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Description
As automotive systems become increasingly complex and reliant on 

electronic components, the issue of Electromagnetic Interference 
(EMI) poses significant challenges. EMI can disrupt the proper 
functioning of various electronic systems in vehicles, leading to 
performance issues, malfunctions, and safety concerns. This study 
focuses on the diagnosis and solutions for electromagnetic interference 
in automotive systems. By understanding the sources of EMI, its 
effects on automotive electronics, and implementing effective 
mitigation techniques, automotive manufacturers and engineers can 
ensure reliable operation, minimize interference-related problems, and 
enhance overall vehicle performance and safety.

Sources of electromagnetic interference in automotive 
systems

Automotive systems are exposed to a wide range of EMI sources, 
both internal and external. Internal sources include ignition systems, 
electric motors, power converters, and communication networks 
within the vehicle. These sources generate electromagnetic fields that 
can interfere with sensitive electronic components. External sources 
comprise nearby high-voltage power lines, radio and television 
transmitters, and other vehicles. Additionally, the increasing 
prevalence of wireless devices, such as smartphones and GPS systems, 
can contribute to EMI in automotive systems. Understanding these 
sources is essential for effective EMI diagnosis and mitigation.

Effects of electromagnetic interference on automotive 
electronics

EMI can have detrimental effects on automotive electronics. It can 
cause disruptions in communication systems, leading to malfunctions 
in vehicle-to-vehicle communication, infotainment systems, and 
telematics. EMI can also affect  safety-related  systems,  such  as  Anti- 

lock Braking System (ABS), Electronic Stability Control (ESC), and 
airbag deployment, compromising overall vehicle safety. Furthermore, 
engine management systems, fuel injection systems, and sensor 
networks are vulnerable to EMI, which can result in poor engine 
performance, increased emissions, and decreased fuel efficiency. 
Understanding the potential effects of EMI helps prioritize the 
diagnosis and mitigation efforts.

Diagnosis and testing techniques for emi

Effective diagnosis of EMI requires specialized testing techniques. 
Conducted and radiated emissions testing can identify the sources of 
EMI within the vehicle. This involves measuring the electromagnetic 
emissions from various components and systems and comparing them 
against regulatory standards. Additionally, susceptibility testing helps 
assess the vulnerability of automotive electronics to external EMI 
sources. These tests involve subjecting the components to controlled 
electromagnetic fields and analyzing their response. By employing 
these diagnostic techniques, engineers can pinpoint the sources and 
susceptibilities of EMI, aiding in the development of effective 
solutions.

Mitigation solutions for electromagnetic interference

It is essential to integrate these mitigation techniques at the design 
stage and continuously assess their effectiveness through testing and 
validation. Various mitigation techniques can help address EMI in 
automotive systems. These include:

Shielding: Enclosing sensitive components or wiring harnesses 
with conductive materials to block electromagnetic fields.

Filtering: Incorporating filters to attenuate unwanted frequencies 
and reduce conducted and radiated emissions.

Grounding: Establishing proper grounding techniques to minimize 
the impact of EMI on electronic systems.

Layout and routing: Designing Printed Circuit Board (PCB) 
layouts and cable routing to minimize electromagnetic coupling and 
reduce the length of signal paths.

Surge protection: Implementing the surge protection devices to 
safeguard against voltage transients caused by EMI.

Ferrite beads and chokes: Placing ferrite beads or chokes in 
wiring harnesses to suppress high-frequency noise.

Conclusion
Electromagnetic interference poses significant challenges in 

automotive systems, impacting their performance, safety, and 
reliability. By understanding the sources, effects, and diagnosis 
techniques for EMI, engineers can develop effective solutions to 
mitigate its impact.
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