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(57) ABSTRACT

Auniversal serial bus (USB) hub with a host bridge function
and a control method thereof are provided. The USB hub
utilizes a host bridge controller to connect two upstream
ports so that two host devices connected to the two upstream
ports are capable of transmitting/receiving data each other
synchronously, thereby increasing usage convenience and

111127857 flexibility and making full use of the tow upstream ports.
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UNIVERSAL SERIAL BUS (USB) HUB WITH
HOST BRIDGE FUNCTION AND CONTROL
METHOD THEREOF

CROSS REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims priority to Taiwan Appli-
cation Serial No. 111127857, filed Jul. 25, 2022, the disclo-
sure of which is incorporated herein by reference.

FIELD OF DISCLOSURE

[0002] The present disclosure relates to a hub and its
method, in particular to a USB hub with a host bridge
function and a control method thereof.

BACKGROUND

[0003] With a rapid development of information technol-
ogy, an application of electronic products is becoming more
and more popular, such as notebooks, mobile phones, tab-
lets, and other handheld electronic devices can be seen
everywhere. A characteristic of these electronic devices is
that they can be carried around and used anytime and
anywhere. Moreover, in order to enable various electronic
devices to be connected to each other for a large amount of
data transmission, the multiple electronic devices are usually
plugged into downstream ports of a hub by a universal serial
bus (USB) connection line. An upstream port of the hub is
connected to a host device, so that the electronic devices and
the host device can transmit or receive data with each other
through a USB transmission protocol of the hub.

[0004] In the prior art, a USB connection line is used to
connect an upstream port of the hub to the host device.
Another upstream port of the hub cannot be connected to
another host device, so that the two host devices cannot
transmit data through the two upstream ports. It is quite
inconvenient to use, and the connection between the hub and
the host devices is greatly restricted. Accordingly, it is
necessary to provide a new type of hub to improve the above
problems.

SUMMARY OF DISCLOSURE

[0005] One purpose of the present disclosure is to provide
a USB hub with a host bridge function and a control method
thereof. Two upstream ports are connected by a host bridge
controller, so that two host devices connected to the two
upstream ports can transmit data to each other synchro-
nously, which improves the convenience of use and the
flexibility of the hub.

[0006] Inorderto achieve the above purpose, the USB hub
with the host bridge function of the present disclosure is
suitable for connecting a first host device, a second host
device, and a plurality of peripheral devices. The USB hub
includes a first upstream port, a second upstream port, a USB
controller, a switch module, a host bridge controller, and a
plurality of first downstream ports. The first upstream port is
configured to connect to the first host device. The second
upstream port is configured to connect to the second host
device. The USB controller is coupled to the first upstream
port and the second upstream port, and is configured to
determine power levels of the first upstream port and the
second upstream port, so as to determine that the power
levels of the first upstream port and the second upstream port
are greater than a predetermined level. The switch module is

Jan. 25, 2024

connected to the USB controller, the first upstream port, and
the second upstream port, and is configured to switch the
first upstream port and the second upstream port to respec-
tively connect the USB controller and the host bridge
controller. The host bridge controller is connected to the
USB controller and the switch module, is configured to
receive a first data from the first upstream port via the USB
controller and the switch module and transmit the first data
to the second host device connected to the second upstream
port, and is configured to receive a second data from the
second upstream port via the USB controller and the switch
module and transmit the second data to the first host device
connected to the first upstream port. The plurality of first
downstream ports are coupled to the USB controller, are
connected to the peripheral devices, and are configured to
transmit and receive the first data and the second data
to/from the peripheral devices.

[0007] In some embodiments, the host bridge controller
includes a first bridge, a buffer, and a second bridge. The first
bridge is connected to the switch module and the USB
controller, and is configured to transmit and receive the first
data and the second data transmitted via the switch module
and the USB controller, and the first data and the second data
parsed by the USB controller. The buffer is connected to the
first bridge, and is configured to store the first data and the
second data. The second bridge is connected to the buffer
and the USB controller, and is configured to transmit and
receive the first data and the second data transmitted via the
switch module and the USB controller, and the first data and
the second data parsed by the USB controller.

[0008] In some embodiments, the switch module is dis-
posed in the host bridge controller, and the host bridge
controller controls switching of the switch module.

[0009] In some embodiments, the USB hub with the host
bridge function further includes an upstream control circuit.
The upstream control circuit is connected between the
switch module and the USB controller, and is configured to
control data transmission and reception between the first
host device and the USB controller.

[0010] In some embodiments, the USB hub with the host
bridge function further includes a plurality of first down-
stream control circuits. The plurality of first downstream
control circuits are connected between the first downstream
ports and the USB controller, and are configured to control
data transmission and reception between the first down-
stream ports and the USB controller.

[0011] In some embodiments, the USB hub with the host
bridge function further includes a second downstream con-
trol circuit. The second downstream control circuit is con-
nected between the USB controller, the host bridge control-
ler, and the switch module, and is configured to control the
data transmission and reception between the USB controller
and the host bridge controller.

[0012] In some embodiments, the power levels are level
values of VBUS pins defined by USB interfaces of the first
host device and the second host device.

[0013] In some embodiments, when the switch module
switches the first host device so that the first upstream port
is connected to the USB controller, the switch module
simultaneously switches the second host device so that the
second upstream port is connected to the host bridge con-
troller, and the first data from the first upstream port is
transmitted from the first host device to the second host
device.
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[0014] In some embodiments, when the switch module
switches the second host device so that the second upstream
port is connected to the USB controller, the switch module
simultaneously switches the first host device so that the first
upstream port is connected to the host bridge controller, and
the second data from the second upstream port is transmitted
from the second host device to the first host device.
[0015] The present disclosure also provides a control
method of a universal serial bus (USB) hub with a host
bridge function of suitable for connecting a first host device,
a second host device, and a plurality of peripheral devices,
the control method includes steps of:

[0016] determining power levels of a first upstream port
and a second upstream port by a USB controller, to
determine that the power levels of the first upstream
port and the second upstream port are greater than a
predetermined level;

[0017] switching the first upstream port and the second
upstream port to respectively connect the USB control-
ler and a host bridge controller by a switch module
according to the predetermined level;

[0018] receiving, by the host bridge controller, a first
data from the first upstream port via the USB controller
and the switch module and transmitting the first data to
the second host device comnected to the second
upstream port, and receiving a second data from the
second upstream port via the USB controller and the
switch module and transmitting the second data to the
first host device connected to the first upstream port;
and

[0019] transmitting and receiving the first data and the
second data to/from the peripheral devices by a plural-
ity of first downstream ports.

[0020] Insome embodiments, the step of receiving, by the
host bridge controller, the first data from the first upstream
port via the USB controller and the switch module and
transmitting the first data to the second host device con-
nected to the second upstream port, and receiving the second
data from the second upstream port via the USB controller
and the switch module and transmitting the second data to
the first host device connected to the first upstream port
includes steps of: transmitting and receiving, by a first
bridge, the first data and the second data transmitted via the
switch module and the USB controller, and the first data and
the second data parsed by the USB controller; storing the
first data and the second data by a buffer; and transmitting
and receiving, by a second bridge, the first data and the
second data transmitted via the switch module and the USB
controller, and the first data and the second data parsed by
the USB controller.

[0021] Insome embodiments, the step of receiving, by the
host bridge controller, the first data from the first upstream
port via the USB controller and the switch module and
transmitting the first data to the second host device con-
nected to the second upstream port, and receiving the second
data from the second upstream port via the USB controller
and the switch module and transmitting the second data to
the first host device connected to the first upstream port
includes a step of: controlling, by an upstream control
circuit, data transmission and reception between the first
host device and the USB controller.

[0022] In some embodiments, the step of transmitting and
receiving the first data and the second data to/from the
peripheral devices by the plurality of first downstream ports
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includes a step of: controlling, by a plurality of first down-
stream control circuits, data transmission and reception
between the first downstream ports and the USB controller.
[0023] In some embodiments, the step of switching the
first upstream port and the second upstream port to respec-
tively connect the USB controller and the host bridge
controller by the switch module according to the predeter-
mined level includes a step of: controlling, by a second
downstream control circuit, data transmission and reception
between the USB controller and the host bridge controller.
[0024] In some embodiments, the power levels are level
values of VBUS pins defined by USB interfaces of the first
host device and the second host device.

[0025] In some embodiments, in response to the first host
device being connected to the USB hub earlier than the
second host device, the switch module performs a switching
operation so that the first host device is connected to the
USB controller via the first upstream port, the switch module
is switched simultaneously, and the second host device is
connected to the host bridge controller via the second
upstream port so that the first data from the first upstream
port is transmitted from the first host device to the second
host device.

[0026] In some embodiments, in response to the second
host device being connected to the USB hub earlier than the
first host device, the switch module switches the second host
device so that the second upstream port is connected to the
USB controller, the switch module switches the first host
device simultaneously, and the first upstream port is con-
nected to the host bridge controller so that the second data
from the second upstream port is transmitted from the
second host device to the first host device.

[0027] In the USB hub with the host bridge function and
its control method of the present disclosure, the two
upstream ports are connected by the host bridge controller,
so that the two host devices connected to the two upstream
ports can transmit data to each other in a bidirectional
synchronous manner, thereby improving the convenience
and flexibility of the hub to make full use of the two
upstream ports.

BRIEF DESCRIPTION OF DRAWINGS

[0028] In order to more clearly illustrate the technical
solution in embodiments of the present disclosure, the
following briefly introduces the accompanying drawings
that need to be used in the description of the embodiments.
Apparently, the drawings in the following description are
only some examples of the present disclosure. For those
skilled in the art of the present disclosure, other drawings
can also be obtained from these drawings.

[0029] FIG. 1 is a block diagram of a universal serial bus
hub with a host bridge function according to an embodiment
of the present disclosure.

[0030] FIG. 2 is a flowchart of a control method of a
universal serial bus hub with a host bridge function accord-
ing to an embodiment of the present disclosure.

DETAILED DESCRIPTION

[0031] Referring to the accompanying drawings, same
reference numerals represent the same components or simi-
lar components. The principles of the present disclosure are
exemplified by implementation in an appropriate computing
environment. The following description is based on the
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illustrated specific embodiments of the present disclosure,
which should not be construed as limiting other specific
embodiments not described in detail in the present disclo-
sure.

[0032] Referring to FIG. 1, which shows a block diagram
of a universal serial bus (USB) hub 100 with a host bridge
function according to an embodiment of the present disclo-
sure. The USB hub 100 is suitable for connecting a first host
device 118a, a second host device 1185, and a plurality of
peripheral devices 120. The hub 100 includes a first
upstream port 102a, a second upstream port 1025, a switch
module 104, an upstream control circuit 106, a USB con-
troller 108, a plurality of first downstream control circuits
110, a second downstream control circuit 112, a host bridge
controller 114, and a plurality of first downstream port 116.
The first upstream port 102a is configured to connect to the
first host device 118a, and the second upstream port 1025 is
configured to connect to the second host device 1185.
[0033] As shown in FIG. 1, the USB controller 108 is
coupled to the first upstream port 102a and the second
upstream port 1025 to determine power levels of the first
upstream port 102a and the second upstream port 1025, so
as to determine that the power levels of the first upstream
port 102a and the second upstream port 1026 are greater
than a predetermined level, and to determine whether the
first host device 118a and the second host device 1185 are
respectively connected to the first upstream port 102 and
the second upstream port 10256. In some embodiments, the
power levels are level values of VBUS pins defined by USB
interfaces of the first host device 118a and the second host
device 11854. In some embodiments, the USB controller 108
is coupled to the first upstream port 102a through the
upstream control circuit 106 and the switch module 104, and
is coupled to the second upstream port 1026 through the
second downstream control circuit 112 and the host bridge
controller 114.

[0034] As shown in FIG. 1, the switch module 104 is
connected to the USB controller 108, the first upstream port
102a, and the second upstream port 1025 for switching the
first upstream port 102a and the second upstream port 1025
to connect to the USB controller 108 and the host bridge
controller 114 respectively. In some embodiments, the
switch module 104 is connected to the second downstream
control circuit 112, the host bridge controller 114, and the
second upstream port 1025, or is coupled to the second
upstream port 1025 through the second downstream control
circuit 112 and the host bridge controller 114. In some
embodiments, the second downstream control circuit 112 is
connected between the USB controller 108, the host bridge
controller 114, and the switch module 104 to control data
transmission and reception between the USB controller 108
and the host bridge controller 114. In some embodiments, as
shown in FIG. 1, the switch module 104 is independently
arranged outside the host bridge controller 114 to switch the
first upstream port 102a and the second upstream port 1025
to connect to the USB controller 108 and the host bridge
controller 114 respectively.

[0035] In another embodiment, the switch module 104 is
disposed in the host bridge controller 114, and the host
bridge controller 114 controls switching of the switch mod-
ule.

[0036] As shown in FIG. 1, the host bridge controller 114
is connected to the USB controller 108 and the switch
module 104, is configured to receive a first data from the first
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upstream port 102a via the USB controller 108 and the
switch module 104 and transmit the first data to the second
host device 1185 connected to the second upstream port
1024, and is configured to receive a second data from the
second upstream port 1025 via the USB controller 108 and
the switch module 104 and transmit the second data to the
first host device 118a connected to the first upstream port
102a. A plurality of first downstream ports 116 are coupled
to the USB controller 108, are connected to the peripheral
devices 120, and are configured to transmit and receive the
first data and the second data to/from the peripheral devices
120. In some embodiments, a plurality of first downstream
control circuits 110 are connected between the first down-
stream ports 116 and the USB controller 108 to control data
transmission and reception between the first downstream
ports 116 and the USB controller 108. In some embodi-
ments, the host bridge controller 114 is connected to the
USB controller 108 through a second downstream control
circuit 112.

[0037] InFIG. 1, the host bridge controller 114 includes a
first bridge 122a, a buffer 124, and a second bridge 1225.
The first bridge 122a is connected to the switch module 104
and the USB controller 108 for transmitting and receiving
the first data and the second data transmitted through the
switch module 104 and the USB controller 108, and the first
data and the second data parsed by the USB controller 108.
In some embodiments, the first bridge 1224 is connected to
the switch module 104 through the second downstream
control circuit 112. The buffer 124 is connected to the first
bridge 1224 for storing the first data and the second data. In
some embodiments, the buffer 124 is connected between the
first bridge 122a and the second bridge 1225. The second
bridge 1225 is connected to the buffer 124 and the USB
controller 108 for transmitting and receiving the first data
and the second data transmitted through the switch module
104 and the USB controller 108, and the first data and the
second data parsed by the USB controller 108. In some
embodiments, the second bridge 1225 is connected to the
USB controller 108 through the switch module 104.

[0038] In the embodiment shown in FIG. 1, the upstream
control circuit 106 is connected between the first upstream
port 102a and the USB controller 108 to control data
transmission and reception between the first host device
1184 and the USB controller 108. The plurality of first
downstream control circuits 110 are connected between the
first downstream ports 116 and the USB controller 108 to
control data transmission and reception between the first
downstream ports 116 and the USB controller 108.

[0039] In FIG. 1, when the first host device 118a is
connected to the hub 100 earlier than the second host device
1185, the switch module 104 will perform a switching
operation so that the first host device 118a is connected to
the USB controller 108 via the first upstream port 102a.
Simultaneously, the switch module 104 will switch, the
second host device 1185 is connected to the host bridge
controller 114 via the second upstream port 1025, so that the
first data from the first upstream port 102¢ is transmitted
from the first host device 118a to the second host device
1185. In other words, when the first host device 118a is
connected to the USB controller 108 via the first upstream
port 102a, the second host device 1185 is simultaneously
connected to the host bridge controller 114 via the second
upstream port 1025, so that the first host device 1184 and the
second host device 1185 can synchronously access the data
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in the host bridge controller 114. For example, the first host
device 118a transmits the first data to the host bridge
controller 114, and the second host device 1185 receives the
first data transmitted by the first host device 118a. Alterna-
tively, for example, the second host device 1185 transmits
the second data to the host bridge controller 114, and the first
host device 118a receives the second data transmitted by the
second host device 118b. At the same time, the first host
device 118a can access data to the peripheral devices 120
through the USB controller 108 and through the downstream
control circuit 110 and the first downstream port 116.

[0040] Similarly, when the second host device 1185 is
connected to the hub 100 earlier than the first host device
1184, the switch module 104 will switch the second host
device 1186 so that the second upstream port 10256 is
connected to the USB controller 108. Simultaneously, the
switch module 104 will switch the first host device 118a, so
that the first upstream port 102a is connected to the host
bridge controller 114, and the second data from the second
upstream port 1025 is transmitted from the second host
device 1185 to the first host device 118a. In other words,
when the second host device 1185 is connected to the hub
100 earlier than the first host device 1184, the second host
device 1185 is connected to the USB controller 108 via the
second upstream port 1025, and the first host device 1184 is
simultaneously connected to the host bridge controller 114
via the first upstream port 102a. Thus, the second host
device 1186 and the first host device 118a can synchro-
nously access the data in the host bridge controller 114. For
example, the second host device 1184 transmits the second
data to the host bridge controller 114, and the first host
device 118a receives the first data transmitted by the second
host device 118b. Alternatively, for example, the first host
device 118a transmits the first data to the host bridge
controller 114, and the second host device 1185 receives the
first data transmitted by the first host device 118a. At the
same time, the second host device 1185 can access data to
the peripheral devices 120 through the USB controller 108
and through the downstream control circuit 110 and the first
downstream port 116.

[0041] In a preferred embodiment, when the first host
device 118a is connected to the hub 100 earlier than the
second host device 1185, the switch module 104 will per-
form the switching operation, so that the first host device
118a is connected to the USB controller 108 via the first
upstream port 102q. Furthermore, the first data of the first
host device 118a can be transmitted to the host bridge
controller 114 via the first upstream port 102a, the switch
module 104, the upstream control circuit 106, the USB
controller 108, and the second downstream control circuit
112 in sequence. Simultaneously, the switch module 104
will switch to make the second host device 1185 to connect
to the host bridge controller 114 via the second upstream
port 1025. Therefore, the first data from the first upstream
port 102a is transmitted from the first host device 118a to the
second host device 1185.

[0042] Correspondingly, when the second host device
11854 is connected to the hub 100 earlier than the first host
device 118a, the switch module 104 will perform the switch-
ing operation to make the second host device 1185 to
connect to the USB controller 108 via the second upstream
port 1025. Furthermore, the second data of the second host
device 11856 can be transmitted to the host bridge controller
114 via the second upstream port 1025, the switch module
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104, the upstream control circuit 106, the USB controller
108, and the second downstream control circuit 112 in
sequence. Simultaneously, the switch module 104 will
switch, the first host device 118a is connected to the host
bridge controller 114 via the first upstream port 102a, so that
the second data from the second upstream port 1025 is
transmitted from the second host device 1185 to the first host
device 118a.

[0043] In this way, the first host device 118a and the
second host device 1185 can mutually access data in the host
bridge controller 114 synchronously. For example, the first
host device 118a transmits the first data to the host bridge
controller 114, and the second host device 1185 receives the
first data transmitted by the first host device 118a. Alterna-
tively, for example, the second host device 1185 transmits
the second data to the host bridge controller 114, and the first
host device 118a receives the second data transmitted by the
second host device 1185.

[0044] According to the above, in the hub 100 and the
control method of the USB with the host bridge function of
the present disclosure, the two upstream ports 102a/1025 are
connected by the host bridge controller 114, so that the two
host devices 118a/1185 connected to the two upstream ports
102a/10256 can transmit data to each other synchronously,
thereby improving the convenience and flexibility of use of
the hub 100, so as to make full use of the two upstream ports
102a/1025.

[0045] Referring to FIG. 1 and FIG. 2, FIG. 2 is a
flowchart of a control method of a universal serial bus hub
100 with a host bridge function according to an embodiment
of the present disclosure.

[0046] In step S200, when the first host device 118a is
connected to the first upstream port 1024, the switch module
104 switches the first upstream port 102a to the USB
controller 108. In one embodiment, the upstream control
circuit 106 is configured to control data transmission and
reception between the first host device 1184 and the USB
controller 108.

[0047] In step S202, when the second host device 1185 is
connected to the second upstream port 1025, the switch
module 104 switches the second upstream port 1025 to the
host bridge controller 114, and the host bridge controller 114
is connected to the USB controller 108.

[0048] In step S204, the USB controller 108 determines
power levels of the first upstream port 102a and the second
upstream port 1025 to determine that the power levels of the
first upstream port 102a and the second upstream port 1025
are greater than a predetermined level. In one embodiment,
the power levels are level values of VBUS pins defined by
USB interfaces of the first host device 118a and the second
host device 1185.

[0049] In step S206, according to the predetermined level,
the switch module 104 is configured to switch the first
upstream port 102a and the second upstream port 1025 to
connect to the USB controller 108 and the host bridge
controller 114 respectively. In one embodiment, the second
downstream control circuit 112 is configured to control the
data transmission and reception between the USB controller
108 and the host bridge controller 114.

[0050] In step S208, the host bridge controller 114
receives the first data from the first upstream port 102a via
the USB controller 108 and the switch module 104, and
transmits the first data to the second host device 1185
connected to the second upstream port 1025. Moreover, the
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host bridge controller 114 receives the second data from the
second upstream port 1025 via the USB controller 108 and
the switch module 104, and transmits the second data to the
first host device 118a connected to the first upstream port
102a. The step S208 also includes the following steps. The
first bridge 1224 transmits and receives the first data and the
second data transmitted via the switch module 104 and the
USB controller 108, and the first data and the second data
parsed by the USB controller 108. The buffer 124 stores the
first data and the second data. The second bridge 1225
transmits and receives the first data and the second data
transmitted via the switch module 104 and the USB con-
troller 108, and the first data and the second data parsed by
the USB controller 108.

[0051] In step S210, when the first host device 118a is
connected to the hub 100 earlier than the second host device
1185, the switch module 104 performs a switching operation
so that the first host device 118« is connected to the USB
controller 108 via the first upstream port 102a. The switch
module 104 switches simultaneously to connect the second
host device 1185 to the host bridge controller 114 via the
second upstream port 1025, so that the first data from the
first upstream port 102q is transmitted from the first host
device 118a to the second host device 1185.

[0052] In step S212, when the second host device 1185 is
connected to the hub 100 earlier than the first host device
1184, the switch module switches 104 the second host
device 118a so that the second upstream port 10256 is
connected to the USB controller 108. The switch module
104 simultaneously switches the first host device 118a so
that the first upstream port 102a is connected to the host
bridge controller 114, and the second data from the second
upstream port 1025 is transmitted from the second host
device 1186 to the first host device 118a.

[0053] In step S214, the first data and the second data are
transmitted to and received from the peripheral devices 120
by the plurality of first downstream ports 116. In one
embodiment, the plurality of first downstream control cir-
cuits 110 are used to control data transmission and reception
between the first downstream ports 116 and the USB con-
troller 108.

[0054] In summary, in the USB hub with the host bridge
function and its control method of the present disclosure, the
two upstream ports are connected by the host bridge con-
troller, so that the two host devices connected to the two
upstream ports can transmit data to each other in a bidirec-
tional synchronous manner, thereby improving the conve-
nience and flexibility of the hub to make full use of the two
upstream ports.

[0055] Although the present disclosure has been disclosed
above with preferred embodiments, it is not intended to limit
the present disclosure. Those skilled in the art of the present
disclosure may make various changes and modifications
without departing from the spirit and scope of the present
disclosure. Therefore, the scope of protection of the present
disclosure should be defined by the appended claims.

What is claimed is:

1. A universal serial bus (USB) hub with a host bridge
function suitable for connecting a first host device, a second
host device, and a plurality of peripheral devices, the USB
hub comprising:

a first upstream port configured to connect to the first host

device;
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a second upstream port configured to connect to the
second host device;

a USB controller coupled to the first upstream port and the
second upstream port, and configured to determine that
whether power levels of the first upstream port and the
second upstream port are greater than a predetermined
level or not;

a switch module connected to the USB controller, the first
upstream port, and the second upstream port, and
configured to switch the first upstream port and the
second upstream port to respectively connect the USB
controller and a host bridge controller;

the host bridge controller connected to the USB controller
and the switch module, configured to receive a first data
from the first upstream port via the USB controller and
the switch module and transmit the first data to the
second host device connected to the second upstream
port, and configured to receive a second data from the
second upstream port via the USB controller and the
switch module and transmit the second data to the first
host device connected to the first upstream port; and

a plurality of first downstream ports coupled to the USB
controller, connected to the peripheral devices, and
configured to transmit and receive the first data and the
second data to/from the peripheral devices.

2. The USB hub with the host bridge function according

to claim 1, wherein the host bridge controller comprises:

a first bridge connected to the switch module and the USB
controller, and configured to transmit and receive the
first data and the second data transmitted via the switch
module and the USB controller, and the first data and
the second data parsed by the USB controller;

a buffer connected to the first bridge, and configured to
store the first data and the second data; and

a second bridge connected to the buffer and the USB
controller, and configured to transmit and receive the
first data and the second data transmitted via the switch
module and the USB controller, and the first data and
the second data parsed by the USB controller.

3. The USB hub with the host bridge function according
to claim 1, wherein the switch module is disposed in the host
bridge controller, and the host bridge controller controls
switching of the switch module.

4. The USB hub with the host bridge function according
to claim 1, further comprising an upstream control circuit
connected between the switch module and the USB control-
ler, and configured to control data transmission and recep-
tion between the first host device and the USB controller.

5. The USB hub with the host bridge function according
to claim 1, further comprising a plurality of first downstream
control circuits connected between the first downstream
ports and the USB controller, and configured to control data
transmission and reception between the first downstream
ports and the USB controller.

6. The USB hub with the host bridge function according
to claim 1, further comprising a second downstream control
circuit connected between the USB controller, the host
bridge controller, and the switch module, and configured to
control the data transmission and reception between the
USB controller and the host bridge controller.

7. The USB hub with the host bridge function according
to claim 1, wherein the power levels are level values of
VBUS pins defined by USB interfaces of the first host device
and the second host device.
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8. The USB hub with the host bridge function according
to claim 1, wherein in response to the first host device being
connected to the USB hub earlier than the second host
device, the switch module performs a switching operation so
that the first host device is connected to the USB controller
via the first upstream port, the switch module is switched
simultaneously, and the second host device is connected to
the host bridge controller via the second upstream port so
that the first data from the first upstream port is transmitted
from the first host device to the second host device.
9. The USB hub with the host bridge function according
to claim 1, wherein in response to the second host device
being connected to the USB hub earlier than the first host
device, the switch module switches the second host device
so that the second upstream port is connected to the USB
controller, the switch module switches the first host device
simultaneously, and the first upstream port is connected to
the host bridge controller so that the second data from the
second upstream port is transmitted from the second host
device to the first host device.
10. A control method of a universal serial bus (USB) hub
with a host bridge function suitable for connecting a first
host device, a second host device, and a plurality of periph-
eral devices, the control method comprising steps of:
determining that whether power levels of the first
upstream port and the second upstream port are greater
than a predetermined level or not by a USB controller;

switching the first upstream port and the second upstream
port to respectively connect the USB controller and a
host bridge controller by a switch module according to
the predetermined level;
receiving, by the host bridge controller, a first data from
the first upstream port via the USB controller and the
switch module and transmitting the first data to the
second host device connected to the second upstream
port, and receiving a second data from the second
upstream port via the USB controller and the switch
module and transmitting the second data to the first host
device connected to the first upstream port; and

transmitting and receiving the first data and the second
data to/from the peripheral devices by a plurality of first
downstream ports.

11. The control method of the USB hub with the host
bridge function according to claim 10, wherein the step of
receiving, by the host bridge controller, the first data from
the first upstream port via the USB controller and the switch
module and transmitting the first data to the second host
device connected to the second upstream port, and receiving
the second data from the second upstream port via the USB
controller and the switch module and transmitting the sec-
ond data to the first host device connected to the first
upstream port, comprising:

transmitting and receiving, by a first bridge, the first data

and the second data transmitted via the switch module
and the USB controller, and the first data and the
second data parsed by the USB controller;

storing the first data and the second data by a buffer; and

transmitting and receiving, by a second bridge, the first

data and the second data transmitted via the switch
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module and the USB controller, and the first data and
the second data parsed by the USB controller.

12. The control method of the USB hub with the host
bridge function according to claim 10, wherein the step of
receiving, by the host bridge controller, the first data from
the first upstream port via the USB controller and the switch
module and transmitting the first data to the second host
device connected to the second upstream port, and receiving
the second data from the second upstream port via the USB
controller and the switch module and transmitting the sec-
ond data to the first host device connected to the first
upstream port, comprising:

controlling, by an upstream control circuit, data transmis-

sion and reception between the first host device and the
USB controller.

13. The control method of the USB hub with the host
bridge function according to claim 10, wherein the step of
transmitting and receiving the first data and the second data
to/from the peripheral devices by the plurality of first
downstream ports, comprising:

controlling, by a plurality of first downstream control

circuits, data transmission and reception between the
first downstream ports and the USB controller.

14. The control method of the USB hub with the host
bridge function according to claim 10, wherein the step of
switching the first upstream port and the second upstream
port to respectively connect the USB controller and the host
bridge controller by the switch module according to the
predetermined level, comprising:

controlling, by a second downstream control circuit, data

transmission and reception between the USB controller
and the host bridge controller.

15. The control method of the USB hub with the host
bridge function according to claim 10, wherein the power
levels are level values of VBUS pins defined by USB
interfaces of the first host device and the second host device.

16. The control method of the USB hub with the host
bridge function according to claim 10, wherein in response
to the first host device being connected to the USB hub
earlier than the second host device, the switch module
performs a switching operation so that the first host device
is connected to the USB controller via the first upstream
port, the switch module is switched simultaneously, and the
second host device is connected to the host bridge controller
via the second upstream port so that the first data from the
first upstream port is transmitted from the first host device to
the second host device.

17. The control method of the USB hub with the host
bridge function according to claim 10, wherein in response
to the second host device being connected to the USB hub
earlier than the first host device, the switch module switches
the second host device so that the second upstream port is
connected to the USB controller, the switch module switches
the first host device simultaneously, and the first upstream
port is connected to the host bridge controller so that the
second data from the second upstream port is transmitted
from the second host device to the first host device.

#* #* #* #* #*



