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boost [EM4EM]

CA310 I

Future electrically operated vehicles will encounter huge design challenges with 

electric and electronic components. Electromagnetic compatibility and electromagnetic 

reliability of communication units, for example, will require a significant reduction in 

electromagnetic emission generated by the electric powertrain components. This 

project aims to tackle these issues in a unique way, developing solutions from the 

perspective of noise immunity of nanoelectronic components and electronic modules 

required for future developments in automotive and semiconductor industries. 
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Issues involving future vehicles with electric drives 

(EVs) – typically voltage increases and the close 

vicinity of high field strength from high-power 

cables and electric motors, as well as, sensitive 

high-density electronics – will need a holistic 

approach to ensure electromagnetic compatibility 

(EMC). What’s more, the commonly used shielding 

effect of the vehicle’s metal case will disappear 

due to lightweight designs (like the use of carbon 

fibre cabinets), thus aggravating the situation 

even further. It must therefore be concluded that 

future EMC behaviour of communication units (like 

the conventionally used broadcast services DVB-T, 

FM, AM) in EVs will need a significant reduction of 

electromagnetic emission generated by the elec-

tric powertrain components.

The primary objective of EM4EM is to investigate 

new design and measurement methods under the 

EMC conditions of EVs and their integration into the 

different development flows for full electric vehi-

cles to meet upcoming new technical challenges. 

Increased reliability and reduced 
emissions

The approach taken is to achieve high system-reli-

ability regarding noise immunity of nanoelectronic 

components (like IC sensors and power devices) 

and electronic modules required for future devel-

opments in automotive and semiconductor indus-

tries. Importantly, special attention will be given to 

electrical propulsion systems. Synergy with other 

closely related industries also operating in harsh 

electromagnetic environments will be gained.

Project development – taking into account issues 

such as time-to-market and cost-efficiency like 

lightweight and efficient design and packaging – 

will include new methodologies to reduce electro-

magnetic noise emission generated by power elec-

tronic components, and systems to increase noise 

immunity of smart sensors. Nanoelectronic sys-

tems (including the sensor technologies) and 

power semiconductors for EVs are targets of this 

research project, with the focus on technology 

development for EMC improvements. This calls for 

significant design flexibility.
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The performance of the developed concepts will 

be validated using several demonstrators along 

the EM4EM value-chain containing semiconduc-

tor, component, system and vehicle levels. This 

approach is unique and will be managed in 

close co-operation with all project partners.

Project activities and deliverables will include:

 • EMR analysis, modelling and measurement 

methods for EV components;

 • Methodology collection: estimation/assess-

ment of contribution of individual circuits 

components (also devices) to the electro-

magnetic interference (EMI) behaviour of the 

overall circuit and the target system (EV);

 • Establishing a continuous EMR RoadMap 

containing the common understanding of all 

developers of electro-mobility active in the 

field of EMC, extending from the OEM (origi-

nal equipment manufacturer) to the whole 

EV value-added chain;

 • Defining and developing new internationally 

recognised standards and new ‘cascadable’ 

measurement/testing methods, considering 

components and the full system and provid-

ing engine control unit (ECU) modelling 

parameters.

End-product optimisation

The EM4EM project consortium, comprising 

participants from industry and academia, will 

design and develop models, test and measure-

ment methods, simulation tools, simulation 

methods, and design rules, which will then be 

passed on to EMC engineers. The consortium 

will also influence the optimisation of products 

themselves by influencing key development 

and the production processes deployed for 

potential EVs. In addition, co-operation at a 

European level will accelerate acceptance and 

implementation.

Higher competiveness, lower costs

EM4EM covers important areas of nanoelec-

tronics development and EMR research, as well 

as, new methods to improve electrical vehicles 

and industrial electronic systems. This project 

not only resolves key technical problems 

affecting EVs; it will also have some potentially 

beneficial (commercial) spin-offs. For example, 

its target to reduce the overall EMR develop-

ment efforts will increase the competitiveness 

of the European car and semiconductor indus-

try on the world market. So will reliable operat-

ing-equipment integration, optimisation and 

safety and robustness, main project objectives. 

Now, EVs require a huge variety of new elec-

tronic functions in propulsion, diagnostics, 

driver-support, navigation and vehicle-to-grid 

communications. Taking advantage of these 

innovative market opportunities requires the 

special expertise and experience found in sem-

iconductor manufacturers participating in 

EM4EM. And the trove of project deliverables – 

including tried-and-tested models, measure-

ment methods and procedures (like ‘cascada-

ble’ standardised measurement procedures), 

and simulation tools and methods – can be 

used by other European businesses to reduce 

the time-to-market and costs of EMR-optimised 

components and systems for EVs. The demon-

strators along the value chain, for example, will 

help third parties integrate these results quick-

ly into new products, helping European indus-

try deal with EV components and systems, and 

related products. 

Deliverables will also secure and expand 

European companies in the automotive indus-

try, as well as, preserve or even increase 

employment in Europe and ensure a stable 

R&D. The market for EV-related products and 

services – including those deploying EM4EM 

competence and deliverables – will grow. By 

2020, there will be a market for more than 13m 

electric vehicles requiring multiples of electron-

ic components compared to today’s combus-

tion engine cars, and providing a huge potential 

for system and semiconductor manufacturer or 

supplier. Power semiconductors and modules, 

in particular, will experience a tremendous eco-

nomic boost in the upcoming years. The semi-

conductor market for hybrid-electric and bat-

tery-electric vehicles with annual growth rates 

of 25% is expected to increase to $5.5 billion in 

2020, reaching about 15% of the overall auto-

motive semiconductor market.

And the added-value from electronics in cars 

will continue to grow steadily and their car-val-

ue share rise to 32% by 2015, thanks to the 

electrification of the power train and cost- and 

energy-efficient car technologies. In addition, 

time-to-market will get shorter as productivity 

from these new technologies kicks in much 

faster. At an annual growth of around 10%, the 

total automotive-electronics market will stay 

very attractive in the future.


