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ABSTRACT 

Modern electronic systems increasingly face severe electromagnetic compatibility (EMC) challenges driven by 
rapidly growing data rates, fast switching transitions, and higher integration densities. High switching activities of 
CMOS output drivers represent one of the dominant sources of electromagnetic emissions (EME), making their 
design a critical factor for ensuring reliable operation in high-speed and safety-relevant applications. 
The first part of this technical presentation focuses on the aspects advanced output drivers with respect to the 
generated electromagnetic emissions. An interactive session introduces the theoretical background of emissions 
generated by switching activity of the CMOS output driver. The underlying sources are explained, and the influence 
of key design parameters on emission behavior is discussed. A hands-on example demonstrates how 
electromagnetic emissions can be reduced through the application of various mitigation techniques, such as Edge-
Shaping, distributed and weighted slew-rate control and Skewing. 
In the second part additionally influencing factors, such as radiation, temperature, radio frequency interference (RFI) 
further referred as “combined effects” are discussed. Ongoing research activities on combined effects on EME are 
presented. The influence of radiation effects on EME behaviour will be discussed, as well as the electromagnetic 
susceptibility of functional safety features under simultaneous stress conditions. In addition, measurement 
techniques for characterizing electromagnetic emissions will be presented. It will be demonstrated how 
electromagnetic interference combined with environmental stress factors can lead to malfunctions in functional 
safety mechanisms. 
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A group of PhD students, supervised by Prof. Deutschmann including Michael Kleinschuster, Marco Pfeifer and Ko 
Odreitz are sharing their research activities on identifying the sources of electromagnetic emissions (EME) and 
present EME mitigation techniques.  
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