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EMI (Electromagnetic Interference) has been a significant concern in the field of
electronics. It refers to the disturbance caused by electromagnetic radiation
emitted from electronic devices, which can impact the proper functioning of
nearby devices or systems.

In this article, we will explore the importance of PCB (Printed Circuit Board)
design for real-world EMI control and the role it plays in minimizing interference.

http://dl.neutronbyte.com/pdf-file/Wa18oYTP/e/wjkK/OPMw/LbyzQ/PCB-Design-for-Real-World-EMI-Control-The-Springer-International-Series-in-Engineering-and-Computer-Science-Book-696.pdf


Following good design practices and utilizing proper EMI control techniques are
crucial for engineers and designers to ensure that electronic devices operate
reliably in their intended environment.
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The Significance of EMI Control in PCB Design

As electronic devices become increasingly complex and compact, the risk of EMI
interference also grows. PCB design plays a vital role in managing EMI and
preventing potential issues that can arise from electromagnetic disturbances.

EMI control is essential for a variety of reasons:

Compliance: Meeting regulatory standards is a requirement for electronic
products. Adequate EMI control ensures compliance with electromagnetic
compatibility (EMC) regulations, which vary across different industries and
countries.

Signal Integrity: EMI can induce noise in signal lines, leading to data
corruption or loss. Proper PCB design helps maintain signal integrity and
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improves the overall performance of the electronic device.

Reliability: Uncontrolled EMI can cause intermittent system failures or
permanent damage to components. It is critical to implement measures that
protect electronic devices from EMI to ensure their reliability and longevity.

Best Practices for PCB Design with EMI Control

Implementing effective EMI control in PCB design involves a combination of
careful planning, proper component selection, and adherence to design
guidelines. The following practices can help engineers mitigate EMI-related
issues:

1. Grounding and Shielding: Proper grounding techniques and shielding
mechanisms are essential to prevent EMI from affecting sensitive
components. Isolating high-frequency or noise-generating signals and
providing a well-designed grounding system can significantly minimize EMI.

2. Component Placement: Careful placement of components on the PCB can
help reduce the potential for EMI issues. Separating high-speed digital
circuits from analog circuits and using appropriate spacing techniques can
prevent interference and crosstalk.

3. Signal Routing: Minimizing the length and loop areas of signal traces helps
reduce EMI emissions. Using proper trace width, impedance-controlled
routing, and avoiding sharp bends in signal traces can effectively manage
EMI.

4. Filtering: Incorporating EMI filters in the PCB design helps suppress
unwanted electromagnetic noise. Use of capacitors, inductors, and ferrite
beads can help attenuate EMI before it spreads throughout the system.



5. Good PCB Layout: Following industry-standard design rules and guidelines
ensures a clean and optimized layout. Proper layer stack-up, controlled
impedance, and clear separation between power and signal traces contribute
to better EMI control.

Advanced Techniques for EMI Control

With the continuous advancement in technology, several advanced techniques
have emerged to enhance EMI control in PCB design:

EMC Simulation: Utilizing electromagnetic simulation software enables
engineers to identify potential EMI issues before the prototyping stage.
Simulation tools allow for analyzing EMI behavior and optimizing the design
to minimize interference.

Ground Plane Partitioning: Dividing the ground plane into different regions
helps isolate sensitive circuits and prevent noise coupling. By providing
dedicated ground planes for different functional blocks, EMI control can be
significantly improved.

Component-Level EMI Control: Carefully selecting components with lower
EMI emissions and considering their placement on the PCB can greatly
reduce electromagnetic interference. Shielding critical components and using
EMI absorbers or coatings can further enhance EMI control.

High-Speed Design Techniques: In high-speed designs, signal integrity
and EMI control are closely related. Techniques such as controlled
impedance, differential signaling, and signal termination play an essential
role in minimizing EMI issues arising from fast-switching signals.

As electronic devices become increasingly integrated into our daily lives, the
importance of EMI control in PCB design cannot be overstated. Proper



implementation of EMI control techniques ensures compliance, signal integrity,
and reliability of electronic devices.

By following best practices and incorporating advanced EMI control techniques,
engineers and designers can create optimized PCB designs that minimize the
potential for electromagnetic interference.

To excel in the field of electronics, it is crucial to stay updated with the latest
advancements and guidelines provided by industry experts, such as The Springer
International in Engineering.

Remember, a well-designed PCB not only reduces EMI-related issues but also
paves the way for efficient and robust electronic systems in the real world.
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Proper design of printed circuit boards can make the difference between a
product passing emissions requirements during the first cycle or not. Traditional
EMC design practices have been simply rule-based, that is, a list of rules-of-
thumb are presented to the board designers to implement. When a particular rule-
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of-thumb is difficult to implement, it is often ignored. After the product is built, it
will often fail emission requirements and various time consuming and costly add-
ons are then required. Proper EMC design does not require advanced degrees
from universities, nor does it require strenuous mathematics. It does require a
basic understanding of the underlying principles of the potential causes of EMC
emissions. With this basic understanding, circuit board designers can make
trade-off decisions during the design phase to ensure optimum EMC design.
Consideration of these potential sources will allow the design to pass the
emissions requirements the first time in the test laboratory. A number of other
books have been published on EMC. Most are general books on EMC and do not
focus on printed circuit board is intended to help EMC engineers and design
design. This book engineers understand the potential sources of emissions and
how to reduce, control, or eliminate these sources. This book is intended to be a
'hands-on' book, that is, designers should be able to apply the concepts in this
book directly to their designs in the real-world.
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