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Due to even greater demand for real-world solutions to
the ever increasing problem of faster and faster
technologies, Rick has broadened this popular seminar,
with more information on layer stack-up, noise budgets,
transmission line theory, differential pairs, signal
termination and with many more hints and tips this is your
opportunity to learn, or simply update your knowledge, in
the company of an industry expert.

Rick explains the effects of crosstalk to an
attentive audience in Stone 2007
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Don't be caught with your clock frequency
down! The output edge rate (rise/fall time)
of the devices in a circuit, not the rate at
which the devices are clocked, is the cause
of the ‘high speed’ effect in a printed circuit
board. The electric and magnetic waves,
generated by the rapid rise and fall times of
the devices are the driving force behind the
need to control circuit impedance and high-
speed effects. A circuit with 1.0 nSec rise
time devices is equally prone to high-speed
effects, whether being clocked at 1 MHz, 50
MHz or 500MHz. Rise times today are
increasing at a dynamic rate due to die-
shrink by integrated circuit manufacturers
and by demand for high-speed parts from
key industries, such as, computer and
telecommunications. Economics  have
driven slower devices out of the
marketplace and we're finding ourselves in
a high-speed, impedance-controlled
environment. The net effect is that high-
speed and EMI issues are coming to a CAD
station near you!

Two-day Technology Seminar

15" & 16™ April 2008, Stone, Staffordshire

Price includes lunch and refreshments. All Attendees will receive a comprehensive workbook containing the information covered
during the Signal Integrity and EMI Control in High Speed Circuits Technology Seminar.

About the Instructor

Rick Hartley is a Senior PCB Hardware Engineer with L-3 Communications,
Avionic Systems. He has a concentrated background in PCB design and
computers, aircraft avionics and telecommunications. Rick has also directed high
speed digital and RF circuit board design for the past 15 years. With over 40
years of experience and an Associate EE Degree, Rick has been a technician,
circuit designer and developer with an emphasis on control of signal integrity and
EMI. He is a member of the IPC Designers Council Executive Board, and the IPC
Designers Council Education Committee. He is Chairman of the High Speed
Focus Module Committee, and is co-founder and past president of the Greater

Ohio Chapter of the Designers Council.
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Two day technical training, independent of software, maximising practical skills

concentrating on real world applications,

your FAST TRACK to expert knowledge in PCB design




Signal Integrity and EMI Control in High-Speed Digi  tal Circuits
- a practical approach

Who should attend?
PCB designers

Electronics engineers and managers responsible for high speed digital circuits

Course synopsis:

Day 1
- Recommended Reading

High-speed definition, Clock vs rise-time,

Circuit parasitics, Where currents really flow,

Signal & wave propagation, Transmission line

definition.

What is Transmission Line Impedance/Why

Control it?

r, Propagation Time, Prop Velocity and Rise
Distance.
Line Impedance Models and How to Resolve
Impedance,
Types and Impedance Values - What & Why.
Trace Routing and Termination Schemes,
Major Causes of Signal & Wave Attenuation,
Noise Budgets made Simple.
Analysis of Attenuation — Manual and CAD
Methods,
High Speed PC Board Base Materials,
Effects of Vias and Trace Corners on Signals.
Connectors in High Speed Circuits,
Differential Pairs - What, Why and How,
Control of Signal Cross Talk.

Day 2
- Why EMI and Cross Talk are on the Rise,

Types of Electro-Magnetic Interference,

Correct Power Distribution and

Decoupling/Bypassing.

Source Control of EMI (Fewer Holes to Fill),

Control of EMI Coupling Mechanisms,

Split Planes and Plane Islands.

Determining Layer Stack & Line Width,

PC Board Stack-ups to help Control SI and EMI,

Board Size and Board Position in the System,

Filters and Filtering Techniques.

System RF Shielding and Grounding,

Metal vs Plastic Enclosures and Slots in

Enclosures, Conducted EMI Filters — PCB and

System Concerns.

PC Board Fabrication Methods and Concerns.

PC Board Fabrication Drawing Needs, Interfacing

with the Fabricator.

Impedance Testing and Test Coupons.

Effect of Conformal Coating on Signals in PCB

Assemblies.

Cost Differential — Control vs Non-Control of

Impedance.

1. How to benefit from inter-plane capacitance.

2. Which transmission line termination strategy is appropriate?

3. The difference between forward and backward crosstalk.

4.  Which is the best layer stack-up for EMI performance?

Option 1
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Option 2
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