Quickly Converting Test Benches Worldwide in Record Time
Record-Breaking
The numerous tests that are required before an ECU is released for production represent a considerable share of the
development costs for the ECU. In addition, the effort required for conceptualizing test benches and programming test
sequences has grown immensely in recent years. Of equal interest are the impressive cost and time savings that automotive supplier ZF TRW is realizing in its new generation of test benches. For example, the company was able to reduce its
test bench setup times from many months to just a few weeks by using component-based test benches.
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Each ECU must pass numerous electrical, functional and
mechanical, environmental in addition to EMC tests before
product release. Simulations must recreate environmental
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and sometimes the functionality of gateways must be sim-
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Some time ago, the test bench engineers began their

tests and comprehensive diagnostics of ECU functionality

search for a more advanced and flexible test bench solution
that could handle the growing complexity of ECU tests and
available timeframes that would meet their future needs.
The solution was to be implemented globally and uniformly
at all ZF TRW business sites. Since then, the automotive
supplier has started up a total of 32 of the new test benches
in Germany, the USA, Czech Republic and China. Each test
bench consists of a 19” cabinet with six rack-mounted units,
so each stand can test six ECUs in parallel (Figure 1). Each
cabinet has a scanner, a touchscreen and a keyboard for
user inputs, display of results and readout of status messages (Figure 2). The individual rack-mounted units are
supplied with energy from a central power supply that can
supply electrical currents of up to 500 A for high-current
for consumers and a nominal voltage of up to 30 V. These
high power levels are required for tests of the ESC controllers, in which 580-Watt drive units are responsible for
building up brake hydraulic pressure, and high ramp-up currents occur. Despite its high energy capabilities, it is neces-

Figure 1: Six rack-mounted units or subsystems, each of which
represents a unit for testing one ECU. One test bench can test a
total of six ECUs simultaneously.

Figure 2: User-friendly concept with touchscreen, scanner and
keyboard simplifies operation of the test benches
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parallel accesses to multiple bus channels, it offers high I/O
performance with extra-ordinarily short reaction and response times and very minimal latencies. Along with variably configurable bus interfaces, the system also offers
extension options for analog and digital inputs/outputs.
This intelligent interface is easy to configure from a PC over
USB or Ethernet.
Since the VN8900 systems was optimized for the use with
Vector CANoe and CANalyzer simulation and analysis
tools, the new test benches can easily and seamlessly be
integrated into the tool chain at ZF TRW. This means that
existing CANoe remaining bus simulations, which are available in the development departments, can be reused practically in tests with minimal modifications. These remaining
bus simulations are already verified internally, so that no
additional effort is needed for quality assurance when they
Figure 3: The modular VN8900 network interface with integrated
real-time computer plays a central role in the ECU’s network
communication.

are reused. This approach essentially eliminates all internal
concerns from the outset, and it leads to noticeable workload relief for employees and especially for the project leader. The approach reduced changeover times drastically: be-
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Focus on Intelligent Network Interface
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Figure 4:
Block circuit diagram of a stand-alone subsystem;
six of these units are installed per test bench.
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ZF TRW realizes from this are greater stability and durabil-
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In this case, a special real-time capable Ethernet/UDP protocol supplied by Vector, which is known as FDX (Fast Data

Translation of a German publication in Elektronik automotive,

Exchange), is used. By working closely together with Vector,

issue 9-8/2015.

ZF TRW was able to modify the FDX protocol to meet its
own needs. In this framework, it implemented data ex-
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VN8900 system. FDX offers wide-ranging access to automatically running tests along with enabling starting and
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reading out and clearing error codes, reading and saving
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XCP variables, influencing remaining bus simulations and
much more.
Budget-Friendly Solution
For ZF TRW, extensive support of the necessary protocols
was a key argument in favor of the Vector solution. Vector
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has specific solutions that support any of the commonly
used protocols and OEM-specific automotive networks
and diagnostic systems on the market. When customers
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that offset any hardware savings when protocols need to
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be redeveloped for individual buses or for the XCP support
for various OEMs that is often lacking.
Vector also advantageously resolved a licensing issue for
customers, because users like ZF TRW essentially do not
incur any additional costs for updates by using what is
known as the CANoe stand-alone extended license. Any
number of test bench applications can be created using
just one CANoe license on a development PC. Updates of
the VN8900 systems to newer CANoe stand-alone extended versions are always included. Even towards the end of
the life cycle of the new test benches, the customer can
continue to use the VN8900 devices meaningfully at the
workplace instead of having them become unused dead
capital.
Development Continues
With its new test benches, which were first used to test
ESC controllers, the automotive supplier ZF TRW has a
component-based test system that consists of six to seven
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