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New Bus Interfaces for Electric/Hybrid Vehicle Development

The many different bus systems used in the development of electric/hybrid vehicles (EV/HEV) are pushing conventional
hardware interfaces to their performance limits. A crucial factor in determining testing depth, analysis quality and simula-
tion options is the degree of real-time performance in data exchange. Communication between vehicle networks and the
test and simulation tools is of primary importance here. To satisfy these heightened requirements, Vector has added a mod-
ular high-performance interface with integrated real-time computer to its interfaces product line. This interface’s real-
time performance leads to short deterministic cycle and response times and enables flexible use in the EV/HEV develop-

ment field and in numerous new application areas.

An ideal hardware interface for EV/HEV development is charac-
terized by excellent real-time capability, easy handling with such
features as plug & play via USB, extendability and maximum versa-
tility in potential uses. These somewhat contradictory require-
ments could not be satisfied by previous concepts.

Interface with High-Performance CPU Core

Therefore, in developing its latest generation of interfaces, Vector
took the approach of implementing active hardware architecture
with an integrated CPU. The resulting solution covers fundamental
uses such as bus analysis, remaining bus simulations, high-perfor-
mance measurement and calibration over CCP and XCP, execution of
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gateway routing relationships, quick flashing and execution of
complex diagnostic services.

The VN8900 system’s many different interfaces and its high-
performance computing core let users execute remaining bus simu-
lations and gateway applications in real time. New application areas
are also emerging in ECU development; of particular interest here
those that satisfy the stringent requirements of electric/hybrid
vehicle development. It should be emphasized that rapid prototyp-
ing requirements (prototype ECUs and bypassing) are supported,
which are located earlier in the development process (left side of
the V diagram). This will be addressed in more detail later. A signifi-
cantly longer time span is covered in the ECU development process
than when conventional interface hardware is used (Figure 1).
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Figure 1: Comparison: range of uses of conventional
interface hardware versus the extended range of uses
for VN8900 systems.

Real-time execution of remaining bus simulations and
gateway applications

Great challenges are posed by requirements for real-time capability
with very fast reaction times, a simple plug & play connection via
USB, and preserving comprehensive use of widely used Vector tools
such as CANalyzer/CANoe and CANape. These challenges are
addressed by distributing work between the host PC and the intelli-
gent interface hardware. Only relevant tasks are executed directly
on the real-time capable hardware interface, while other standard
tasks such as data preparation, storage and visualization are run
on the host PC as usual.
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Standalone operation opens up new application areas

If no user interactions are necessary, remaining bus simulations
and gateway applications can be autonomously executed on the
interface hardware. Remaining bus simulation capability is
absolutely essential in developing and testing of individual
ECUs, even if some of the electric or hybrid vehicle’s ECUs are
unavailable. CANoe is used with the relevant OEM extension to
create the remaining bus simulations or gateway routing with
just a few mouse clicks, and they are then loaded to the inter-
face hardware. To integrate standalone applications in other
systems, the Ethernet/UDP based interface known as FDX (Fast
Data Exchange) is available. It permits quick write and read
accesses to bus signals and system variables. Prepared
CANoe/CANalyzer standalone configurations are loaded to the
interface module from any desired PC via a manager. This process
can also be automated for optimal integration in a suitable
environment.

EV/HEV Rapid Prototyping: Universal Bypassing Solution

The bypassing solution from Vector lets users execute parts of the

ECU software outside of the ECU with deterministic response times,

i.e. on the VN8900. This especially makes sense in EV/HEV develop-

ment if:

> Functions need to be modified quickly without running through
the entire ECU code generation and flash process

> Functions need to be switched easily for comparative
measurements

> New functions cannot be executed with the existing ECU hard-
ware, e.g. if it lacks sufficient memory or CPU performance.
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Figure 2: Data flow diagram of the
bypass solution
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In the ECU, itis also necessary to have the function to be bypassed
“cut loose,” i.e. itis no longer executed. Input and output parame-
ters of the bypass function are typically located in the ECU’s RAM,
and they need to be transferred as quickly as possible to the bypass
computer. The standardized protocols CCP, XCPonCAN, XCPon-
FlexRay and XCPonEthernet are all candidates for the bypass trans-
fer (Figure 2). The VX1000 measurement and calibration system
from Vector enables very quick access to an ECU’s RAM. This process
involves connecting a POD (PlugOnDevice) to the ECU via Data
Trace or debug interfaces such as Nexus, JTAG or DAP; in the
VX1000 base module, the information is converted to the XCPonE-
thernet protocol and is transferred to the VN8900. Performance
measurements indicate a measurement data rate up to 100 times
higher than is possible with CAN. To measure the up to 50 kHz drive
signals of the electric motors, the VX1000 system is frequently used
in electric/hybrid vehicle projects, which can then be easily
extended to a complete bypass solution with the VN8900 hardware.
An optional plug-in I/0 board in the VN8900 gives the bypass run-
time environment access to digital and analog signals.

EV/HEV rapid prototyping: VN8900 as prototype hardware
interface in battery control ECUs

This application case is of special interest when no ECU target hard-
ware is available. Today, this is frequently the case for EV/HEV bat-
tery control ECUs, because it is impossible to re-use existing ECUs
from previous models, and in most cases the ECUs must be com-
pletely redeveloped for electric/hybrid vehicles.

In the CANoe standalone runtime environment, the ECU soft-
ware for this application case is executed on the VN8900 under
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real-time conditions in the form of Simulink or “C” executables.
The communication with other bus nodes is via CAN, LIN or FlexRay
bus interfaces. Other devices, e.g. sensors, might be connected via
the digital and analog I/0 interface.

Unlike existing solutions for ECU prototypes, no cross-compiler
is used in the VN8900 approach. This means that all familiar and
proven CANoe functions - such as network management, the inter-
action layer and transport protocols (e.g. for diagnostics) — can be
used directly in ECU simulation.

In executable generation from Simulink models via a special
CANoe target, an XCP driver can be compiled into the executable.
As a result, the VN8900 prototype runtime environment over XCPo-
nEthernet can be measured and calibrated quite easily with a cali-
bration tool like CANape (Figure 3).

Many VN8900 customers are developing more and more new
application cases themselves. For example, the standalone operat-
ing mode permits use for data logging without a host PC by utiliz-
ing the integrated 2 GB flash memory (approx. 1 GB available) or
external USB connections for mass storage

Summary and Outlook

In developing ECUs for electric/hybrid vehicles, users benefit from
the flexibility of the VN8900 interface solution, which has up to seven
CAN, LIN and FlexRay channels as well as optional I/0 hardware
extensions. The integrated real-time core enables short and deter-
ministic response times. Because it can be used as rapid prototyping
hardware or for standalone applications, the VN8900 can be used for
a wide range of tasks over a many project phases. Finally, the numer-
ous application cases with one and the same hardware and associated
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Figure 3: Measuring and calibrating
VN8900 prototype ECUs
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production volumes contribute to making the VN8900 a cost-efficient
solution, especially in the development of EV/HEV vehicle networks.

vector’

| [2] Modell-Explorer ]
1 -
im ’V — —
D ]
Search result |[ <> ] vecor
Type Name Imgeedles T gue
7Y ImprellerTorque
= ImprellerT orque
= engine + impelle v}m
« ImprellerTorque ‘ £ L
= Impeller EngnsRFI_Cutpu
Tasmission i\‘V wm't . . .
|OutputT orque: 0.000000] Figure 4: Using the
(<) EY vaesEsl o) L CANape Simulink Model
Name/tpe EI vameped L Explorer, the model can
S o] skdemo_aut L be visualized, and
B B BrakeT T~ T ansissionFPH: 0.000000] internal model
& P3| Engie e | ansissionfPH: 0. internal model parame-
| o imv] | e Thioneioooo000) i ) [v|]: ters can be displayed
< > < q
. | X B2 A ') | and calibrated.

Links:
Homepage Vector: www.vector.com
Product Information CANape: www.vector.com/vn8900
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