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IMPEDANCE MATCHING ADAPTER,
IMPEDANCE MATCHING SYSTEM, AND
IMPEDANCE MATCHING METHOD

CROSS REFERENCE TO THE RELATED
APPLICATIONS

[0001] This application is the national phase entry of
International Application No. PCT/CN2022/117121, filed
on Sep. 5, 2022, which is based upon and claims priority to
Chinese Patent Application No. 202111563868.9, filed on
Dec. 20, 2021, the entire contents of which are incorporated
herein by reference.

TECHNICAL FIELD

[0002] The present invention belongs to the technical field
of adapters, in particular, to an impedance matching adapter,
an impedance matching system, and an impedance matching
method.

BACKGROUND

[0003] The prior bus communication, such as controller
area network (CAN) bus, FlexRay bus or automobile Eth-
ernet, requires bus impedance matching. Taking the CAN
bus as an example, each of both ends of the bus needs to be
connected to a terminal resistor of 120 ohms. For general
bus adapters, the number of terminal resistors on the net-
work they are connected to is uncertain, which requires the
operator to perform an impedance matching operation. In
general, there are two cases as follows:

[0004] [1] When the impedance of the existing bus is
already matched, the connected bus adapter is not allowed to
add any terminal resistor.

[0005] [2] When the impedance of the existing bus is not
matched, the connected bus adapter needs to add a terminal
resistor.

[0006] Inorderto be compatible with the impedance of the
unknown bus, the general adapter does not carry any termi-
nal resistors, so the task of impedance matching is assigned
to the engineer who uses the adapter.

[0007] In the prior technical solution, since the task of
impedance matching is assigned to the engineer who uses
the adapter, it requires the relevant engineer to, on the basis
of measuring the impedance of the existing network, add a
resistor on the wire harness, or add an adapter with a resistor
at the interface, or add a jumper cap on a printed circuit
board (PCB) to realize the connection of the resistor, which
brings inconvenience to the relevant engineer.

[0008] Therefore, in view of the above technical problems,
it is necessary to design a new impedance matching adapter,
impedance matching system, and method.

SUMMARY

[0009] An object of the present invention is to provide an
impedance matching adapter, an impedance matching sys-
tem and an impedance matching method.

[0010] In order to solve the above technical problems, the
present invention provides an impedance matching adapter,
including:

[0011] an internal circuit, and a CAN interface module
and an impedance matching module that are electrically
connected to the internal circuit.

[0012] The CAN interface module is configured to be
connected to a target network.
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[0013] The impedance matching module is connected to
the CAN interface module.

[0014] The internal circuit is configured to control the
impedance matching module to adjust a resistance value
between two interfaces of the CAN interface module.
[0015] Further, the CAN interface module includes at least
one CAN_L interface and at least one CAN_H interface.

[0016] The CAN_L interface is connected to the internal
circuit.
[0017] The CAN_H interface is connected to the internal
circuit.
[0018] The impedance matching module is connected

between the CAN_L interface and the CAN_H interface.
[0019] The CAN_L interface is configured to be con-
nected to a CAN_L of the target network.
[0020] The CAN_H interface is configured to be con-
nected to a CAN_H of the target network.
[0021] Further, the impedance matching module includes
a relay and a terminal resistor.
[0022] One end of the terminal resistor is connected to the
relay, and the other end of the terminal resistor is connected
to the CAN_H interface.
[0023] The relay is connected to the internal circuit and
the CAN_L interface.
[0024] The internal circuit is configured to control the
relay to be switched on/off to adjust the resistance value
between the CAN_H interface and the CAN_L interface.
[0025] Further, the resistance value of the terminal resistor
is configured to be 120 ohms.
[0026] Further, the adapter further includes a universal
serial bus (USB) interface module electrically connected to
the internal circuit.
[0027] The USB interface module is connected to a host
computer to receive a control instruction from the host
computer.
[0028] The internal circuit is configured to control the
relay to be switched on/off according to the control instruc-
tion, and the internal circuit is configured to feed back a
status of the relay through the USB interface module.
[0029] In the second aspect, the present invention further
provides an impedance matching system, including:
[0030] a host computer and an adapter.
[0031] The adapter is configured to be connected to a
target network.
[0032] The adapter is configured to receive a control
instruction sent by the host computer.
[0033] The adapter is configured to adjust a resistance
value between two interfaces connected to the target net-
work according to the control instruction.
[0034] In the third aspect, the present invention further
provides an impedance matching method of an adapter,
including:
[0035] adjusting an impedance between the adapter and
a target network.
[0036] Further, a method of adjusting the impedance
between the adapter and the target network includes:
[0037] connecting or disconnecting a terminal resistor
between two interfaces of a CAN interface module
according to a control instruction sent by a host com-
puter to adjust a resistance value between the inter-
faces.
[0038] The advantages of the present invention are as
follows: in the present invention, the internal circuit and the
CAN interface module and the impedance matching module
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that are electrically connected to the internal circuit are
adopted. The CAN interface module is configured to be
connected to the target network. The impedance matching
module is connected to the CAN interface module. The
internal circuit is configured to control the impedance
matching module to adjust the resistance value between the
two interfaces of the CAN interface module. In this way, the
user can build a hardware circuit automatically through
software to realize a bus adapter with configurable imped-
ance, which improves the use efficiency of the general bus
adapter.

[0039] Other features and advantages of the present inven-
tion will be described in the subsequent specification and
will become apparent in part from the specification or
understood through the implementation of the present inven-
tion. The objective and other advantages of the present
invention are realized and obtained by the structure specifi-
cally pointed out in the specification and the drawings.
[0040] In order to make the above-mentioned objectives,
features, and advantages of the present invention more
apparent and easier to understand, the preferred embodi-
ments are given below and described in detail in conjunction
with the drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0041] In order to illustrate the specific embodiments of
the present invention or the technical solution more clearly
in the prior art, the drawings that need to be used in the
description of the specific embodiments or the prior art will
be briefly described below. Apparently, the drawings
described below are some embodiments of the present
invention and for those having ordinary skill in the art, other
drawings can be obtained according to these drawings
without creative effort.

[0042] FIG. 1 is a schematic diagram of an impedance
matching adapter of the present invention.

[0043] FIG. 2 is a schematic block diagram of the imped-
ance matching adapter of the present invention.

DETAILED DESCRIPTION OF THE
EMBODIMENTS

[0044] In order to make the objective, technical solution,
and advantages of the embodiments of the present invention
clearer, the technical solution of the present invention will be
described clearly and completely below in conjunction with
the drawings. Apparently, the described embodiments are
part of the embodiments of the present invention, not all
embodiments. Based on the embodiments of the present
invention, all other embodiments obtained by those having
ordinary skill in the art without creative effort shall fall
within the scope of protection of the present invention.

Embodiment 1

[0045] As shown in FIGS. 1 and 2, the present embodi-
ment provides an impedance matching adapter, including an
internal circuit, and a CAN interface module and an imped-
ance matching module that are electrically connected to the
internal circuit. The CAN interface module is configured to
be connected to a target network. The impedance matching
module is connected to the CAN interface module. The
internal circuit is configured to control the impedance
matching module to adjust a resistance value between two
interfaces of the CAN interface module. In this way, the user
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can build a hardware circuit automatically through software
to realize a bus adapter with configurable impedance, which
improves the use efficiency of the general bus adapter.
[0046] In the present embodiment, the CAN interface
module includes at least one CAN interface, namely at least
one CAN_L interface and at least one CAN_H interface. The
CAN_L interface is connected to the internal circuit. The
CAN_H interface is connected to the internal circuit. The
impedance matching module is connected between the
CAN_L interface and the CAN_H interface. The CAN_L
interface is configured to be connected to the CAN_L of the
target network. The CAN_H interface is configured to be
connected to the CAN_H of the target network.

[0047] In the present embodiment, the impedance match-
ing module includes a relay and a terminal resistor. One end
of the terminal resistor is connected to the relay, and the
other end of the terminal resistor is connected to the CAN_H
interface. The relay is connected to the internal circuit and
the CAN_L interface. A control end of the relay is connected
to the internal circuit, and the switching on/off of the relay
is determined by the logic of the internal circuit. The internal
circuit is configured to control the relay to be switched on/off
to adjust the resistance value between the CAN_H interface
and the CAN_L interface. The terminal resistor is introduced
into the adapter, and the terminal resistor is connected or
disconnected between the two interfaces through the switch-
ing on/off of the relay, such that the manual operation of the
user of the adapter can be completely replaced by the
internal circuit or the software program set in a host com-
puter, which improves the use efficiency of the adapter and
solves the difficulty of dynamic matching of the terminal
resistor of the adapter.

[0048] In the present embodiment, the resistance value of
the terminal resistor is configured to be 120 ohms, and the
terminal resistor of 120 ohms can easily match the desired
impedance.

[0049] In the present embodiment, the adapter further
includes a USB interface module electrically connected to
the internal circuit. The USB interface module is connected
to the host computer to receive a control instruction from the
host computer. The internal circuit is configured to control
the relay to be switched on/off according to the control
instruction, and the internal circuit is configured to feed back
a status of the relay through the USB interface module. The
software in the host computer can send the switching-on/off
instruction of the relay through the USB interface module
and can simultaneously read the status of the relay through
the USB interface module.

[0050] In the present embodiment, the internal circuit
includes a microcontroller configured to process a USB
signal and the microcontroller can also control its IO port to
switch on/off the relay. Moreover, the software program can
be preset in the microcontroller and the relay can be directly
controlled by the internal circuit itself to be switched on/off.

Embodiment 2

[0051] Embodiment 2 provides an impedance matching
system, including a host computer and an adapter. The
adapter is configured to be connected to a target network.
The adapter is configured to receive a control instruction
sent by the host computer. The adapter is configured to
adjust a resistance value between two interfaces connected
to the target network according to the control instruction.
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[0052] In the present embodiment, the adapter is config-
ured as the impedance matching adapter in Embodiment 1.

Embodiment 3

[0053] Embodiment 3 provides an impedance matching
method of the adapter in Embodiment 1, including adjusting
an impedance between the adapter and a target network.
[0054] Inthe present embodiment, the method of adjusting
the impedance between the adapter and the target network
includes connecting or disconnecting a terminal resistor
between two interfaces of a CAN interface module accord-
ing to a control instruction sent by a host computer to adjust
a resistance value between the interfaces.

[0055] To sum up, the present invention is implemented by
the internal circuit and the CAN interface module and the
impedance matching module that are electrically connected
to the internal circuit. The CAN interface module is con-
figured to be connected to the target network. The imped-
ance matching module is connected to the CAN interface
module. The internal circuit is configured to control the
impedance matching module to adjust the resistance value
between the two interfaces of the CAN interface module. In
this way, the user can build a hardware circuit automatically
through software to realize a bus adapter with configurable
impedance, which improves the use efficiency of the general
bus adapter.

[0056] In several embodiments provided in the present
invention, it should be understood that the device and
method disclosed can also be implemented in other ways.
The device embodiments described above are only sche-
matic. For example, the flow chart and block diagram in the
drawings show the possible architecture, functions and
operations of devices, methods, and computer program
products according to multiple embodiments of the present
invention. At this point, each box in the flow chart or block
diagram may represent a part of a module, a program
segment, or a code, and the part of the module, the program
segment, or the code contains one or more executable
instructions for implementing a specified logical function. It
should also be noted that in some alternative implementa-
tions, the functions marked in the box may also occur in an
order different from that indicated in the drawings. For
example, two consecutive boxes can actually be executed
basically in parallel, and they can sometimes be executed in
the opposite order, which depends on the functions involved.
It should also be noted that each box in the block diagram
and/or flow chart, and the combination of blocks in the block
diagram and/or flow chart, may be implemented by a dedi-
cated hardware-based system that performs a specified func-
tion or action, or by a combination of dedicated hardware
and computer instructions.

[0057] In addition, each functional module in each
embodiment of the present invention can be integrated to
form an independent part, or each module can exist inde-
pendently, or two or more modules can be integrated to form
an independent part.

[0058] If the function is implemented in the form of a
software function module and sold or used as an indepen-
dent product, it can be stored in a computer-readable storage
medium. Based on this understanding, the technical solution
of the present invention, in essence, is that the part that
contributes to the prior art or a part of the technical solution
can be reflected in the form of a software product. The
computer software product is stored in a storage medium
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and includes a plurality of instructions to allow a computer
device (such as a personal computer, a server, or network
equipment, etc.) to perform all or part of the steps of the
method described in each embodiment of the present inven-
tion. The aforementioned storage medium includes a USB
flash drive, a mobile hard disk drive, a read-only memory
(ROM), a random-access memory (RAM), a magnetic disk,
an optical disc, and other media that can store program
codes.

[0059] Taking the above ideal embodiments according to
the present invention as inspiration, through the above
explanation content, those skilled in the art may make
various changes and modifications without deviating from
the scope of the technical idea of the present invention. The
technical scope of the present invention is not limited to the
contents of the specification but must be determined accord-
ing to the scope of the claims.

What is claimed is:

1. An impedance matching adapter, comprising: an inter-
nal circuit, a controller area network (CAN) interface mod-
ule and an impedance matching module, wherein the CAN
interface module and the impedance matching module are
electrically connected to the internal circuit;

the CAN interface module is configured to be connected

to a target network;

the impedance matching module is connected to the CAN

interface module; and

the internal circuit is configured to control the impedance

matching module to adjust a resistance value between
two interfaces of the CAN interface module.

2. The impedance matching adapter according to claim 1,
wherein

the CAN interface module comprises at least one CAN_L

interface and at least one CAN_H interface; wherein
the at least one CAN_L interface is connected to the
internal circuit;

the at least one CAN_H interface is connected to the

internal circuit;

the impedance matching module is connected between the

at least one CAN_L interface and the at least one
CAN_H interface;

the at least one CAN_L interface is configured to be

connected to a CAN_L of the target network; and

the at least one CAN_H interface is configured to be

connected to a CAN_H of the target network.

3. The impedance matching adapter according to claim 2,
wherein

the impedance matching module comprises a relay and a

terminal resistor;

wherein a first end of the terminal resistor is connected to

the relay, and a second end of the terminal resistor is
connected to the at least one CAN_H interface;

the relay is connected to the internal circuit and the at least

one CAN_L interface; and

the internal circuit is configured to control the relay to be

switched on/off to adjust the resistance value between
the at least one CAN_H interface and the at least one
CAN_L interface.

4. The impedance matching adapter according to claim 3,
wherein

a resistance value of the terminal resistor is configured to

be 120 ohms.
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5. The impedance matching adapter according to claim 3,
further comprising a universal serial bus (USB) interface
module electrically connected to the internal circuit;

wherein the USB interface module is connected to a host

computer to receive a control instruction from the host
computer; and

the internal circuit is configured to control the relay to be

switched on/off according to the control instruction,
and the internal circuit is configured to feed back a
status of the relay through the USB interface module.

6. An impedance matching system, comprising: a host
computer and an adapter;

wherein the adapter is configured to be connected to a

target network;

the adapter is configured to receive a control instruction

sent by the host computer; and

the adapter is configured to adjust a resistance value

between two interfaces connected to the target network
according to the control instruction.

7. An impedance matching method of an adapter, com-
prising:

adjusting an impedance between the adapter and a target

network.

8. The impedance matching method of the adapter accord-
ing to claim 7, wherein

the step of adjusting the impedance between the adapter

and the target network comprises:

connecting or disconnecting a terminal resistor between

two interfaces of a CAN interface module according to
a control instruction sent by a host computer to adjust
a resistance value between the two interfaces.
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