Applications

E-quad: driving e-mobility forward
In Germany, electric motorbikes are still a niche market, even though they bring
out the full benefits of electric motors. Their weaknesses, such as their lengthy
refueling time and short range, are of only minor significance in comparison.
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igatronik, an ECU development specialist in the automotive sector, is committed to a long-term in-house
project, which is intended to electrify this vehicle segment.
An interdisciplinary team of staff and students has developed an electro-mobile all-terrain vehicle (an “e-quad”),
which also serves as a platform and training medium. The
quad was a deliberate choice: as an all-terrain, sport, and
recreational vehicle, it was selected in order to bring out
the strengths of the electric drive, not least in terms of driving experience; and also to create further incentives for
electrification. Other future-orientated functions, such as
torque vectoring, driving slip control, and sound generation, should also enhance and drive forward development
and interest in electric mobility.
A conventional combustion-engine quad is used as
a basis for the development of the e-quad. The drive train
was replaced by electric drives with power electronics, a
power supply, a cable set, display, and control units; mainly
incorporating the company’s in-house developed components. Additional data can be displayed, using a Bluetoothtablet to receive both vehicle data and the driver’s vital
signs.

Four independent wheel drives
The e-quad is propelled by four brush-less DC motors –
one for each of its wheels, linked to the respective drive
shaft by a transmission. Hence, the e-quad is an indepen-
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dent wheel drive vehicle. It was designed for a speed of 50
km/h with continuous mechanical power of approximately 20 kW. Four Gigatronik motor controllers (Power Stage)
handle control of the drive motors, based on the principle of field-orientated control. For drive optimization, additional field weakening has been integrated, which enables
the engine to provide torque even at higher speeds. The
rotation angles of the individual brushless DC motors are
measured by Hall sensors, with these values being read
into the motor controllers.
The independence of all four wheel drives enables
longitudinal and lateral dynamics to be controlled much
more flexibly than with conventional vehicles. In this
way, torque vectoring, ESC (Electronic Stability Control),
and autonomous steering can be implemented
exclusively through corresponding actuation of the
individual motors.

48-V electrical system
Four lithium-ion batteries with integrated battery management provide the e-quad’s power supply. Their total capacity of 126 Ah ensures a range of about 40 km. The batteries
are connected in parallel across a management system and
thus form a 48-V low-voltage power network for the four electric motors. As a safe and reliable alternative to high-voltage
systems, this 48-V electrical system is increasingly attracting
attention in the vehicle sector.
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Figure 1: Communications architecture of the system components of the e-quad
Gate XL.
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As an instrument cluster and infotainment system
linked to the e-quad, the app currently offers the following
Communications architecture
functions:
The traction control devices and components of the
◆◆ Display of vehicle data, such as speed, battery power,
e-quad are connected via high-speed CAN networks and
and battery status,
LIN bus. Figure 1 shows the communications architecture of
◆◆ Drive control,
all system components, including a USB link conveying pro◆◆ Google Maps function,
gramming and other communication signals.
◆◆ Vital signs monitoring, eCall function.
A Vehicle Control Unit (VECU) serves as the cenThe app has been implemented for demonstration
tral, high-level master control unit. For this, the Gigabox
purposes for tablets and can be transferred to
Gate XL control unit was used, which is the most
smartphones.
powerful version of the company’s product line.
A separate CAN network for propulsion (CAN 2)
View to the future
networks the VECU with the four Power Stage motor
controllers.
The components used are subject to continuous developThe driver’s display is connected to CAN 1 and shows
ment. Thus, a power electronics unit with double the power
the current battery level, a diagnostic overview, as well as the
is currently under development; and this holds out the promdate, time, speed, total mileage, temporary mileage, and day/
ise of even greater driving pleasure in the future. Thanks to
night driving mode. Optionally, a telematics control unit can be
the flexible drive concept, the e-quad is also an ideal basis
integrated into CAN 1. In the inertia controller used here,
for developing automated driving functions: automatic parkwhich features GPS capability and a 6D sensor module, ining, adaptive cruise control and lane-keeping are all essenertial data is collected and preprocessed for the purpose of
tial features for a fully autonomous vehicle, and they are next
controlling lateral dynamics.
in line for implementation.
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Figure 2: Display on tablet or smartphone
(Photo: Gigatronik)
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Solutions for Open Networks
from one Source
Open CAN-based protocols are the basis of networking in commercial vehicles, avionics and industrial control technology.
Vector supports you in all development phases of these systems:
> Systematic network design with CANoe, ProCANopen
and CANeds
> Successful implementation with source code for J1939
and more
> Efficient configuration, test and extensive analysis
with ProCANopen, CANoe and CANalyzer
Multifaceted trainings and individual consulting complete our
extensive offerings.
Thanks to the close interlocking of the Vector tools and the
competent support, you will increase the efficiency of your
entire development process from design to testing.
Further information, application notes and demos:
www.vector.com/opennetworks
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