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(54) Electrical communication network for a two/three wheel vehicle

(57) Electric communication network for a motor ve-
hicle with a plurality of electric devices for control and a
plurality of peripheral electric devices. Said network
comprises a serial communication electric line and a
plurality of nodes, connected to said serial communica-

tion line, to said plurality of electric devices for control
and to said plurality of peripheral electric devices. Each
of said nodes is disposed in a predetermined region of
the motor vehicle and is connected to electric devices
for control and peripheral electric devices located in said
region.
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Description

[0001] The present invention relates to a communica-
tion network for a two/three wheeled vehicle.
[0002] In particular, the present invention relates to a
communication network for a two/three wheeled vehicle
in which various functions of the vehicle are controlled.
[0003] At the state of the art so-called CAN (Controller
Area Networks) are known, which are systems with a
serial communication line designed for interconnection
of "smart" devices, sensors and actuators, within the
scope of a single system or of several sub-systems.
[0004] Having real time performance, the CAN or "se-
rial bus" system is subject to the international Standard
ISO 11898 and covers the two lowest levels of the ISO/
OSI model of reference. This standard establishes,
among other things, that via said bus the nodes of the
network communicate with one another so that the mes-
sage sent by one node is transmitted to the entire line,
but received through filtering only by the nodes con-
cerned, that allocation of priority between simultaneous
attempts to access the bus are univocal, without dead
times and are non-destructive.
[0005] One of the most interesting performances of
the CAN protocol is the high level of reliability of data
transmission, due to an efficient error identification,
classification and isolation mechanism, and automatic
disconnection from the network of any defective node.
[0006] These specific characteristics of the CAN pro-
tocol make network collapse caused by the transmis-
sion of errors or faults in the nodes practically impossi-
ble.
[0007] This technology is used, for example, to re-
place traditional wiring in high class passenger cars; in
fact, all detection and control signals for the devices of
the vehicle travel on a single CAN line.
[0008] These devices are connected selectively to
one another according to the requirements for correct
vehicle operation.
[0009] The CAN line replaces traditional wiring, the
overall dimensions, reliability and complexity of which
are inadequate to manage regulation and control of all
the modern vehicle equipment.
[0010] Also known is the use of a CAN network with
two nodes in a motor vehicle to supply communication
between the electronic control unit for distribution and
the dashboard.
[0011] The United States patent US 6,052,632 de-
scribes a CAN system for a vehicle having a plurality of
microprocessor-based electronic devices, disposed on
said vehicle and interconnected to one another by a
CAN line. Communication between said electronic de-
vices takes place in accordance with programs proc-
essed by these microprocessors.
[0012] Currently, in two wheeled vehicles or motor ve-
hicles it is also extremely apparent that there is a need
for space for running the wires connecting the various
units, owing to the complex nature of the electric system

required to manage all the peripherals. In this sense,
several "bottlenecks" are found on vehicles; these are
extremely small spaces through which a considerable
number of wires must run. The diameters of these wires
are mostly small, although it is common to come across
the wiring of the power section with wires of a larger di-
ameter which make an already critical situation worse.
[0013] The Applicant has posed the problem of re-
viewing the whole electrical system of a motor vehicle
from the viewpoint of the least possible wiring, to make
it easier to accomplish and improve installation and re-
liability.
[0014] The Applicant found that using a serial line,
which requires the use of only two wires (the bus) and
on which the information and controls to be implement-
ed by each peripheral are routed via suitable digital
strings, the wiring is greatly reduced, especially in the
critical areas in which it currently takes up space and is
difficult to install.
[0015] The Applicant has produced a communication
network which allows connection of all peripherals and
devices of the motor vehicle using a CAN (Controller Ar-
ea Network) serial protocol.
[0016] The use of this communication system makes
it possible to produce a network with a plurality of nodes,
connected to which, as outputs, are the various periph-
eral utilities of the vehicle and, as inputs, the controls
located on the vehicle. The controls are intended in the
more ample meaning of the word, that is not only those
managed directly by the user, but also the automatic
controls, such as the thermal switch controlling electric
fan of the motor vehicle. One of the main features of the
CAN protocol is error management and confinement:
the use of this type of bus thus guarantees a certain de-
gree of safety in the management of the entire system.
[0017] The use of a digital serial communication pro-
tocol, requires the presence on the vehicle, inside said
nodes, of "smart" components (microprocessors or mi-
crocontrollers) capable of managing, via a suitable pro-
gram, communication between the network peripherals.
The presence of one or more microprocessors on the
vehicle is a considerable advantage: management via
software of controls which previously required dedicat-
ed hardware. This derives in a further reduction both in
hardware, with consequent saving in costs, and in the
complexity in producing the electrical system. Less
complex hardware means fewer electronic components
and consequently greater noise immunity, lower vehicle
weight (although of minimum extent), lower production
costs, greater flexibility in relation to adding new periph-
erals or subsequent modifications to the system.
[0018] One aspect of the present invention relates to
an electric communication network for a motor vehicle
having a plurality of electric devices for control and a
plurality of peripheral electric devices, said network
comprising an electric serial communication line, char-
acterized in that it comprises a plurality of nodes, con-
nected to said serial communication line, to said plurality
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of electric devices for control and to said plurality of pe-
ripheral electric devices, each of said nodes being dis-
posed in a predetermined region of the motor vehicle
and being connected to electric devices for control and
peripheral electric devices present in said region.
[0019] The characteristics and advantages of the net-
work according to the present invention shall become
clearer and more apparent from the following descrip-
tion of a non-limiting example of an embodiment with
reference to the attached figures, in which:

Figure 1 shows a block diagram of a CAN network
for a vehicle with a plurality of nodes;
Figure 2 schematically shows a generic node of the
network in figure 1;
Figure 3 shows an embodiment according to the
present invention of the network in Figure 1 with four
nodes;
Figure 4 shows an example of a flow algorithm il-
lustrating the principal steps implemented by a
processing program of the nodes according to the
present invention.

[0020] With reference to figure 1 an electric commu-
nication network comprises a serial communication line,
preferably a CAN (Controller Area Network) line 2 to
which a plurality of nodes N1, N2, Nn, are connected.
Each of said nodes is preferably supplied by a power
line 3 connected to the battery 31 of the vehicle.
[0021] Moreover, each node is connected to a plural-
ity of electric devices D1, D2, Dm of the vehicle.
[0022] Said nodes may be physically disposed in pre-
determined regions of the vehicle, according to spatial
allocation of the electric input and output devices
present in said region to which they are connected. For
example, a node may be physically disposed in proxim-
ity to the region of the vehicle dashboard, provided with
the control pilot lights, acoustic and/or luminous warning
devices with which the node communicates. Another
node may advantageously be disposed in a rear region
of the vehicle, in which various electric devices are
present, such as rear lights and control sensors of var-
ious parameters of the engine, brakes, etc..
[0023] Figure 2 shows the structure of a node prefer-
ably comprising a control unit 41, connected to at least
an input interface 42 comprising a plurality of input ports
to the node, and connected to at least an output inter-
face 43 comprising a plurality of output ports from the
node.
[0024] Said control unit comprises at least a micro-
controller, associated with which are at least a storage
device (external to it or integrated inside the processor),
an interface device 44 with said CAN line, an RS232
interface device 46 and a electric supply device of the
node 45 preferably connected to the battery of the motor
vehicle.
[0025] Said input ports preferably comprise electronic
circuits which code the value of a resistance (resistive

sensor) in a digital signal converting the unknown resist-
ance value into a period of time which is then measured
by a period meter implemented totally via software.
[0026] Said output ports preferably comprise digital
output ports and analog output ports, which may advan-
tageously also be used to connect electric devices
which require electric power controls.
[0027] Moreover, said control unit preferably compris-
es a local oscillator for synchronization, at least a digital/
analog and/or analog/digital converter, at least a voltage
regulator, filters and devices with various combinatory
logic.
[0028] Figure 3 shows an embodiment of the present
invention provided with four nodes, respectively a front
node NA, disposed in a front region of the motor vehicle,
an dashboard node NC, disposed in proximity to the
dashboard of the motor vehicle, a saddle node NS, dis-
posed in proximity to the saddle, and a rear node NP,
disposed in a rear region of the vehicle. These nodes
are connected as described above to a CAN communi-
cation line. Each of said nodes controls the electric de-
vices of the vehicle disposed in proximity to the node.
For example, the front node NA controls a wheel turning
sensor, a radiator temperature sensor, the front lights
assembly, etc.. The dashboard node NC preferably con-
trols the controls normally present on the dashboard of
a motor vehicle, for example, a brake switch (front and
rear), a button to switch off the engine, a button to switch
on the lights (side and headlamps), an engine ignition
button, etc..
[0029] The saddle node NS preferably controls the
electric devices disposed in proximity to the engine,
such as a fuel pump, a sensor associated with a carbu-
rettor throttle valve, a fuel tank level sensor, etc..
[0030] The rear node NP preferably controls electric
devices disposed in proximity to the rear part of the mo-
tor vehicle, for example all the controls for the rear lights
of the motor vehicle.
[0031] Said electric devices of the motor vehicle may
be divided into two categories: electric devices for con-
trol and peripheral electric devices. The former refer to
controls for the peripheral devices or those with sensors,
for example a control is a button to switch on the lights
and a peripheral is the corresponding light to be
switched on, a control is a fuel level sensor. The electric
devices for control are connected to the corresponding
node via one of the input ports 42 of said node, while
the peripheral electric devices are connected to the cor-
responding node via one of the output ports 43.
[0032] The storage device comprises at least a por-
tion of memory in which a predetermined "firmware" pro-
gram is installed, which manages the functions of said
node. This portion of memory is for example a non-vol-
atile memory.
[0033] Preferably, each node is managed by a prede-
termined program, according to the location of the node
and therefore of the characteristics of the electric devic-
es to which it is connected.
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[0034] According to the present invention, each oper-
ating program of each node substantially has the same
structure; in particular, the program has a circular flow
algorithm, that is it implements subsequent steps cycli-
cally according to a synchronized time sequence.
[0035] Figure 4 shows an example of an algorithm of
flow which describes the main steps implemented in se-
quence by said operation program of each node. In de-
tail, in a first operations block 50, the initialization oper-
ations of the node are implemented which comprise a
configuration of the elements of the node, for example
ports and CAN interface.
[0036] In a second operations block 51, the reading
operations from said input ports 42 and the reading op-
erations from the interface of the CAN line 44 are imple-
mented.
[0037] A third operations block 52 determines the sta-
tus of the node on the basis of the readings. In particular,
the node may preferably adopt three statuses: "on",
"stand-by" or "programming". In the first status the node
is in the fully operating condition, in the second status
the node is standing by to be taken to one of the two
conditions "on" or "programming". In said stand-by sta-
tus the node is characterized in that its electric power
consumption is extremely low. Programming status is
the status in which the software of the node is updated.
Switch from one status to another of the node is imple-
mented on the basis of the inputs which are read in said
second operations block, which may come from one of
said electric devices for control or from a message on
the CAN line, coming for example from another network
node.
[0038] A fourth processing block 53 determines the
functions to be implemented on the basis of the devices
present as inputs and as outputs. This block is prefera-
bly different in each node, as a consequence of the elec-
tric devices to which each node is connected.
[0039] A fifth processing block 54 sends signals to the
output ports as processed in said fourth block.
[0040] A sixth processing block 55 coupled to a test
56 determines implementation of a new cycle of opera-
tions starting form said first block, as a consequence of
a synchronous signal (full scale of a timer) or an asyn-
chronous signal requesting operation of the "interrupt"
node.
[0041] The operations cycles are normally imple-
mented in synchronous mode via said "timer", the max-
imum of which is settable, for example every 10 msec.;
in this way controls are managed for updating, for ex-
ample, the status of the lights, fan, horn, etc., that is
those signals which do not require an immediate re-
sponse from the system. In the case of control functions
which refer, for example, to a status switching for the
brake lights, the operation is advantageously imple-
mented in compliance with strict safety time require-
ments in asynchronous mode via interrupts coming from
the CAN line and produced by one of the network nodes.
In fact, to activate the brake lights a latency in imple-

menting the control in the order of tens of milliseconds
is not negligible in relation to human reaction times.
[0042] Moreover, according to the present invention,
further nodes may be added to the network, for example
a node which manages interphone communications
with one or more helmets for the users of the motor ve-
hicle.
[0043] Moreover, a further programming node may be
added "off line", such as via a suitable pin for connection
to the CAN line. This programming node is also identi-
fiable in a personal computer, which via suitable pro-
grams, may perform system diagnostics and, more gen-
erally, may perform diagnostics of the general condi-
tions of the motor vehicle. Moreover, via this personal
computer the resident programs in said control unit of
each node may be modified to adapt the system to new
vehicle requirements and to a wide range of operating
conditions.

Claims

1. Electric communication network for a motor vehicle
with a plurality of electric devices for control and a
plurality of peripheral electric devices, said network
comprising a serial communication electric line,
characterized in that it comprises a plurality of
nodes, connected to said serial communication line,
to said plurality of electric devices for control and to
said plurality of peripheral electric devices, each of
said nodes being disposed in a predetermined re-
gion of the motor vehicle and being connected to
electric devices for control and peripheral electric
devices located in said region.

2. Communication network as claimed in claim 1, com-
prising a front node (NA) disposed in a front region
of the motor vehicle, an dashboard node (NC) dis-
posed in proximity to the dashboard of the motor
vehicle, a saddle node (NS) disposed in proximity
to the saddle of the motor vehicle and a rear node
(NP) disposed in a rear region of the motor vehicle.

3. Communication network as claimed in claim 1, com-
prising a programming node external to the vehicle
identifiable in a personal computer connectable to
said serial communication line.

4. Communication network as claimed in claim 1, com-
prising a communication node designed to manage
communication via interphone with at least a helmet
for the users of the motor vehicle.

5. Communication network as claimed in claim 1, com-
prising a communication node designed to manage
an electronic control unit to control injection and/or
ignition.
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6. Communication network as claimed in claim 1, com-
prising a communication node designed to manage
a digital and/or analog dashboard.

7. Communication network as claimed in claim 1, com-
prising a communication node designed to manage
a continuously variable speed gear.

8. Communication network as claimed in claim 1,
wherein each node comprises a control unit (41),
connected to at least an input interface (42) com-
prising a plurality of input ports to the node, and con-
nected to at least an output interface (43) compris-
ing a plurality of output ports from the node.

9. Communication network as claimed in claim 1,
wherein said input interface comprises electronic
circuits which code the value of a resistance (resis-
tive sensor) in a digital signal converting the un-
known resistance value into a period which is then
measured by a period meter implemented totally via
software.

10. Communication network as claimed in claim 1,
wherein said control unit comprises a microcontrol-
ler and at least a storage device (also inside the mi-
crocontroller).

11. Communication network as claimed in claim 10,
wherein said storage unit includes at least a
processing program designed to manage commu-
nication between said nodes and communication
between said nodes and said electric devices.

12. Communication network as claimed in claim 11,
wherein said program comprises a plurality of in-
structions implemented cyclically.

13. Communication network as claimed in claim 12,
wherein said cycles are implemented synchronous-
ly upon reaching the full scale of a timer.

14. Communication network as claimed in claim 12,
wherein said instructions are implemented asyn-
chronously.

15. Communication network as claimed in claim 8,
wherein said output ports preferably comprise dig-
ital output ports and analog output ports which may
preferably include outputs designed to control pow-
er loads.

16. Communication network as claimed in claim 8,
wherein said control unit comprises a digital/analog
and/or analog/digital converter.

17. Communication network as claimed in claim 1,
wherein said serial communication line is a CAN

line.
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