


T he DRIVEMODE project, an EU funded joint venture, aims 
at developing the next generation of electric drivetrain for 
the automotive industry. Participants include European in-
dustrial companies, research institutes and non-profit or-
ganizations.

As of today, most drivetrains for battery electric vehicles features the 
electrical motor operating with maximum speed of 15,000 rpm that cor-
responds to gear ration around 10:1. In DRIVEMODE the goal was to push 
the input speed to 20,000 rpm with a gear ratio of 14.1:1. The DRIVEMODE 
traction drivetrain combines inverter, electrical motor and gearbox that 
are tightly integrated to fit each other parameters and are unified by a 
single cooling circuit and frame. The trend to reduce the material usage 
was addressed by increasing the speed of the electrical motor diminishing 
proportionally the size. To reduce the costs, the modular structure was 
applied that allows installing several drives into the vehicle according to 
the vehicle power demand. Therefore, the mass manufacturing of modular 
integrated drivetrains can get the advantage of economy of scale. The 
developed modular drivetrain concept is suitable for both low and high 
performance vehicles. However, a mid sized C- segment car was selected 
for concept demonstration in DRIVEMODE.
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T he DRIVEMODE integrated drivetrain module (IDM), out-
put of the technical Component level of the project, con-
sists of a high-speed motor, a SiC converter, and a high-
speed gearbox. The components of IDM were designed in 
a loop, as they have interdependent parameters. After the 

completion of the design process, three units of each component were 
manufactured. These unites were tested first individually and then assem-
bled and tested as three prototype IDMs. Two of these prototype IDMs 
were integrated within the piloting test car to demonstrate the operation 
and scalability of the concept.

DRIVEMODE motor is a 75kW PSM 
Machine (Permanent magnet Mo-
tor) which is the equal of 100HP. 
The e-motor has a size of 290mm 
length and 300mm in diameter. This 
combines to a very high power den-
sity. We would like to see the motor 
as a solution for passenger vehicles 
of today, with drivetrain alternative 
to a combustion engine. 

DRIVEMODE gearbox: the transmis-
sion of the IDM has a total gear ratio 
of 14.1 and is design to the maximum 
input speed of the electric machine 
of 20000 rpm. As modularity was a 
design target, the gearbox is design 
so that the electric machine can be 
mounted on the left or the right side 
of the gearbox with minor adjust-
ments to the design. 
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IDM

DRIVEMODE converter is a high-
power density SIC inverter designed 
for motor attachment. It supports 
DC-link voltages up to 1000V and a 
maximum continuous output current 
of 140 Arms enabling a maximum 
output power of 110kW. The small 
overall volume of 2.6l represents 
the realized high-power density of 
the converter.



Our car
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To fulfill DRIVEMODE Project specification for 800V system powering
Inverters and motors a special battery pack was made and integrated
into the vehicle. Some key numbers:

Battery pack:
●  Voltage level – 800V

●  Max current is – 200A
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Drivetrain:
●  Max. Motor Torque – 220 Nm (combined)
●  Max. Power – 140 kW
●  Motor Speed – 20 000 rpm
●  Gearbox ratio – 14:1.1

Vehicle:
●  Vehicle weight – 1734 kg
●  Top speed – 176 km/h
●  Acceleration 0 - 100 km – 9.8sec
●  Wheel Torque – 3100 Nm
●  WLTC efficiency – 64%
●  WLTC energy/km – 156 Wh/km
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Scalability

S pecial modules (216 cells in series divided into 
18 modules), modified by NEVS, were used to 
achieve 800V system.
Higher voltage level allowed to reduce wire 
harness diameter and, by that, to save weight 

and copper. This change improved overall vehicle efficiency by 
decreasing current Joule losses. Lower loses and weight will 
also translate into higher achievable range from the same bat-
tery energy capacity.
Decreasing the total pack current allowed avoiding active cool-
ing system, which simplified the battery design and control. This 
approach, if applied to a serial production vehicle, will reduce 
complexity, therefore, cost of the vehicle and its design. Vehicle 
testing revealed that this approach was correct and that it can 
be further developed.
Packaging effort of integrating IDM’s into the vehicle is a 
time-consuming work. Having unified IDM with well-defined in-
terfaces should result in decrease of that work for next/differ-
ent vehicle platform.
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Market Potential
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D uring the past years, the EV market has seen a remark-
able growth, backed by policy support and stimulus 
measures. In 2020, EV sales increased by 40% com-
pared to the previous year, and accounted for 4% of 
the total global car sales. As this market moves to-

wards commoditization, companies are looking to develop new powertrain 
technologies that can help reducing material and manufacturing costs, 
while contributing to the resolution of important market barriers, such as 
vehicle price, range and charging time. 
DRIVEMODE integrated drivetrain module (IDM) addresses this market op-
portunity by introducing a scalable solution for different sizes of electric 
cars. The IDM brings together the various components of the EV into a sin-
gle frame, providing an integrated system with improved energy efficiency, 
higher performance, and reliability. 
Considering the positive market scenario for EVs, consortium partners can 
use DRIVEMODE outcomes for the development of new products and ser-
vices, and generation of new business opportunities. In addition, external 
organizations will be able to leverage DRIVEMODE outcomes in their own 
R&D activities. The project will set the ground for further research initia-
tives addressing the modular integrated drivetrain concept, and ultimately 
contribute to EV market uptake.

Learn more about our project 
and its latest development on 

drivemode-h2020.eu
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