN is generated when a large number of transistors
switch simultaneously, causing a sudden change in
current. This change in current creates a voltage spike
on the power supply lines, which can propagate
through the circuit and interfere with the operation of
other transistors. SSN can also cause ground bounce,

which is a fluctuation in the ground potential of a



circuit. Ground bounce can lead to incorrect logic

operation and can also cause damage to ICs.

The impact of SSN on circuit performance depends on
several factors, including the number of transistors
switching simultaneously, the switching speed, the
power supply voltage, and the layout of the circuit. SSN

can cause several problems, including:

Increased power consumption

e Reduced circuit speed

e Increased noise sensitivity

e Increased susceptibility to errors

e Device damage

SSN is a complex phenomenon that can be difficult to
control. However, several techniques can be used to

reduce SSN, including:

e Using low-noise circuit design techniques
e Using power supply decoupling capacitors

e Using SSN filters



e  Using SSN shields

SSN is a major concern in the design of modern digital
ICs. By understanding the sources of SSN and the
techniques for controlling it, designers can create
circuits that are less susceptible to SSN and that

perform reliably at high speeds.



Chapter 1: SSN Fundamentals

Sources of SSN

SSN can be generated by several sources, including:

e Simultaneous switching of transistors: When a
large number of  transistors switch
simultaneously, it can cause a sudden change in
current, which can generate SSN.

e Crosstalk: When two or more conductors are
placed close together, the switching of one
conductor can induce a current in the other
conductor, which can generate SSN.

e Ground bounce: When a large number of
transistors switch simultaneously, it can cause a
sudden change in the ground potential of the
circuit, which can generate SSN.

e Power supply noise: SSN can also be generated

by noise on the power supply lines. This noise



can be caused by other circuits on the same chip

or by external sources.

e Electromagnetic interference (EMI): SSN can
also be generated by EMI from other electronic
devices. EMI can cause unwanted currents to

flow in the circuit, which can generate SSN.

The amount of SSN generated depends on several

factors, including:

e The number of transistors switching

simultaneously
e The switching speed of the transistors
e The layout of the circuit
e The power supply voltage

e The presence of decoupling capacitors

SSN can have several negative effects on the

performance of digital integrated circuits, including:

e Increased power consumption

e Reduced circuit speed
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e Increased noise sensitivity
e Increased susceptibility to errors

e Device damage

It is important to understand the sources of SSN and
the techniques for controlling it in order to design
digital integrated circuits that are less susceptible to

SSN and that perform reliably at high speeds.
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Chapter 1: SSN Fundamentals

SSN Modeling

SSN modeling is a critical step in the design of SSN
control techniques. SSN models can be used to predict
the amplitude and frequency of SSN, as well as its
impact on circuit performance. There are several
different types of SSN models, each with its advantages

and disadvantages.

The simplest type of SSN model is the lumped model.
Lumped models represent the SSN source as a single
current source or voltage source. This type of model is
easy to use, but it can be inaccurate for predicting the

SSN amplitude and frequency.

A more accurate type of SSN model is the distributed
model. Distributed models represent the SSN source as
a series of current sources or voltage sources. This type

of model can be used to predict the SSN amplitude and
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frequency more accurately, but it is more complex to

use.

Another type of SSN model is the hybrid model. Hybrid
models combine the features of lumped and distributed
models. Hybrid models are often used to predict the

SSN amplitude and frequency in complex circuits.

SSN models can be used to design SSN control
techniques. By simulating the circuit with an SSN
model, designers can determine the effectiveness of
different SSN control techniques. SSN models can also
be used to optimize the layout of a circuit to reduce

SSN.

SSN modeling is a powerful tool for designing SSN
control techniques. By using SSN models, designers can
predict the amplitude and frequency of SSN, as well as
its impact on circuit performance. This information can
be used to design SSN control techniques that are

effective and efficient.
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This extract presents the opening three

sections of the first chapter.

Discover the complete 10 chapters and
50 sections by purchasing the book,

now available in various formats.
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This extract presents the opening three

sections of the first chapter.

Discover the complete 10 chapters and
50 sections by purchasing the book,

now available in various formats.
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