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Overview, and complete list of contents

This book is for electronic circuit designers, as well as for PCB
designers themselves, and has full-colour figures throughout.

All application areas are covered, from household appliances,
commercial, industrial and medical equipment, through automotive
to aerospace and military.
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email:  keith.armstrong@cherryclough.com
web: www.cherryclough.com

Basic and Advanced

The techniques it describes help you to...

Improve signal integrity (Sl), signal/noise ratio (S/N), especially in mixed technologies
Comply with EMC Directive, FCC, etc. with the lowest cost of manufacture

Reduce the number of iterations of hardware and software to reduce time-to-market whilst also
reducing financial risks

Improve the reception range of co-located wireless voice or data communications
(GSM, PCS, GPRS, EDGE, CDMA2000, UMTS, Bluetooth, Wi-Fi, UWB, etc.)

Improve GPS or Galileo reception when using co-located antennas
Save cost, size and weight by reducing (or eliminating) shielding/filtering of the overall enclosure
Improve reliability, reduce warranty costs without adding significantly to cost of manufacture

Use very high-speed devices, high-power digital signal processing (DSP), latest IC technologies
(90 or 65nm), and/or latest packaging technologies (chip scale, flip-chip, micro-BGA, etc.)

Its eight chapters cover...
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Saving time and cost overall

Segregation and interface suppression

PCB-chassis bonding

Reference planes for OV and power

Decoupling, including buried capacitance technology

Transmission lines (and any traces carrying high-speed signals or noise)
Routing and layer stacking, including microvia technology

A number of miscellaneous issues (heatsinks, in-circuit testing, etc.)

This book describes the techniques, and when they are appropriate, in practical engineering language. It
does not describe why they work in great detail, and only uses a few simple maths formulas where they are
practically useful. However, these techniques are very well proven in practice and the reasons why they work
are well understood.

The many web-based references lead to detailed explanations and mathematical foundations. It is difficult for
textbooks to keep up to date with PCB technology and EMC techniques, which is why most of the references
are conference papers and articles written during the last few years.

Although the subject is EMC, many of the techniques are essential for achieving good S| or S/N and such
issues are often discussed — especially in the few areas where EMC and SI requirements could conflict.
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Complete list of contents

Introduction

Saving Time and Cost Overall

Reasons for using these EMC techniques

1.1.1 Development — reducing costs and getting to market on time
Reducing unit manufacturing costs

Enabling wireless datacommunications

Enabling the use of the latest ICs and IC packages

Easier compliance for high-power DSP

Improving the immunity of analogue circuits

What do we mean by “high speed”
Electronic trends, and their implications for PCBs
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1.3.1 Shrinking silicon

1.3.2 Shrinking packaging

1.3.3 Shrinking supply voltages

1.3.4 PCBs are becoming as important as hardware and software
1.35 EMC testing trends

1.3.6 Frequency, velocity and wavelength

Designing to reduce project risk

1.4.1 Guidelines, maths formulae, and field solvers

14.2 Virtual design

14.3 Experimental verification

Responsibility for EMC
EMC-competent QA, change control, cost-reduction
Compromises

Segregation and Interface Suppression

The Basics of Segregation and Interface Suppression
211 Segregating the ‘Inside World’ from the ‘Outside World’

21.2 Segregation inside the Inside World
213 Implementing segregation on a PCB
214 Interface suppression

215 Implementing interface suppression on a PCB
216 The synergy of shielding and filtering
PCB-level shielding

2.2.1 Reasons for shielding on the PCB
222 Overview of shielding at PCB level
223 Types of PCB shielding-can

224 Attaching shielding-cans to PCBs
225 PCB shielding-can materials

226 Apertures and gaps in shielding-cans
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229 Cavity resonances

Interconnections and shielding

2.3.1 Combining PCB shielding with filtering
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Environmental issues
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2.6.1 Reasons for filtering on the PCB

2.6.2 Overview of PCB filtering

2.6.3 High-performance filtering requires a good quality RF reference
264 Design of single-stage low-power and signal PCB filters

2.6.5 Power filtering on PCBs

2.6.6 Filtering for shielded connectors

Placement of off-board interconnections

PCB-to-Chassis Bonding
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4.2.9 Cavity resonances in plane pairs 62
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4211 Locating via holes for aggressive signals or power 64
4212 When traces change layers 65
4213 Component-side planes for DC/DC converters and clocks 65
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‘Cavity resonances’ in 0V/Power plane pairs
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Introduction

Propagation velocity, V and characteristic impedance, Z0
The effects of impedance discontinuities

The effects of keeping Z0 constant

Time Domain Reflectometry (TDR)

When to use matched transmission lines

Increasing importance of matched transmission lines for modern products
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General routing guidelines
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Interconnections between PCBs inside a product
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Crossing plane breaks or gaps within one PCB
Avoid sharp corners in traces

Linking return current planes with vias or decaps
Effects of via stubs

Effects of routing around via fields
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Location of terminations at the ends of transmission-lines
Electromagnetic Band Gap (EBG)

Some final PCB design issues

Beware board manufacturers changing layouts or stack-ups
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8.15.1 Marking EMC design features or critical parts on the design drawings
8.15.2 A quality-controlled procedure for EMC design
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