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falling into place. Near the end  
of the third quarter of 2008,  
Continental AG opened a factory  
in Germany to manufacture lithi-
um-ion batteries for hybrid vehi-
cles.  The battery will initially be 
used in Mercedes-Benz S 400  
BlueHYBRID that will be in pro-
duction in 2009. As shown in  
Figure 7, the battery is compact 
enough to mount under the hood of 
the vehicle.

Continental’s battery has a 
volume of 13 liters, weighs 25 kilo-
grams and allows electric motors 
in cars to supplement the output of 
combustion engines by up to 19 
kilowatts of power. The battery 
system consists of the lithium-ion 
cells and the cell monitoring 
system, the battery management 
function, high-strength housing, 
cooling gel, a cooling plate, a 
coolant feed and the high-voltage 
connectors. Integrated electronic 
circuitry monitors the battery’s 
overall health, temperature and 
energy capability as the system 
ages. If excessive temperatures 
occur, a safety interlock switches 
the battery off. A Cell Supervision 
Circuit (CSC) monitors the status 
and controls the interaction of the 
single cells. The CSC adjusts the 
charge condition to ensure all cells 
are loaded equally.  
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This could be a step toward a basis for standardization of at least one 
aspect of the high-voltage system. TÜV granted the certificate based 
upon a workflow for typical automotive applications that addresses 
“Application-Specific Verification and Validation of Models and Gener-
ated Code.”

Lithium-Ion Batteries Charge Toward  
Production Vehicles

Software optimized batteries are one thing but producing automo-
tive-grade lithium-ion batteries is another. Improved batteries have  
been the weak link in hybrid and electric vehicles since the first EV  
hit the road in the early 20th century, but the final critical piece of  

Figure 6. Many new components are involved in the design and development of 
hybrid electric vehicles. The MathWorks Simscape language allows engineers to 
develop blocks for new components that can be plugged into existing diagrams in 
model-based design tools such as MATLAB and Simulink. For example, the battery 
model in SimPowersystems can be easily optimized using the company’s Simscape 
language.

Figure 7. Continental’s lithium-ion battery is a distinctive feature of the 2009 Mercedes
S400 BlueHYBRID. The smaller size allows mounting the unit under the hood instead 
of under the seat or other remote locations.
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