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Description

[0001] The present invention is related to an apparatus
for multiplex communication. More specifically, the
present invention is directed to an improvement in such
an apparatus for multiplex communication capable of
properly and flexibly accepting arrangement changes of
terminating resistance circuits, depending upon differ-
ences in grades of vehicles, while increasing an arrang-
ing free degree as to the terminating resistance circuits
of a bus type network.
[0002] In current vehicles, electrical equipments
whose operations are controlled by using electric signals
are increased. Furthermore, since these electrical equip-
ments own high performance, communications of large
amounts of control signals are necessarily required.
[0003] Then, since information amounts are increased
due to electric signals communicated between such elec-
trical equipments and controller mounted on vehicles,
the related cable installing systems for individually install-
ing cables used to transfer signals every electrical equip-
ment own difficulties. That is, since a total number of
signal transfer cables is largely increased, the installation
works becomes difficult, and at the same time, recovery
operations required when failures (e.g., disconnections
of cables) happen to occur become difficult.
[0004] To solve these difficulties, very recently, such
a research has been made so as to reduce quantities of
signal transfer cables which are installed in vehicles in
such a manner that while communication functions ca-
pable of transmitting/receiving information based upon a
predetermined communication protocol are provided
with a plurality of electric equipments mounted on vehi-
cles, control signals used for these plural electrical equip-
ments are multiplexed with each other and then the mul-
tiplexed control signal is transmitted via a commonly-
used bus line.
[0005] As such an apparatus for multiplex communi-
cation, for instance, one apparatus for multiplex commu-
nication includes a plurality of hub type joint connectors
connecting various sorts of terminal communication
equipments, bus lines for constructing a bus type network
by connecting these terminal communication equip-
ments and these hub type joint connectors with each oth-
er, and terminating resistance circuits of the bus type
network.
[0006] Fig. 12 and Fig. 13 illustratively show a related
joint connector used in the case that bus lines for multi-
plex communications are connected to a plurality of elec-
trical equipments in a network. This related joint connec-
tor is employed so as to control the plural electrical equip-
ments by way of the CAN (Control Area Network) com-
munication, while this CAN communication is popular-
ized as the multiplex communication protocol of networks
provided inside vehicles, and this CAN communication
protocol is very recently used as the standard vehicle
communication protocol.
[0007] As illustrated in Fig. 12, this hub type joint con-

nector 1 includes a connector housing 3, connection ter-
minals 5, a printed wiring (circuit) board 7, and a termi-
nating resistance circuit 9. In the connector housing 3, a
plurality of connector engaging portions 3a are opened
on an upper plane of this connector housing 3. The con-
nection terminals 5 are individually arranged with respect
to each of these connector engaging portions 3a. The
printed wiring board 7 is stored/provided inside the con-
nector housing 3. In the terminating resistance circuit 9,
structural components are mounted on this printed wiring
board 7.
[0008] Among a plurality of connector engaging por-
tions 3a equipped in the connector housing 3, partial con-
nector engaging portions are used as bus connection
ports for connecting multiplex communication-purpose
bus lines, whereas the remaining connector engaging
portions are used as terminal connection ports for con-
necting terminal communication equipments.
[0009] Electric connections between the connection
terminals 5 in each of the connector engaging portions
3a and either bus lines or terminal communication equip-
ments may be carried out via a male connector 11 which
is engaged with each of the connector engaging portions
3a, as shown in Fig. 13.
[0010] It should be noted that, the terminal communi-
cation equipments connected to the connector engaging
portions 3a correspond to various sorts of electrical
equipments on vehicle which are equipped with interfac-
es operable in the CAN communications.
[0011] The connector housing 3 includes a housing
body 15 and a lower cover 16. The housing body 15 has
the connector engaging portions 3a on the upper face
thereof, and a lower portion of this housing body 15 is
opened. The lower cover 15 covers this lower open por-
tion of the housing body. The printed wiring board 7 is
stored/held between these housing body 15 and lower
cover 16.
[0012] Through holes 7b are formed in an insulating
board 7a of the printed wiring board 7, through which
leads of the connection terminals 5 and leads of elec-
tronic components constituting the terminating resist-
ance circuit 9 may be penetrated. Also, a joint circuit is
printed by using a copper foil on a rear face of the insu-
lating board 7a. This joint circuit electrically connects the
leads to each other, which penetrate these through holes
7b.
[0013] This joint circuit formed on the printed wiring
board 7 is such a circuit for electrically connecting the
connection terminals 5 of the respective connector en-
gaging portions 3a in order that the terminal connection
port is branched to be connected to the bus lines.
[0014] Since the respective connection terminals 5,
the leads of which penetrate the through holes 7b, are
connected to the respective through holes 7b by a sol-
dering manner, both fixing of these connection terminals
5 to the printed wiring board 7 and electric connections
between these connection terminals 5 and the joint circuit
can be established.
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[0015] The terminating resistance circuit 9 provided on
the printed wiring board 7 corresponds to such a circuit
which is connected to the joint circuit in order to avoid an
occurrence of a problem. This problem is caused by re-
flections of signals at terminals of the bus lines in the
case that this joint connector 1 is used at the terminals
of the bus lines.
[0016] As shown in Fig. 14, this terminating resistance
circuit 9 includes a first resistor 21, a second resistor 22
series-connected to the first resistor 21, and a capacitor
23. One lead of this capacitor 23 is connected between
the first resistor 21 and the second resistor 22, and the
other lead thereof is grounded. The capacitor 23 has the
substantially same impedance as that of the bus lines. It
should also be noted that the capacitor 23 has a function
capable of reducing noise.
[0017] It should also be understood that another ap-
paratus for multiplex communication on vehicle type has
been developed in which the terminating resistance cir-
cuit 9 is not provided with the joint connector 1, but is
provided on a printed wiring board of a control unit (ECU)
for transferring control signals supplied to respective ter-
minal communication equipments in a multiplex commu-
nication format to bus lines.
[0018] On the other hand, it is preferable to realize such
an idea that the plural sets of joint connectors 1 used in
the apparatus for multiplex communication on vehicle
type may be commonly employed even at different
mounting positions of these joint connectors used in var-
ious vehicles in order to achieve manufacturing-cost re-
ductions due to mass production.
[0019] However, when total quantities of electrical
equipments to be mounted are changed and distribution
paths of bus lines are changed due to differences in
grades of vehicles, there are some cases that positions
required to set terminating resistance circuits in these
bus lines are accordingly changed.
[0020] As a consequence, in order to properly accept
changes in mounting positions of terminating resistance
circuits, in the related apparatus for multiplex communi-
cation on vehicle in which the terminating resistance cir-
cuit 9 is mounted on the joint connector 1, or the printed
wiring board of the control unit(ECU), although the ter-
minating resistance circuit 9 is mounted, the joint con-
nector 1 is used as only a hub type joint connector, re-
sulting in a waste of the terminating resistance circuit 9.
[0021] Also, while two different sorts of printed wiring
boards is previously prepared, namely, a printed wiring
board equipped with the terminating resistance circuit 9
and another printed wiring board without mounting of the
terminating resistance circuit 9 is prepared in advance,
these printed wiring boards may be selectively and prop-
erly employed in the joint connector 1, or in the control
unit, depending upon a variation of mounting positions
of this terminating resistance circuit 9.
[0022] However, in such a case that the terminating
resistance circuit 9 is replaced by new one (for mainte-
nance purpose) due to malfunction and/or characteristic

deterioration thereof, and in the case that since a new
electrical equipment is additionally provided, the existing
electrical equipment is removed, the mounting position
of the terminating resistance circuit 9 on the bus lines is
changed, there is such a problem that cumbersome
works are necessarily required. That is, the joint connec-
tor 1 itself which has been set to the vehicle must be
completely replaced by another joint connector, and/or
must be disassembled so as to replace only the existing
printed wiring board by another printed wiring board.
[0023] It is therefore an object of the present invention
to provide an apparatus for multiplex communication ac-
cording to claim 1 capable of properly and flexibly ac-
cepting a change in arranging positions of terminating
resistance circuits due to differences in grades of vehi-
cles, while increasing an arranging free degree as to the
terminating resistance circuits of a bus type network.
[0024] According to US-A-5722862, disclosing the
preamble of claim 1, there is provided an apparatus for
multiplex communication comprising:

a bus type network having a bus line, and a plurality
of joint connectors connected to the bus line;
a plurality of terminal communication equipments,
each connected to one of the joint connectors;
a plug-shaped terminating resistance device, de-
tachably provided at an end of the bus line to reduce
reflection noise and being detachably fitted in the
joint connector which is connected at a last stage of
the bus line;
and wherein each of the joint connectors is adapted
to be able to receive the plug-shaped terminating
resistance device.

[0025] The present invention is characterised in that
the plug-shaped terminating resistance device includes:

first and second resistors, connected in series, and
a capacitor, having one end connected between the
first resistor and the second resistor, and the other
end grounded, the first resistor, the second resistor,
and the capacitor being electrically connected by a
bus bar or a printed circuit board on which they are
mounted; and
an insulating resin housing, covering peripheral por-
tions of the first resistor, the second resistor and the
capacitor.

[0026] In the above configurations, the terminating re-
sistance device is not fixedly installed in a specific joint
connector.
[0027] As a consequence, even in such a case that a
total setting number of the terminal communication
equipments connected to the bus line is changed and
distribution paths of the bus line are changed due to a
difference in grades of vehicles and optional equipments
required by users, the apparatus for multiplex communi-
cation can readily and quickly accept the change in the
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arranging positions of the terminating resistance device
by executing such a simple operation that an engage-
ment of the plug-shaped terminating resistance device
is fitted in the joint connectors provided at the end of the
bus line. As a result, such a cumbersome work that the
previously set joint connectors are replaced and/or dis-
assembled is no longer required.
[0028] In the configuration, since the insulating resin
housing can cover the peripheral portions of the resistors
and the capacitor, which constitute the terminating re-
sistance device by way of mold-forming, the insulating
resin housing can be easily assembled and also the com-
pact terminating resistance device can be provided in
low cost.
[0029] Since the electric components such as the re-
sistors and the capacitor, which constitute the terminating
resistance device, can be mounted on the printed circuit
board, the circuit can be extended and kept compact.
[0030] Here it is preferable that the apparatus further
comprises:

a line connector, which is connected to an end of the
bus line extended from the joint connector which is
connected at the last stage of the bus line. The line
connector connects one of the terminal communica-
tion equipments. The plug-shaped terminating re-
sistance device is detachably fitted in the line con-
nector.

[0031] In the configuration, similar to the joint connec-
tor, the plug-shaped terminating resistance device can
be fitted in the line connector
[0032] As a consequence, such a compact line con-
nector having a simpler construction than that of a joint
connector may be mounted instead of this joint connector
in the case that a bus type network is constituted in such
a sort of vehicle that, for example, a total number of ter-
minal communication equipments is limited which are ad-
ditionally connected to a communication apparatus, or
since a network scale is small and thus additional con-
nections of terminal communication equipments are not
scheduled, additional mounting of the joint connector
having the large number of connector engaging portions
causes an excessive equipment. As a result, such a net-
work function may be secured which is equivalent to the
network function achieved by mounting the joint connec-
tor in low cost and in a compact manner.
[0033] The above objects and advantages of the
present invention will become more apparent by describ-
ing in detail preferred exemplary embodiments thereof
with reference to the accompanying drawings, wherein:

Fig. 1 is a plan view for schematically showing a ve-
hicle which mounts thereon an apparatus for multi-
plex communication according to an embodiment of
the present invention;
Fig. 2 is a perspective view for indicating a joint con-
nector and a terminating resistor circuit, which are

used in the apparatus for multiplex communication
shown in Fig. 1;
Fig. 3 is a perspective view for indicating a structure
of the terminating resistance circuit shown in Fig. 2;
Fig. 4 is an exploded perspective view for indicating
another structural example of a terminating resist-
ance circuit related to the apparatus for multiplex
communication of the present invention;
Fig. 5 is a perspective view for representing such a
condition that the terminating resistance circuit unit
shown in Fig. 4 is engaged/mounted with a tuning
fork terminal provided on the side of the joint con-
nector;
Fig. 6 is an exploded perspective view for indicating
an application example of the terminating resistance
circuit unit indicated in Fig. 4;
Fig. 7 is a plan view for schematically representing
of a vehicle indicative of a concrete example of an
apparatus for multiplex communication in which a
total number of joint connectors is increased/de-
creased in correspondence with a change in a total
quantity of terminal communication equipments;
Fig. 8 is a perspective view for representing a line
connector used in an apparatus for multiplex com-
munication according to another embodiment of the
present invention:
Fig. 9 is a perspective view for showing a terminating
resistance circuit unit and the line connector indicat-
ed in Fig. 8:
Fig. 10 is a plan view for schematically representing
of a vehicle indicative of a concrete example of an
apparatus for multiplex communication in which the
line connector shown in Fig. 8 is additionally provided
in correspondence with a change in a total quantity
of terminal communication equipments;
Fig. 11 is a plan view for schematically indicating a
vehicle indicative of a concrete network structural
example in which the line connector shown in Fig. 8
is effectively utilized when a scale of the network
mounted on the vehicle is small;
Fig. 12 is an exploded perspective view for showing
the related multiplex communication-purpose joint
connector;
Fig. 13 is an assembled perspective view for repre-
senting the multiplex communication-purpose joint
connector of Fig. 12; and
Fig. 14 is a circuit for representing the terminating
resistance circuit built in the multiplex communica-
tion-purpose joint connector.

[0034] Next, an apparatus for multiplex communica-
tion on vehicle according to a first embodiment of the
present invention will now be described in detail with ref-
erence to the accompanying drawings.
[0035] Fig. 1 is a plan view for schematically showing
a vehicle 55 which mounts thereon a apparatus for mul-
tiplex communication 31 according to first embodiment
of the present invention.
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[0036] As indicated n Fig. 1, the apparatus for multiplex
communication 31 of this embodiment may control a plu-
rality of electrical instruments by way of the CAN (Control
Area Network) communication. This apparatus for mul-
tiplex communication 31 includes a plurality of hub type
joint connectors 33, 34, 35, a bus line 37, and a termi-
nating resistance circuit unit 39 (see Fig. 2). The plural
hub type joint connectors 33, 34, 35 are connected to
various sorts of terminal communication equipments 41
a to 43b, respectively. The bus line 37 constitutes a bus
type network by mutually connecting these terminal com-
munication equipments 41 a to 43b to the joint connectors
33, 34, 35 with each other. The terminating resistance
circuit unit 39 corresponds to a terminating resistance
circuit of the bus type network.
[0037] The respective joint connectors 33, 34, and 35
are the same structures respectively. For instance, as
shown in Fig. 2, as to the joint connector 33, a plurality
of connector engaging portions 51 are provided on an
upper face of a connector housing 53 made of insulating
resin. These plural connector engaging portions 51 are
engaged with a male connector 11 in a detachable man-
ner.
[0038] Among a plurality of connector engaging por-
tions 51 equipped in the connector housing 53, partial
connector engaging portions are used as bus connection
ports for connecting the multiplex communication-pur-
pose bus lines 37, whereas the remaining connector en-
gaging portions are used as terminal connection ports
for connecting the terminal communication equipments
41 a to 43b.
[0039] It should be understood that the joint connector
33 of this embodiment is constructed of a plurality of
chaining bus bars 38, but is not equipped with a printed
wiring (printed circuit) board. These plural chaining bus
bars 38 are formed with a joint circuit stored/held in the
connector housing 53 in an internal body by way of press-
forming of a conductive metal plate.
[0040] Also, concretely speaking, the terminal commu-
nication equipments connected to the respective connec-
tor engaging portions 51 of the respective joint connec-
tors 33, 34, 35 correspond to various sorts of electrical
equipments on vehicle provided with interfaces for CAN
communication purposes, or a control unit for controlling
these electrical instruments. In this embodiment, the ter-
minal communication equipments 41 a, 41 b, 42d, and
42e correspond to, for instance, drive units for powered
windows, which are assembled in the respective door
units 55a to 55d of the vehicle 55.
[0041] The terminating resistance circuit unit 39 is con-
nected to the bus line 37 so as to be driven in a balanced
current mode.
[0042] As shown in Fig. 3, the terminating circuit unit
39 of this embodiment is formed as a detachable plug
mode unit. The terminating circuit unit 39 includes a first
resister 61, a bus bar equipped with the first resistor 61,
a second resistor 62 series-connected to the first resistor
61, and a capacitor 63. One lead of this capacitor 63 is

connected between the first resistor 61 and the second
resistor 62, and the other lead thereof is grounded. The
terminating circuit unit 39 further includes an insulating
resin housing 67 for covering peripheral portions of the
first resistor 61, the second resistor 62, and the capacitor
63 in combination with the bus bar by way of a mold
forming manner. The bus bar is equipped with tab termi-
nals 65a to 65d made of metal plates, which constitute
connection terminals used when these circuit elements
are properly connected to the connector engaging por-
tions 57 of the joint connectors 33, 34, and 35.
[0043] As indicated in Fig. 2, a tuning fork terminal 71
is provided in the connector engaging portion 57 of each
of the joint connectors 33, 34, and 35, while this tuning
fork terminal 71 is used to detachably connect each of
the tab terminals 65a to 65d of the terminating resistance
circuit unit 39 to chaining bus bar 38. In other words,
since the terminating resistance circuit unit 39 is realized
as the detachable plug mode which is fitted in the con-
nector engaging portion 57 of each of these joint connec-
tors 33, 34, and 35, this terminating resistance circuit unit
39 is not fixedly installed in a specific joint connector
among the joint connectors 33, 34, and 35.
[0044] As a consequence, when a total setting number
of the terminal communication equipments 41a to 43b
connected to the bus line 37 is changed and distribution
paths of the bus line 37 are changed due to a difference
in grades of vehicles and optional equipments required
by users, the apparatus for multiplex communication 31
of this embodiment can readily and quickly accept the
change in the arranging positions of the terminating re-
sistance circuit unit 39 by executing such a simple oper-
ation that the engagement of the terminating resistance
circuit unit 39 constructed of the detachable plug mode
is rearranged to be connected to any one of the joint
connectors 33, 34, 35 provided at the termination of the
bus line 37. As a result, such a cumbersome work that
the previously set joint connectors are replaced and/or
disassembled is no longer required.
[0045] It should be noted that the terminating resist-
ance circuit unit 39 of this embodiment includes the bus
bar for electrically connecting the first resistor 61, the
second resistor 62, and the capacitor 63 to each other,
and the insulating resin housing 67 for covering the pe-
ripheral portions of these resistors 61/62 and capacitor
63. As a consequence, the insulating resin housing 67
can cover the peripheral portions of the first resistor 61,
the second resistor 62, and the capacitor 63 by way of
the mold forming manner, the insulating resin housing
67 can be easily assembled, and thus the compact ter-
minating resistance circuit unit 39 can be provided in low
cost.
[0046] Fig. 4 and Fig. 5 illustratively show another
structural example of a terminating resistance circuit re-
lated to the apparatus for multiplex communication ac-
cording to a second embodiment of the present invention.
[0047] A terminating resistance circuit unit 80 as the
terminating resistance circuit shown in the drawings is
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constructed as a detachable plug mode unit which in-
cludes a printed wiring board 81, and an insulating hous-
ing 83. The printed wiring board 81 mounts thereon a
first resistor 61, a second resistor 62, and a capacitor 63.
The insulating housing 83 covers peripheral (surround-
ing) portions of the first resistor 61, the second resistor
62, and the capacitor 63.
[0048] As shown in Fig. 4, as to the printed wiring board
81, a copper foil which is printed on a single plane of an
insulating board 82 electrically connects the first resistor
61, the second resistor 62, and the capacitor 63 to each
other. Also, conductor portions 81 a to 81 c of this copper
foil, which are formed at one edge portion thereof may
constitute a connection terminal which is detachably con-
nected to the tuning fork terminal 71 arranged within the
connector engaging portion 57.
[0049] The insulating housing 83 stores the printed wir-
ing board 81 into a previously-molded case made of in-
sulating resin thereof.
[0050] In other words, similar to the terminating resist-
ance circuit unit 39 of the first embodiment, as shown in
Fig. 5, since this terminating resistance circuit unit 80 of
the second embodiment is also constituted as the de-
tachable plug mode unit which can be fitted in the con-
nector engaging portion 57 of each of the joint connectors
33, 34, 35, this terminating resistance circuit unit 80 is
not fixedly set to a specific joint connector among these
joint connectors 33, 34, 35.
[0051] As a consequence, when a total setting number
of the terminal communication equipments 41 a to 43b
connected to the bus line 37 is changed and distribution
paths of the bus line 37 are changed due to a difference
in grades of vehicles and optional equipments required
by users, the apparatus for multiplex communication 31
of this embodiment can readily and quickly accept the
change in the arranging positions of the terminating re-
sistance circuit unit 80 by executing such a simple oper-
ation that the engagement of the terminating resistance
circuit unit 80 constructed of the detachable plug mode
is rearranged to be connected to any one of the joint
connectors 33, 34, 35 provided at the termination of the
bus line 37. As a result, such a cumbersome work that
the previously set joint connectors are replaced and/or
disassembled is no longer required.
[0052] It should also be noted that the terminating re-
sistance circuit unit 80 of this embodiment includes the
printed wiring board 81, and the insulating housing 83.
The printed wiring board 81 mounts thereon the first re-
sistor 61, the second resistor 62, and the capacitor 63.
The insulating housing 83 covers the peripheral portions
of the first resistor 61, the second resistor 62, and the
capacitor 63. Thus, as shown in Fig. 6, for example, in-
stead of the printed wiring board 81, a function of a ter-
minating resistance circuit may be additionally provided
by a slight alternation. Namely, the insulating housing 83
is merely combined with another printed wiring board 83
with which a protection resistor 66 may be equipped. This
alternation may realize a superior circuit extendibility and

a better compactness characteristic.
[0053] It should also be understood that the second
embodiment describes such a case that the joint connec-
tor 33 is used at the terminal of the bus line 37. In the
case that the terminating resistance circuit unit 39 (80)
is not required, this terminating resistance circuit unit 39
(80) may not be alternatively installed. As a result, these
joint connectors 33, 34, 35 may commonly use such com-
ponents as the connector housing 53 and the chaining
bus bar 38, so that the cost reduction caused by the mass
production may be achieved.
[0054] Fig. 7 illustratively shows a concrete example
capable of properly accepting a specification change by
adding, or deleting the joint connectors in such a case
that a total number of terminal communication equip-
ments mounted on the vehicle 55 is increased, or de-
creased due to a difference in grades of vehicles, and in
connection therewith, a mounting position of a terminat-
ing resistance circuit.
[0055] An apparatus for multiplex communication 101
shown Fig. 7A is arranged in such a manner that five sets
of terminal communication equipments 41 a, 41 b, 41 c,
42a, 42b, which are mounted on the vehicle 55, are con-
nected to each other by employing two sets of joint con-
nectors 33 and 34 to constitute a network.
[0056] The three sets of terminal communication
equipments 41a, 41b, and 41c are connected to the joint
connector 33, whereas the two sets of terminal commu-
nication equipments 42a and 42b are connected to the
joint connector 34. Then, these joint connectors 33 and
34 are connected to each other via the bus line 37.
[0057] Also, in order that the respective joint connec-
tors 33 and 34 may constitute terminations of the bus line
37, the terminating resistance circuit unit 39 constructed
of the detachable plug mode is mounted on the connector
engaging portion 57 of each of the joint connectors 33
and 34.
[0058] An apparatus for multiplex communication 103
shown in Fig. 7B is arranged in such a manner that an-
other terminal communication equipment 43a mounted
on the rear side of the vehicle body is additionally con-
nected via another joint connector 35 to the apparatus
for multiplex communication 101 shown in Fig. 7A.
[0059] The joint connector 35 to which the terminal
communication equipment 43a is connected, is connect-
ed with a termination of the bus line 37 extended from
the joint connector 34. As a result, both this joint connec-
tor 35 and the joint connector 33 may constitute joint con-
nectors of the termination of the bus line 37.
[0060] In this case, the respective terminating resist-
ance circuit units 39 are mounted on the connector en-
gaging portions 57 of these joint connectors 33 and 35,
whereas the terminating resistance circuit unit 39 is not
mounted on the joint connector 34.
[0061] As a consequence, for instance, in such a case
that the arrangement of the apparatus for multiplex com-
munication 101 shown in Fig. 7A is changed into the ar-
rangement of the apparatus for multiplex communication
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103 indicated in Fig. 7B, this arrangement change can
be simply and properly accepted in such a manner that
the terminating resistance circuit unit 39 mounted on the
connector engaging portion 37 of the joint connector 34
is removed, and thereafter, this removed terminating re-
sistance circuit unit 39 is newly engaged with the con-
nector engaging portion 57 of the added joint connector
35.
[0062] As previously explained, in the case that the
bus type network is constructed, when a length of a
branch line branched/connected to the bus line (main
line) becomes longer than, or equal to a predetermined
length, deteriorations of communication qualities caused
by noise and the like will be conducted.
[0063] As a consequence, in such a case that a termi-
nal communication equipment is additionally provided at
a position separated from the existing joint connector, a
line connector equipped with a terminating resistance cir-
cuit may be set to a position in the vicinity of a setting
position for this terminal communication equipment to be
added, and then, this terminal communication equipment
may be additionally connected via this line connector. As
a result, since the branch line branched/connected to the
bus line may be equivalent to the extension of the bus
line, lowering of the communication qualities caused by
the noise and the like is not conducted.
[0064] Fig. 8 and Fig. 9 show line connectors which
are used to extend a branch line branched/connected to
such a bus line (main line).
[0065] As shown in Fig. 9, in a line connector 91, a
plurality of connector engaging portions 51 and the con-
nector engaging portion 57 are provided with one edge
of a connector housing 92 made of insulating resin, while
the male connector 11 is detachably engaged/connected
to these plural connector engaging portions 51, and the
terminating resistance circuit unit 39 is detachably en-
gaged/connected to this connector engaging portion 57.
[0066] The connector housing 92 is connected to such
a branch line which is branched/connected from the bus
line of the joint connector 33 and is then extended, and
a plurality of connector engaging portions 51 are used
as terminal connection ports capable of connecting var-
ious sorts of terminal communication equipments.
[0067] In the case that such a line connector 91 is em-
ployed, this line connector 91 is not used under such a
condition that the joint connectors 33, 34, 35 are designed
so as to connect a large number of terminal communica-
tion equipments. As a result, a total mounting number of
connector engaging portions 51 is smaller than that of
these joint connectors 33, 34, 35, and the dimension of
these connector engaging portions 51 is made compact.
[0068] Then, as shown in Fig. 10, in the case that the
terminal communication equipment 44a is additionally
provided at a rear position of the vehicle 55 separated
from the existing joint connector 33, the line connector
91 is set to a position in the vicinity of the setting position
for this terminal communication equipment 44a to be add-
ed, and then, this terminal communication equipment 44a

is additionally connected via this line connector 91.
[0069] As a result, since a branch line branched/con-
nected to the bus line of the joint connector 33 in order
to additionally equip the terminal communication equip-
ment 44a is connected to the terminating resistance cir-
cuit unit 39 of the line connector 91 so that this branch
line may constitute the bus line 37, it is possible to prevent
lowering of communication qualities caused by the noise
and the like.
[0070] It should also be noted that an arrangement of
an apparatus for multiplex communication 105 shown in
Fig. 10 is realized by additionally connecting the terminal
communication equipment 44a to the arrangement of the
apparatus for multiplex communication 103 indicated in
Fig. 7B, and a termination of the bus line 37 is changed
from the joint connector 33 into the line connector 91.
[0071] Since the termination resistance circuit unit 39
formed in the detachable plug mode can be commonly
used by both the joint connectors 33, 34, 35 and the line
connector 91, the mounting position of the terminating
resistance circuit can be changed in a simple manner by
merely reinstalling the terminating resistance circuit unit
39 mounted on the connector engaging portion 57 of the
joint connector 33 to the connector engaging portion 57
of the line connector 91.
[0072] In other words, the compact line connector 91
having the simpler construction than that of the joint con-
nector 33 may be mounted instead of this joint connector
33 in such a case that, for example, a total number of
terminal communication equipments is limited which are
additionally connected to the on-vehicle communication
apparatus 105, or since a network scale is small and thus
additional connections of terminal communication equip-
ments are not scheduled, additional mounting of the joint
connector 33 having the large number of connector en-
gaging portions 51 cause an excessive equipment. As a
result, such a network function may be secured which is
equivalent to the network function achieved by mounting
the joint connector 33 in low cost and in a compact man-
ner.
[0073] Furthermore, since the terminating resistance
circuit unit 39 is detachably mounted, the line connector
91 may be used under such a condition that the termi-
nating resistance circuit unit 39 is not mounted if this ter-
minating resistance circuit unit 39 is not required.
[0074] For instance, as indicated in Fig. 11, the line
connector 91 may be properly utilized in the case that
the terminal communication equipments mounted on the
vehicle 55 correspond only to a terminal communication
equipment 45 equipped with a terminating resistance cir-
cuit and a DIAG connector 46 employed so as to con-
struct a network with an external communication appli-
ance 47 externally provided with the vehicle 55, and on
the other hand, since the scale of the network mounted
on the vehicle 55 is very small, a terminating resistance
circuit unit is normally not assembled with the bus line
37 installed within the vehicle 55.
[0075] In other words, as shown in Fig. 11, if the line
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connector 91 is provided, when a terminating resistance
circuit unit is required on the side of this vehicle 55 since
another relationship with an external communication sys-
tem is established, or another terminal communication
equipment is additionally mounted, then the terminating
resistance circuit unit 39 may be engaged/mounted with
the line connector 91. As a result, this apparatus for mul-
tiplex communication of Fig. 11 may properly accept such
a requirement of the terminating resistance circuit unit in
a simple manner.
[0076] It should also be understood that the apparatus
for multiplex communication of the present invention may
be apparently applied so as to connect a bus line with
communication terminal appliances in a network using a
multiplex communication protocol other than the CAN
communication.
[0077] Although the present invention has been shown
and described with reference to specific preferred em-
bodiments, various changes and modifications will be ap-
parent to those skilled in the art from the teachings herein.
Such changes and modifications as are obvious are
deemed to come within the scope and contemplation of
the invention as defined in the appended claims.

Claims

1. An apparatus for multiplex communication (31) com-
prising:

a bus type network having a bus line (37), and
a plurality of joint connectors (33, 34, 35) con-
nected to the bus line (37);
a plurality of terminal communication equip-
ments (41 a to 43b), each connected to one of
the joint connectors;
a plug-shaped terminating resistance device
(39), detachably provided at an end of the bus
line (37) to reduce reflection noise and being
detachably fitted in the joint connector which is
connected at a last stage of the bus line;
and wherein each of the joint connectors (33,
34, 35) is adapted to be able to receive the plug-
shaped terminating resistance device (39);
characterised in that
the plug-shaped terminating resistance device
(39) includes:

first (61) and second (62) resistors, con-
nected in series, and a capacitor (63), hav-
ing one end connected between the first re-
sistor (61) and the second resistor (62), and
the other end grounded, the first resistor
(61), the second resistor (62), and the ca-
pacitor (63) being electrically connected by
a bus bar or a printed circuit board (81) on
which they are mounted; and
an insulating resin housing (67,83), cover-

ing peripheral portions of the first resistor
(61), the second resistor (62) and the ca-
pacitor (63).

2. The apparatus (31) as set forth in claim 1, further
comprising:

a line connector (91) which is connected to an
end of the bus line (37) extended from the joint
connector (33, 34, 35) which is connected at the
last stage of the bus line: and
wherein the line connector (91) connects one of
the terminal communication equipments (41a to
43b); and
wherein the plug-shaped terminating resistance
device (39) is detachably fitted in the line con-
nector (91).

Patentansprüche

1. Vorrichtung zur Multiplexkommunikation (31) um-
fassend
ein Busnetzwerk, das eine Busleitung (37) und eine
Mehrzahl von Steckverbindern (33, 34, 35), die mit
der Busleitung (37) verbunden sind, aufweist, eine
Mehrzahl von Anschlusskommunikationsgeräten
(41a bis 43b), die jeweils mit einem der Steckverbin-
der verbunden ist,
einen steckerförmigen Abschlusswiderstand (39),
der an einem Ende der Busleitung (37) lösbar vor-
gesehen ist, um ein Reflexionsrauschen (Reflexi-
onsgeräusch) zu verringern und der lösbar in den
Steckverbinder eingesetzt ist, der mit einem letzten
Ende der Busleitung verbunden ist,
und wobei jeder der Steckverbinder (33, 34, 35) der-
art ausgebildet ist, das er den steckerförmigen Ab-
schlusswiderstand (39) aufnehmen kann, dadurch
gekennzeichnet, dass
der steckerförmige Abschlusswiderstand (39) fol-
gendes umfasst:

einen ersten (61) und zweiten (62) Widerstand,
die in Reihe geschaltet sind, und einen Konden-
sator (63), der ein zwischen dem ersten Wider-
stand (61) und dem zweiten Widerstand (62) an-
geschlossenes Ende aufweist und dessen an-
deres Ende geerdet ist, wobei der erste Wider-
stand (61), der zweite Widerstand (62) und der
Kondensator (63) durch eine Sammelschiene
oder eine gedruckte Leiterplatte (81), auf der
diese befestigt sind, elektrisch leitend verbun-
den sind, und
ein Harzisoliergehäuse (67, 83), das Umfangs-
abschnitte des ersten Widerstands (61), des
zweiten Widerstands (62) und des Kondensa-
tors (63) abdeckt.
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2. Vorrichtung (31) gemäß Anspruch 1 ferner umfas-
send
einen Leitungssteckverbinder (91), der mit einem
Ende der Busleitung (37) verbunden ist, die sich von
dem Steckverbinder (33, 34, 35) erstreckt, welcher
mit dem letzten Ende der Busleitung verbunden ist,
und
wobei der Leitungssteckverbinder (91) eines der An-
schlusskommunikationsgeräte (41a bis 43b) verbin-
det, und
wobei der steckerförmige Abschlusswiderstand (39)
in dem Leitungssteckverbinder (91) lösbar befestigt
ist.

Revendications

1. Dispositif pour une communication multiplex (31)
comprenant :

un réseau du type bus comportant une ligne de
bus (37) et une pluralité de connecteurs de jonc-
tion (33, 34, 35) connectés à la ligne de bus (37) ;
une pluralité d’équipements de terminaux de
communication (41a à 43b), chacun des équi-
pements étant connecté à l’un des connecteurs
de jonction ;
un dispositif à résistances de terminaison (39)
en forme de broche, prévu de façon amovible
sur une extrémité de la ligne de bus (37) pour
réduire le bruit de réflexion et monté de façon
amovible dans le connecteur de jonction qui est
connecté à un dernier étage de la ligne de bus;
et où chacun des connecteurs de jonction (33,
34, 35) est conçu pour être capable de recevoir
le dispositif à résistances de terminaison en for-
me de broche (39);
caractérisé en ce que
le dispositif à résistances de terminaison en for-
me de broche (39) inclut :

des première (61) et seconde (62) résistan-
ces, connectées en série, et un condensa-
teur (63), ayant une extrémité connectée
entre la première résistance (61) et la se-
conde résistance (62), et l’autre extrémité
connectée à la masse, la première résistan-
ce (61), la seconde résistance (62) et le con-
densateur (63) étant connectés électrique-
ment par une barre omnibus ou un panneau
de circuits imprimés (81) sur lequel ils sont
montés ; et
un boîtier en résine isolante (67, 83) recou-
vrant des parties périphériques de la pre-
mière résistance (61), de la seconde résis-
tance (62) et du condensateur (63).

2. Dispositif (31) selon la revendication 1, comprenant

en outre :

un connecteur de ligne (91), qui est connecté à
une extrémité de la ligne de bus (37) qui s’étend
à partir du connecteur de jonction (33, 34, 35),
qui est connecté au dernier étage de la ligne de
bus; et
dans lequel le connecteur de ligne (91) est con-
necté à l’un des équipements terminaux de com-
munication (41a à 43b); et
dans lequel le dispositif à résistances de termi-
naison en forme de broche (39) est monté de
façon amovible dans le connecteur de ligne (91).
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