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INTELLIGENT CONNECTOR MODULE AND BUS CONTROL SYSTEM
CROSS-REFERENCE TO RELATED APPLICATION

This application claims the benefit of Chinese Patent Application
No.CN201610872448.1 filed on September 29, 2016 in the State Intellectual Property

Office of China, the whole disclosure of which is incorporated herein by reference.

BACKGROUND OF THE INVENTION

Field of the Invention

Embodiments of the present invention relates to an intelligent connector module
adapted to couple a bus with a load in an electrical equipment, as well as a bus control

system comprising the intelligent connector module.

Description of the Related Art

In the prior art, a household appliance (e.g., washing machine, refrigerator, etc.) mostly
adopt a centralized control system, which comprises only a single controller. In this case, all
peripheral execution components and/or sense components (e.g., valves, sensors, motors,
etc.) are directly connected to the single controller. In such centralized control system for the
household appliance, all control switches and sensor circuits are integrated on a main
control board and directly connected to all the loads in a star mode. For some complicated
and centralized control components, such as a variable frequency motor control interface
and a user display control interface, they are usually controlled by function modules and
communicated via serial ports. However, these function modules still are connected in a star
mode.

For the centralized control system of the household appliance, its expansibility and
versatility are poor, and it can only control and detect the predetermined loads, once the type,
quantity or position of the load is changed, it is necessary to redesign the main control
board.

Furthermore, for the centralized control system of the household appliance, once an
electronic component is damaged, the entire main control board must be replaced, resulting

in high maintenance cost.
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SUMMARY OF THE INVENTION

The present invention has been made to overcome or alleviate at least one aspect of the
above mentioned disadvantages.

According to an aspect of the present invention, there is provided an intelligent
connector module, comprising: an intelligent connector adapted to connect a low voltage
load in an electrical equipment to a low voltage power bus; and an electrical control switch
module adapted to connect a high voltage load in the electrical equipment to a high voltage
power bus. The electrical control switch module is connected to the intelligent connector
and controls the power supply to the high voltage load according to a switch control signal
from the intelligent connector.

According to an exemplary embodiment of the present invention, the electrical control
switch module comprises a driver connected to the intelligent connector and a switch
element connected between the high voltage power bus and the high voltage load; the driver
is configured to drive the switch element to be closed or opened according to the switch
control signal from the intelligent connector, so as to control the power supply to the high
voltage load.

According to another exemplary embodiment of the present invention, the intelligent
connector comprising: a data bus interface adapted to be connected to a data bus; a low
voltage power bus interface adapted to be connected to the low voltage power bus; a low
voltage load interface adapted to be connected to the low voltage load; and a micro control
unit connected to the data bus interface, the low voltage power bus interface and the low
voltage load interface.

According to another exemplary embodiment of the present invention, the driver of the
electrical control switch module is connected to the low voltage load interface of the
intelligent connector, the switch control signal is transmitted to the driver of the electrical
control switch module via the low voltage load interface of the intelligent connector.

According to another exemplary embodiment of the present invention, the low voltage
load interface of the intelligent connector comprises a plurality of low voltage load
connection ports, the electrical control switch module is adapted to connect any one of the
plurality of low voltage load connection ports of the intelligent connector, the low voltage
load is adapted to connect any one of the plurality of low voltage load connection ports of
the intelligent connector.

According to another exemplary embodiment of the present invention, the electrical
control switch module is an individual electrical device separated from the intelligent
connector.

According to another exemplary embodiment of the present invention, the electrical
control switch module is adapted to be mounted on the high voltage load in a pluggable
manner and electrically connected to the low voltage load interface of the intelligent
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connector via a wire.

According to another exemplary embodiment of the present invention, the electrical
control switch module is adapted to be mounted on a fixation frame in a pluggable manner
and electrically connected to the low voltage load interface of the intelligent connector and
the high voltage load, respectively, via wires.

According to another exemplary embodiment of the present invention, the intelligent
connector is adapted to be mounted on the data bus in a pluggable manner.

According to another exemplary embodiment of the present invention, the low voltage
power bus is a low voltage DC power bus, the high voltage power bus is an AC power bus
or a high voltage DC power bus.

According to another exemplary embodiment of the present invention, the electrical
control switch module is an electromagnetic relay.

According to another aspect of the present invention, there is provided a bus control
system comprising a data bus, a low voltage power bus, a high voltage power bus, a main
controller, a plurality of low voltage loads, a plurality of high voltage loads, and a plurality
of intelligent connector modules as mentioned above. The main controller is connected to
the data bus, the low voltage power bus and the high voltage power bus; the intelligent
connectors of the plurality of intelligent connector modules are connected in parallel to the
data bus and the low voltage power bus; the electrical control switch modules of the
plurality of intelligent connector modules are connected in parallel to the high voltage power
bus, and connected to the intelligent connectors, respectively; the plurality of low voltage
loads are connected to the intelligent connectors, respectively; the plurality of high voltage
loads are connected to the electrical control switch modules, respectively.

In the above various exemplary embodiments of the present invention, the number of
the high voltage loads may be simply changed by increasing or reducing the number of the
electrical control switch modules. In addition, the position of the high voltage load may be
easily changed by adjusting the installation position of the electrical control switch module.
Thereby, the intelligent connector module has good expansibility and universality.

In addition, in the above various exemplary embodiments of the present invention, if
one intelligent connector module fails, it only needs to replace the failed intelligent
connector module, without the need to replace the main controller and other intelligent
connector modules. Therefore, the bus control system is easy to maintain and its

maintenance cost is very low.

BRIEF DESCRIPTION OF THE DRAWINGS

The above and other features of the present invention will become more apparent by

describing in detail exemplary embodiments thereof with reference to the accompanying

drawings, in which:
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Fig.1 is a schematic diagram of a bus control system for an electrical equipment
according to an exemplary embodiment of the present invention;
Fig.2 is a schematic diagram of an intelligent connector module shown in Fig.1; and

Fig.3 is a schematic diagram of an electrical control switch module shown in Fig.2.

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS OF THE
IVENTION

Exemplary embodiments of the present disclosure will be described hereinafter in detail

with reference to the attached drawings, wherein the like reference numerals refer to the like
elements. The present disclosure may, however, be embodied in many different forms and
should not be construed as being limited to the embodiment set forth herein; rather, these
embodiments are provided so that the present disclosure will be thorough and complete, and
will fully convey the concept of the disclosure to those skilled in the art.

In the following detailed description, for purposes of explanation, numerous specific
details are set forth in order to provide a thorough understanding of the disclosed
embodiments. It will be apparent, however, that one or more embodiments may be practiced
without these specific details. In other instances, well-known structures and devices are
schematically shown in order to simplify the drawing.

According to a general concept of the present invention, there is provided an intelligent
connector module, comprising: an intelligent connector adapted to connect a low voltage
load in an electrical equipment to a low voltage power bus; and an electrical control switch
module adapted to connect a high voltage load in the electrical equipment to a high voltage
power bus. The electrical control switch module is connected to the intelligent connector
and configured to control the power supply to the high voltage load according to a switch
control signal from the intelligent connector.

Fig.1 is a schematic diagram of a bus control system for an electrical equipment
according to an exemplary embodiment of the present invention.

As shown in Fig.1, the bus control system mainly comprises a data bus 1, a low voltage
power bus 2, a high voltage power bus 3, a main controller, a plurality of low voltage loads
10, a plurality of high voltage loads 20, and a plurality of intelligent connector modules (to
be described later in detail).

As shown in Fig.1, the main controller is connected to the data bus 1, the low voltage
power bus 2 and the high voltage power bus 3.

Fig.2 is a schematic diagram of an intelligent connector module shown in Fig.1; and
Fig.3 is a schematic diagram of an electrical control switch module 200 shown in Fig.2.
As shown in Figs.1-3, in an embodiment, the intelligent connector modules each

mainly comprises an intelligent connector 100 and at least one electrical control switch
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module 200. The intelligent connector 100 is adapted to connect the low voltage load 10 in
the electrical equipment to the low voltage power bus 2. The electrical control switch
module 200 is adapted to connect the high voltage load 20 in the electrical equipment to the
high voltage power bus 3.

In an embodiment, as shown in Figs.1-3, the electrical control switch module 200 is
connected to the intelligent connector 100 and configured to control the power supply to the
high voltage load 20 according to a switch control signal from the intelligent connector 100.

As clearly shown in Figs.2-3, in an embodiment, the electrical control switch module
200 mainly comprises a driver (or a driving circuit) 210 and a switch element 220. The
driver 210 is connected to the intelligent connector 100. The switch element 220 is
connected between the high voltage power bus 3 and the high voltage load 20. The driver
210 1s configured to drive the switch element 220 to close or open according to the switch
control signal from the intelligent connector 100, so as to control the power supply to the
high voltage load 20.

In an embodiment, as shown in Figs.1-3, the intelligent connector 100 mainly
comprises a data bus interface 110, a low voltage power bus interface 120, a low voltage
load interface 140, and a micro control unit 130. The data bus interface 110 is adapted to be
connected to a data bus 1. The low voltage power bus interface 120 is adapted to be
connected to the low voltage power bus 2. The low voltage load interface 140 is adapted to
be connected to the low voltage load 10. The micro control unit 130 is connected to the data
bus interface 110, the low voltage power bus interface 120 and the low voltage load
interface 140.

In an embodiment, as shown in Figs.1-3, the driver 210 of the electrical control switch
module 200 is connected to the low voltage load interface 140 of the intelligent connector
100, and the switch control signal is transmitted to the driver 210 of the electrical control
switch module 200 via the low voltage load interface 140 of the intelligent connector 100.

In an embodiment, as shown in Figs.1-3, the low voltage load interface 140 of the
intelligent connector 100 comprises a plurality of low voltage load connection ports, for
example, low voltage load connection pins. The electrical control switch module 200 is
adapted to connect any one of the plurality of low voltage load connection ports of the
intelligent connector 100. The low voltage load 10 is adapted to connect any one of the
plurality of low voltage load connection ports of the intelligent connector 100.

In an embodiment, as shown in Figs.1-3, the electrical control switch module 200 is an
individual electrical device separated from the intelligent connector 100.

In an embodiment, as shown in Figs.1-3, the electrical control switch module 200 is
adapted to be mounted on the high voltage load 20 in a pluggable manner and electrically
connected to the low voltage load interface 140 of the intelligent connector 100 via a wire.

In another embodiment, as shown in Figs.1-3, the electrical control switch module 200
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is adapted to be mounted on a fixation frame (not shown) in a pluggable manner and
electrically connected to the low voltage load interface 140 of the intelligent connector 100
and the high voltage load 20, respectively, via wires.

In yet another embodiment, as shown in Figs.1-3, the electrical control switch module
200 is adapted to be mounted on a PCB (not shown) in a pluggable manner and electrically
connected to the low voltage load interface 140 of the intelligent connector 100 via a
conductive trace printed on the PCB.

In an embodiment, as shown in Figs.1-3, the intelligent connector 100 is adapted to be
mounted on the data bus 1 in a pluggable manner.

In an embodiment, as shown in Figs.1-3, the intelligent connector 100 may be
integrated on a PCB or adapted to be mounted on a PCB in a pluggable manner.

In an embodiment, as shown in Figs.1-3, the low voltage power bus 2 comprises a low
voltage DC power bus; and the high voltage power bus 3 comprises an AC power bus or a
high voltage DC power bus. The low voltage load 10 may comprise a low voltage DC load;
and the high voltage load 20 may comprise an AC load or a high voltage DC load.

Please be noted that, in the present invention, the power supply voltage of the high
voltage power bus 3 shall be much larger than the power supply voltage of the low voltage
power bus 2, and the rated operation voltage of the high voltage load 20 shall be much
higher than the rated operation voltage of the low voltage load 10.

In an embodiment, as shown in Figs.1-3, the electrical control switch module 200 may
be an electromagnetic relay.

In the bus control system shown in Fig.1, the single main controller is connected to the
data bus 1, the low voltage power bus 2 and the high voltage power bus 3. The intelligent
connectors 100 of the plurality of intelligent connector modules are connected in parallel to
the data bus 1 and the low voltage power bus 2. The electrical control switch modules 200 of
the plurality of intelligent connector modules are connected in parallel to the high voltage
power bus 3, and connected to the intelligent connectors 100, respectively. The plurality of
low voltage loads 10 are connected to the intelligent connectors 100, respectively; and the
plurality of high voltage loads 20 are connected to the electrical control switch modules 200,
respectively.

Please be noted that, in the present invention, the term "connection" is not limited to
wired physical electrical connection, but also wireless electrical connection.

In the above various exemplary embodiments of the present invention, the number of
the high voltage loads 20 may be simply changed by increasing or reducing the number of
the electrical control switch modules 200. In addition, the position of the high voltage load
20 may be easily changed by adjusting the installation position of the electrical control
switch module 200. Thereby, the intelligent connector module has good expansibility and

universality.
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In addition, in the above various exemplary embodiments of the present invention, if
one intelligent connector module fails, it only needs to replace the failed intelligent
connector module, other than replace the main controller and other intelligent connector
modules. Therefore, the bus control system is easy to maintain and its maintenance cost is
very low.

It should be appreciated for those skilled in this art that the above embodiments are
intended to be illustrated, and not restrictive. For example, many modifications may be
made to the above embodiments by those skilled in this art, and various features described
in different embodiments may be freely combined with each other without conflicting in
configuration or principle.

Although several exemplary embodiments have been shown and described, it would be
appreciated by those skilled in the art that various changes or modifications may be made in
these embodiments without departing from the principles and spirit of the disclosure, the

scope of which is defined in the claims and their equivalents.

n.n

As used herein, an element recited in the singular and proceeded with the word "a" or
"an" should be understood as not excluding plural of said elements or steps, unless such
exclusion is explicitly stated. Furthermore, references to "one embodiment” of the present
invention are not intended to be interpreted as excluding the existence of additional
embodiments that also incorporate the recited features. Moreover, unless explicitly stated to
the contrary, embodiments "comprising” or "having" an element or a plurality of elements

having a particular property may include additional such elements not having that property.
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What is claimed is,

1. An intelligent connector module, comprising:

an intelligent connector (100) adapted to connect a low voltage load (10) in an
electrical equipment to a low voltage power bus (2); and

an electrical control switch module (200) adapted to connect a high voltage load (20) in
the electrical equipment to a high voltage power bus (3),

wherein the electrical control switch module (200) is connected to the intelligent
connector (100) and configured to control the power supply to the high voltage load (20)

according to a switch control signal from the intelligent connector (100).

2. The intelligent connector module according to claim 1,

wherein the electrical control switch module (200) comprises a driver (210) connected
to the intelligent connector (100), and a switch element (220) connected between the high
voltage power bus (3) and the high voltage load (20); and

wherein the driver (210) is configured to drive the switch element (220) to be close or
open according to the switch control signal from the intelligent connector (100), so as to

control the power supply to the high voltage load (20).

3. The intelligent connector module according to claim 2,
wherein the intelligent connector (100) comprises:
a data bus interface (110) adapted to be connected to a data bus (1);
a low voltage power bus interface (120) adapted to be connected to the low
voltage power bus (2);
a low voltage load interface (140) adapted to be connected to the low voltage load
(10); and
a micro control unit (130) connected to the data bus interface (110), the low

voltage power bus interface (120) and the low voltage load interface (140).

4. The intelligent connector module according to claim 3,

wherein the driver (210) of the electrical control switch module (200) is connected to
the low voltage load interface (140) of the intelligent connector (100), and the switch control
signal is transmitted to the driver (210) of the electrical control switch module (200) via the

low voltage load interface (140) of the intelligent connector (100).

5. The intelligent connector module according to claim 4,
wherein the low voltage load interface (140) of the intelligent connector (100)

comprises a plurality of low voltage load connection ports,

8
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wherein the electrical control switch module (200) is adapted to be connected with any
one of the plurality of low voltage load connection ports of the intelligent connector (100),
and

wherein the low voltage load (10) is adapted to connect any one of the plurality of low

voltage load connection ports of the intelligent connector (100).

6. The intelligent connector module according to claim 1,
wherein the electrical control switch module (200) is an individual electrical device

separated from the intelligent connector (100).

7. The intelligent connector module according to claim 6,
wherein the electrical control switch module (200) is adapted to be mounted on the
high voltage load (20) in a pluggable manner and electrically connected to the low voltage

load interface (140) of the intelligent connector (100) via a wire.

8. The intelligent connector module according to claim 6,

wherein the electrical control switch module (200) is adapted to be mounted on a
fixation frame in a pluggable manner and electrically connected to the low voltage load
interface (140) of the intelligent connector (100) and the high voltage load (20), respectively,

via wires.

9. The intelligent connector module according to claim 6,
wherein the intelligent connector (100) is adapted to be mounted on the data bus (1) in

a pluggable manner.

10. The intelligent connector module according to claim 1,
wherein the low voltage power bus (2) comprises a low voltage DC power bus, and the

high voltage power bus (3) comprises an AC power bus or a high voltage DC power bus.

11. The intelligent connector module according to claim 1, wherein the electrical

control switch module (200) comprises an electromagnetic relay.

12. A bus control system comprising a data bus (1), a low voltage power bus (2), a high
voltage power bus (3), a main controller, a plurality of low voltage loads (10), a plurality of
high voltage loads (20), and a plurality of intelligent connector modules according to claim
1,

wherein the main controller is connected to the data bus (1), the low voltage power bus

9
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(2) and the high voltage power bus (3);

wherein the intelligent connectors (100) of the plurality of intelligent connector
modules are connected in parallel to the data bus (1) and the low voltage power bus (2);

wherein the electrical control switch modules (200) of the plurality of intelligent
connector modules are connected in parallel to the high voltage power bus (3), and
connected to the intelligent connectors (100), respectively; and

wherein the plurality of low voltage loads (10) are connected to the intelligent
connectors (100), respectively; and the plurality of high voltage loads (20) are connected to

the electrical control switch modules (200), respectively.

10
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