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DATA TRANSMISSION DEVICE, AND DATA
TRANSMISSION METHOD

TECHNICAL FIELD
[0001] The present application relates to the technical field of intelligent

conference and, in particular, to a data transmission device and a data transmission

method.

BACKGROUND
[0002] To help people communicate in a conference, current technologies provide

different solutions including, for example, projecting a presentation onto a screen for
showing and sharing, remote instant communication and providing writing canvas by
a large format display screen and the like. Moreover, a screen of personal computer
can be mirrored to the large format display screen in the conference room by using a
wireless screen transmission device.

[0003] A wireless screen transmission device in the prior art isinstaling adriver on
a processing device (for example, a personal computer or a mobile phone), where the
driver will capture the screen of the processing device at a constant frequency during
running, compress and encode the data of captured screen, and then transfer the data
to the wireless screen transmission device inserted into the processing device via a
USB interface. A wireless module of the wireless screen transmission device transmit
the data to a large format display screen used in a conference over the communication
network for decoding and displaying. The problem is that downloading the driver and
installing the driver necessarily on the processing device are relatively

time-consuming, and thus significantly influence the efficiency of conference.

SUMMARY
[0004] Embodiments of the present application provide a data transmission device

and a data transmission method, which can realize the driver-free screen transmission,

shorten the preparation time for screen transmission and avoid consuming resources
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of terminal device.

[0005] In one aspect, embodiments of the present application provide a data
transmission device, including a TypeC interface, a wireless module, a first data
transformation chip and a microprocessor; the TypeC interface is connected with the
first data transformation chip, the first data transformation chip is connected with the
TypeC interface and the microprocessor, and the microprocessor is connected with the
wireless module; the TypeC interface is configured to receive media data in DP
protocol format, where the media data is media content presented on a screen of a
terminal device; the first data transformation chip receives the media data in DP
protocol format transmitted through the TypeC interface, and coverts the media data
into data in a first format; the microprocessor is configured to receive the data in the
first format, compress and encode the data in the first format into data in a second
format; the wireless module is configured to transmit the data in the second format to
a data receiving device. The data in the first format includes video data in MIPI
format and/or audio data in 12S format. The data in the second format includes video
data in H.264/H.265 format and/or audio datain AAC format. Both of the data in the
first format and the data in the second format adopt generic video/audio transmission
protocol, so asto improve the versatility.

[0006] The data transmission device provided in the present embodiment includes
the TypeC interface capable of directly obtaining the media data in DP protocol
format which is output by the termina device, in DP (Display Port) working mode, a
user’s terminal device can transmit media content containing video data and audio
data to the data transmission device, without installing a specific driver. Also, the data
transmission device includes the first data transformation chip capable of
transforming the media datain DP protocol format into the data in the first format, the
microprocessor for transforming the data in the first format into the data in the second
format, and the wireless module for transmitting the data in the second format into the
wireless communication network. When the TypeC interface of the data transmission
device is inserted into the user’'s terminal device, the data transmission device
automatically obtains the media content exhibited on the screen of the terminal device
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via the TypeC interface, and transmits the media content into the communication
network, thereby realizing the screen transmission, without installing driver, to other
network nodes in the communication network for displaying. Compared with
transferring the compressed and encoded data to the wireless module by using the
USB interface in the prior art, embodiments of the present application have effects of
driver-free screen transmission, shortening the preparation time for screen
transmission and avoiding consuming resources of the processing device.

[0007] In an aternative embodiment, the data transmission device further includes
a trigger device, configured to receive a first user operation, where the first user
operation is a screen transmission trigger signal; the first user operation is used for
triggering the microprocessor to transform the data in the first format into the datain
the second format, and trigger the wireless module to transmit the data in the second
format.

[0008] The trigger device is configured to control the compression and encoding
operation of the microprocessor and the transmitting operation of the wireless module.
Specificaly, the trigger device may be a physical input device, such as a key set on
the data transmission device or a remote controller wirelessly connected to the data
transmission device. The microprocessor is further configured to discard the received
datain the first format, before the first user operation is received by the trigger device,
thereby reducing unnecessary actions of compression, encoding and transmitting.
After receiving the trigger operated by the first user, the microprocessor starts the
work of compressing and encoding, compresses and encodes the data in the first
format into the data in the second format, and transmits the data in the second format
viathe wireless module.

[0009] In an alternative embodiment, the TypeC interface includes at least one
pair of differential signal transmission pins configured to receive the media datain DP
protocol format. The terminal device invokes a preset DP (Display Port) driver of the
operation system, obtains the media data containing the media content from a video
memory, the media data including video data and audio data, and encapsulates the
media data according to the DP (Display Port) protocol, and transmits the media data
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through from differential signal transmission pins of a USB-Type-C interface of the
terminal device to differential signal transmission pins of the TypeC interface.
Specificaly, the media content includes but not limited to the content displayed on the
screen of the termina device. Thus, through the means that the termina device
invokes the preset DP (Display Port) driver of its operation system, the terminal
device sets the pair of differentia signal transmission pin of the USB-Type-C
interface of the terminal device to work in the DP (Display Port) mode, transmits the
media data in DP protocol format to the differential signal transmission pin of the
TypeC interface on the data transmission device, the data transmission device is
enabled to run without driver when inserted into the user terminal device.

[0010] In an alternative embodiment, the TypeC interface further includes a
paring communication pin configured to transmit a first request signal, where the first
request signal is used for requesting the terminal device to transmit the media data in
DP protocol format to the at least one pair of differential signal transmission pins. The
paring communication pin is further configured to transmit a second request signal,
where the second request signal is used for requesting the terminal device to supply
power according to a power requirement of the data transmission device. Specificaly,
the paring communication pins is CC pin corresponding to a CC pin of the
USB-Type-C interface. When the data transmission device is inserted into the user’s
terminal device, the CC pin of the TypeC interface of the data transmission device is
connected with the the CC pin of the USB-Type-C interface of the user’s termind
device, and the configuration information is transferred between the data transmission
device and the user’'s terminal device via the connected CC pins. Since the
USB-Type-C isauniversal interface, and is pre-installed in the user’s terminal device
and the data transmission device, the driver-free operation can be realized once the
two USB-Type-C interfaces are connected in pair.

[0011] In an dternative embodiment, the TypeC interface further includes
USB2.0 data transmission pins connected with the microprocessor. The wireless
module is further configured to receive atouch signal from a communication network,
and transmit the touch signal to the termina device viathe USB2.0 data transmission
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pins. Optionaly, the microprocessor is further configured to encapsulate the touch
signal, which is received from the communication network by the wireless module,
into asignal in HID device format. The control information from other devices to the
terminal device is transmitted back to the terminal device through the USB2.0 data
transmission pins to implement interaction. Also, optionally, those control information
may be encapsulated into a signal in HID format by the microprocessor. Since the
HID format is aformat that can be natively supported by major operation systems, the
terminal device can directly respond to the HID format signal without the requirement
of developing a dedicated driver on the termina device, thereby saving the
devel opment workload and improving the versatility.

[0012] The data transmission device further includes a memory communicatively
connected with the microprocessor; the memory stores an executable program; the
executable program is configured to run after being downloaded to the termind
device, the executable program is further configured to trigger, when the terminal
device is running, the terminal device to obtain the media content, and trigger the
terminal device to compress and encode the obtained media content into a USB2.0
data; the microprocessor is configured to obtain the executable program from the
memory when being triggered, and transmit the executable program to the terminal
device; the microprocessor is further configured to transmit the received USB2.0 data
viathe wireless module.

[0013] The USB2.0 data transmission pins of the terminal device may be pinsin a
USB-Type-C socket, and may aso be pins in a USB2.0 socket or a USB3.0 socket.
When the terminal device includes the USB-Type-C socket, the TypeC interface of the
data transmission device can be directly inserted into the socket. The mediadatain DP
protocol format can be transmitted by using the differential signal transmission pins,
and the USB2.0 data transmission pins of the terminal device and the USB2.0 data
transmission pins of the data transmission device are connected correspondingly so
that other data can be transmitted. When the terminal device does not include
USB-Type-C socket, but only includes the USB2.0 socket or USB3.0 socket, it may
connect an interface converter for converting a TypeC socket into a USB2.0 plug or a
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USB3.0 plug to the TypeC interface of the data transmission device, then the data
transmission device can be inserted into a corresponding socket of the terminal device,
and the terminal device can download the program from the data transmission device
and then compress and encode the media content of the terminal device into the
USB2.0 data and output, and transmit the USB2.0 data into the data transmission
device via the USB2.0 data transmission pin, thereby improving the compatibility of
the data transmission device.
[0014] In some cases, the data transmission device further includes a second data
transformation chip, via which the first data transformation chip is connected to the
microprocessor. Using the two transformation chips to perform the format
transformation to the media data in DP protocol format, which is received through the
TypeC interface by the data transmission device, can reduce the difficulty of source
searching for devices.
[0015] In another aspect, the present embodiment also provides a data
transmission method, including:

identifying, by a processor or afirst data transformation chip via a TypeC
interface, a connection with the terminal device; transmitting a first request signal to
the terminal device via a paring communication pin of the TypeC interface, where the
first request signal is used for requesting the terminal device to transmit mediadatain
DP protocol format to the at least one pair of differential signal transmission pins;
upon receipt of afirst user operation, receiving the media data in DP protocol format
viathe differential signal transmission pins, where the media data includes at |east one
of the video data or the audio data from the user’s terminal device; transforming the
media date into data in a first format; compressing and encoding the data in the first
format into data in a second format according to an encoding scheme, where the data
in the second format is a compressed media data stream; transmitting the compressed
media data stream via the communication network; and receiving a touch signal from
the communi cation network, and transmitting the touch signal to the terminal device;
[0016] Optionally, receiving a second user operation, stopping compressing and
encoding the data in the first format into the data in the second format; where the
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second user operation is a screen transmission stop signal; and discarding the received
datain thefirst format;
[0017] Optionally, transmitting a second request signal to the terminal device via
the paring communication pins of the TypeC interface, where the second request
signa is used for requesting the termina device to supply power according to the
power requirement of the data transmission device.
[0018] In another aspect, the present embodiment also provide a data transmission
method, applied in a wireless screen transmission device, where the wireless screen
transmission device includes a TypeC interface, a wireless module, a data
transformation chip and a microprocessor; the TypeC interface is connected with the
data transformation chip, the data transformation chip is connected with the TypeC
interface and the microprocessor, and the microprocessor is connected with the
wireless module; the data transmission method includes:
connecting the TypeC interface of the wireless screen transmission device
to aTypeC receiving port of aterminal device to turn on the power;
transmitting, by the data transformation chip, a request signal to the
terminal device via a paring communication pin of the TypeC interface, the request
signal is used for requesting the terminal device to transmit media data in DP protocol
format to at least one par of differential signal transmission pins of the TypeC
interface;
receiving, by the data transformation chip, the media data in DP protocol
format via the differential signal transmission pins, where the media data includes at
least one of video data or audio data exhibited on a screen of the terminal device;
transforming, by the data transformation chip, the media data in DP
protocol format into video datain MIPI format and/or audio datain 12S format;
transmitting, by the data transformation chip, the video data in MIPI
format and/or the audio datain 12S format to the microprocessor;
receiving, by the microprocessor, a screen transmission sharing
instruction;
compressing, by the microprocessor, the video data in MIPI format and/or
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the audio datain I2S format into video datain H.264/H.265 format and/or audio data
in AAC format; and
transmitting, by the microprocessor, the video data in H.264/H.265 format
and/or the audio datain AAC format to a conference display device for displaying.
[0019] The data transmission device provided in the present technical solution
includes the TypeC interface capable of directly obtaining the media data in DP
protocol format which is output by the terminal device, in DP (Display Port) working
mode, a user’s terminal device can transmit media content containing video data and
audio data to the data transmission device, without the need to install any specific
driver. Also, the data transmission device includes the first data transformation chip
capable of transforming the media data in DP protocol format into the datain the first
format, the microprocessor for transforming the datain the first format into the datain
the second format, and the wireless module for transmitting the data in the second
format into the wireless communication network. When the TypeC interface of the
data transmission device is inserted into the user terminal device, the data
transmission device automatically obtains the media content presented on the screen
of the terminal device via the TypeC interface, and transmits the media content into
the communication network, thereby realizing the screen transmission, without
installing driver, to other network nodes in the communication network for displaying.
Compared with transferring the compressed and encoded data to the wireless module
by using the USB interface in the current technologies, embodiments of the present
application have effects of the benefits of driver-free screen transmission, shortening
the preparation time for screen transmission and avoiding consuming resources of the

terminal device.

BRIEF DESCRIPTION OF DRAWINGS
[0020] FIG 1 is a structural schematic diagram of an implementation of a

peripheral device according to an embodiment of the present application;
[0021] FIG 2 is a structural schematic diagram of another implementation of a
peripheral device according to an embodiment of the present application;
[0022] FIG 3isan arrangement diagram of pins of a TypeC interface.
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[0023] FIG 4 is a structural schematic diagram of another implementation of a
peripheral device according to an embodiment of the present application;

[0024] FIG 5 is a structural schematic diagram of an implementation of a
conference instrument provided by an embodiment of the present application;

[0025] FIG 6 is a structural schematic diagram of another implementation of a
conference instrument according to an embodiment of the present application;

[0026] FIG 7 is a structural schematic diagram of an implementation of a

conference instrument system according to an embodiment of the present application.

DESCRIPTION OF EMBODIMENTS
[0027] The present application may be further described in detail below with

reference to the accompanying drawings and embodiments. It should be understood
that the specific embodiments described herein are merely illustrative of the present
application but not intended to limit the present application. Furthermore, it should be
explained that only part of structures, but not all, related to the present application are
illustrated in the accompany drawings for descriptive convenience.

[0028] Besides, “first”, “second”, “third” and the like, as termsin the specification
and the claims, are used merely for descriptive purpose of distinguishing the same
technical features, and should not be understood as indicating or implying relative
importance, or implicating the number of the technical features referred, and not
necessarily for describing a sequence or a time sequence. In appropriate cases, the
terms may be interchangeable. Therefore, features limited by “first” “second” can
explicitly or implicitly include at least one of the features.

[0029] Similarly, “connect”, also as aterm being used in the specification and the
claims, shouldn’t be understood as limited to a direct connection. Thus, an expression
of “device A is connected with device B”, should not be limited to a device or a
system in which device A is directly connected to device B, but means that there's a
path existed between device A and device B, where the path may include other
devices or instruments.

[0030] A data transmission device works between a terminal device and a data

receiving device. In the embodiments of the present application, the data transmission
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device may be a wireless screen transmission device; the termina device may be a
personal computer, a PAD or a mobile phone; the data receiving device may be an
interactive white board for conference or a conference display device, to which
embodiments of the present application does not define a limitation. The wireless
screen transmission device processes video/ audio data presented on a screen of the
device, so that the data can be presented on the large-screen display device for
viewing and sharing by more people.

[0031] In the current technologies, the wireless screen transmission device is
connected with the processing device viaa USB interface for data transmission. Since
the USB interface is a seria bus, which does not support the data transmission by
itself, the operating system of the processing device may not output the on-screen
information to the wireless screen transmission device. Therefore, it is necessary to
design a separate driver to take a screenshot of the screen data of the terminal device
and transmit it to the wireless screen transmission device, and then the wireless screen
transmission device forwards it to the data receiving device for displaying. Generadly,
the driver is pre-stored in the wireless screen transmission device, and will be
automatically downloaded to the processing device and run at the processing device,
when the processing device is connected with the wireless screen transmission device.
The driver may capture screens of the processing device in a constant frequency
during running, and transmit the captured screen data to the wireless screen
transmission device. The problems for these solutions are that downloading the driver
and installing the driver on the processing device are relatively time-consuming, and
thus significantly impacting the efficiency of conference.

[0032] FIG 1 is a structura schematic diagram of an implementation of a
peripheral device according to an embodiment of the present application. The
peripheral device 10 includes a screen data receiving port 11 and awireless module 12.
The screen data receiving port 11 is configured to be connected with a video signal
interface of the termina device, to obtain uncompressed first audio and video data
output by the video signal interface; where the terminal device has a first processor, a
video signal interface and afirst display monitor. The first processor isinstalled with a
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first operating system, where the first operating system is pre-installed with a
universal driver protocol for audio and video communication between the video signal
interface and the periphera device. The media content corresponding to the first audio
and video data is the same as the media content displayed on the first display monitor.
The screen data receiving port 11 is connected with the wireless module 12; the
wireless module 12 is configured to communicate with a wireless communication
network, and transmit the first audio and video data to a network node paired with the
wireless module 12 in the communication network.

[0033] The termina device, according to the specification and the claims, is
referred to as a device including the first processor having the first operating system
installed thereon and the first display monitor, such as a laptop, a mobile phone and a
tablet computer. According to the feature described above, the process of audio and
video communication between the video signa interface according to the
embodiments of the present application and the peripheral deviceis constrained by the
universal driver protocol pre-installed in the first operating system, and thus the video
signa interface can implement the audio and video communication with the
peripheral device based on the pre-installed universal driver protocol, without the
need for installing a driver in the first operating system . The audio and video
communication includes outputting the audio and video data. Specificaly, the
terminal device generally has many interfaces set thereon, such as power source
interfaces, USB interfaces, AUX interfaces, HDMI interfaces, or VGA interfaces,
where, the AUX interface is an audio interface. Based on the universal driving
protocol pre-installed in the first operating system of the terminal device, when the
peripheral device having the AUX interface (such as an earphone or a speaker) is
connected with the terminal device via the AUX interface, the peripheral device can
obtain the audio output to a loudspeaker by the first processor of the terminal device
a that time. The video signa interface, such as the HDMI interface, the VGA
interface or the DP interface, is the interface configured to transmit the audio and
video data, and also operate based on the universal driving protocol pre-installed in
the first operating system of the terminal device. That is, the audio and video data
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output by these video signal interfacesisin an audio and video data outputting format
supported by the native system, and can be transmitted to the peripheral device
without any transformation, such as the compression and encoding. When the
peripheral device is connected with the termina device via these video signa
interfaces, the peripheral device can obtain the first audio and video data output by the
processor of the terminal device at that time, where the media content corresponding
to the first audio and video data is the same as the media content displayed presently
on the first display. Therefore, in conclusion, the video signal interface referred in the
embodiments of the present application, is an interface that can directly output the
uncompressed first video and audio data based on the universal driver protocol
pre-installed in the operating system, which may be a HDMI interface, a VGA
interface, a DP interface or the like on the terminal device. The screen data receiving
port 11 is a corresponding interface connected with the video signal interface.

[0034] The wireless module 12 is a modular product implemented using wireless
communication technology, which can transmit received signal to the wireless
communication network in a wireless form, so that the signal can be captured by the
network node in the wireless communication network. The examples may include the
Wi-Fi module, the Bluetooth module, the ZigBee module or the like, which are widely
used in short-distance LAN communication. The periphera device provided in the
present embodiment, includes the screen data receiving port 11 and the wireless
module 12 which are connected with each other, and can directly obtain the screen
data of the termina device, and transmit it to other network nodes in the wireless
communication network for displaying video screen. Generadly, according to the
common form of interface in the prior art, the screen data receiving port 11 on the
peripheral device 10 is configured as a plug, and the video signa interface on the
terminal device is configured as a socket. In the specification, for convenience of
describing and explaining the technical solutions, the case in which the interface of
the terminal device is a socket and the interface of the peripheral deviceis aplug may
be taken as an example to describe the technical solution in details. In a conference
scene, the screen data receiving port 11 of the peripheral device 10 can be inserted
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into the video signal interface of a personal computer, and a network node module of
the data receiving device used in conference can be paired and connected with the
wireless module 12 of the peripheral device 10 in the same wireless communication
network, then the audio and video data corresponding to the screen of the display
monitor of the personal computer can be transmitted to the data receiving device used
in conference, thereby implementing the screen transmission, without the need to
download the driving program at the personal computer.

[0035] Based on the solution described above, the peripheral device provided in
the embodiments of the present application may be realized using another
implementation. The screen data receiving port 11 and the wireless module 12 are
connected via a microprocessor, instead of connecting directly. Specifically, the
microprocessor is connected with the screen data receiving port 11, and the
microprocessor is configured to compress and encode the first audio and video data;
the wireless module 12 is aso connected with the microprocessor, and the wireless
module 12 is configured to communicate with the wireless communication network,
and transmit the first audio and video data to the network node paired with the
wireless module 12 in the wireless communication network. Since the peripheral
device performs the wireless screen transmission, where the wireless transmission
may have strict requirements to the amount of transmitted data, and the wireless
module needs to perform the work such as pairing with the network nodes in an
external communication network, therefore, it is generally necessary to add a
microprocessor in the peripheral device, so that the peripheral device can have
corresponding processing capacity.

[0036] FIG 2 is a structural schematic diagram of another implementation of the
peripheral device provided by an embodiment of the present application. The
peripheral device may be a data transmission device, and may also be a wireless
screen transmission device, to which the embodiment of the present application does
not impose alimitation.

[0037] Based on the technical solution described above, this implementation
provides a plurality of modified solutions for the type of the screen datareceiving port
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and the internal structure of the peripheral device. It should be noted that a pluraity of

modified solutions described blow can be freely combined to form further preferred
solutions according to actual demands, in the case that essential conditions are
available and no contradictions exist between these modified solutions.

[0038] A first modification of the implementation is that: designing a TypeC
interface 21 shown in FIG. 2 for the data transmission device, where a differential

signal transmission pin in the TypeC interface 21 is the screen data receiving port. The
uncompressed first audio and video data output by the video signa interface of the
processing device include the audio and video data in DP form, and the video signa

interface may be the TypeC interface.

[0039] The data transmission device is used in conference, teaching, medical

consultation or other sharing scenarios among many people, and mainly used for

transmitting sound and image screen or media content from the user’s terminal device
(for example, computer, tablet, mobile phone and the like installed with the system

such as windows, mac and Linux, which isreferred to as processing device hereinafter)
to alarge screen or alarge touch-screen (such as interactive white board) for showing

and sharing. Also, the data transmission device provided in the present embodiment,

can transmit sound and image screen and media content at the processing device to
the large screen or the large touch-screen, without installing a specific driver (such as
screen-capture program) in the user’s processing device. Alternatively, the data
transmission device provided in the present embodiment, receives the sound and

image screen and media content from the processing device, viadrivers and interfaces
pre-installed in the system of the processing device itself. The data transmission

device includes the above-mentioned TypeC interface 21, i.e. USB-Type-C, which is
referred to as TypeC interface 21 hereinafter. USB-Type-C is a hardware interface
protocol for the universal serial bus, which has a faster transmission speed (10Gbpsin

the fastest), and a more powerful power transmission (100 W at the highest), and is
compatible with USB2.0, USB3.0 and DP (Display Port). The TypeC interface 21 has
24 pinsin total, including two lines of pins having the same function, which support a
forward direction insertion and a reverse direction insertion. Referring to FIG. 3, pins
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from Alto A12 as shown in FIG 3 isone of thesetwo lines, and pins B1 to B12 isthe
other. The TypeC interface 21 includes two pairs of power pins, four pairs of
differential pins and a CC pin configured for a pairing communication when an
insertion pairing is performed. Two pairs of power pins are detailed as A9, B4, B9, A4
in FIG. 3, and four pairs of differential pinsare detailed asA11. B2. A10. B3. A4.
B10.A2.B11inFIG 3, and the CC pinisdetailed asA5in FIG 3. Where, TX+.TX-.
RX+ and RX- in every group of pins are differential signal transmission pins, and
every group of differential signal transmission pins support to operate in a USB mode
or a DP (Display Port) mode. When the pairs of differential signal transmission pins
operate in the USB mode, the pairs of signal transmission pins transmit USB3.0 signal;
when the pairs of differential signal transmission pins operate in the DP mode, the
pairs of signal transmission pins are used as DP (Display Port) interfaces.

[0040] As an aternative embodiment, the solutions according to the embodiments
of the present application can be implemented by the method below:

[0041] 1) connecting the TypeC interface and a TypeC receiving port of the
terminal device to turn on the power;

[0042] Specifically, when the TypeC interface 21 of the data transmission device
is inserted into the TypeC receiving port of the user’s termina device, the termina
device will supply a basic working voltage, which may be 5V or in other amount, to
the data transmission device via the power pins of the TypeC receiving port, and then
the data transmission starts to operate under the supplying of the basic voltage. It
should be illustrated that the TypeC receiving port may be the USB-Type-C interface.
Specifically, in the embodiments of the present application, the TypeC interface may
be a hardware interface having pins as shown in FIG3; particularly, the TypeC
interface can supply power to the data transmission device viathe power pins A9, B4,
B9 and A4. It should be noted that the above-mentioned connection may be a direct
connection or an indirect connection, to which the present embodiment imposes no
limitation.

[0043] 2) transmitting a request signal to the terminal device via the paring
communication pins of the TypeC interface, where the request signal is used for
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reguesting the terminal device to transmit the media data in DP protocol format to at
least one pair of differential signal transmission pins;

[0044] Specificaly, after the data transmission device being powered on, the
terminal device may transmit an inquiry data packet, which may be a VDM (Vendor
Defined Message) signal, via the CC pin of the USB-Type-C interface to the data
transmission device. After receiving the VDM signal, the data transmission device
may transmit a response to the termina device via the CC pin in the TypeC interface
thereon, the response contains information indicating that the current operation
mode or the supported operation mode of the data transmission device is the DP
(Display Port) mode, the response may also contains information like a specific range
of supplied power of the data transmission device. After the processing device
receives the reply information transmitted by the data transmission device, the
processing device modifies the voltage of power supplied to the data transmission
device according to the specific range of supplied power; and meanwhile, the
processing device, when recognizing that the current work mode or the supported
work mode of the data transmission device is the DP (Display Port) mode, sets the
USB-Type-C interface of the terminal device to operate in the DP (Display Port) mode,
invokes the DP driver pre-installed in the operating system thereof, and transmits the
media content including audio and video to the data transmission device via the pairs
of differential pins in the USB-Type-C interface of the termina device. The media
content may be the media data in DP protocol format, and the media content includes
but not limited to the content displayed on the display monitor.

[0045] 3) receiving the media data in DP protocol format via differential signal
transmission pins, where the media data includes at least one of the video data or the
audio data from the terminal device;

[0046] Specifically, in the embodiments of the present application, the differential
signal transmission pins are used for transmitting differential signals, and optionally,
in the embodiments of the present application, referring to FIG 3, the differentia
signal transmission pins may include four pairs of differential pins, which are detailed
asAll, B2,A10, B3,A4,B10,A2and B11in FIG 3.
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[0047] 4) transforming the media data into the data in the first format;

[0048] Specifically, the step is optional. If the microprocessor of the data
transmission device doesn’t support the direct transformation of the media datain DP
protocol format into the data in H.264/H.265 format and/or the data in AAC format,
the data transmission device needs to convert the media data in DP protocol format
into the data in a format that can be processed by the microprocessor in advance.
Specifically, a data transformation chip, which can convert the media data in DP
protocol format into the video datain MIPI format and/or the audio datain 12S format,
may be added into the data transmission device. MIPI (Mobile Industry Processor
Interface) , an open standard and a protocol initialed by MIPI aliance for mobile
application processor, is mainly used for a standardized integration for interfaces of
mobile device, including camera, display interface, radio frequency/baseband
interface and the like. 12S (Inter-IC Sound) bus is specifically used for data
transmission between audio apparatuses.

[0049] 5) compressing and encoding the data in the first format into the data in a
second format according to an encoding scheme, where the data in the second format
Is acompressed media data stream;

[0050] Specificaly, if the step 4) is required, compress the video data in MIPI
format and/or the audio data in 12S format into data in H.264/H.265 format and/or
datain AAC format, via the microprocessor; if the step 4) is not required, the media
data in DP protocol format can be compressed directly into data in H.264/H.265
format and/or datain AAC format. The compressed data may occupy less bandwidth,
and thus can transmit more data under the same transmission requirements.

[0051] 6) transmitting the compressed media data stream via the communication
network;

[0052] Specifically, the compressed data may be transmitted to the large-screen
display device via the wireless network for displaying. Optionally, the wireless
network may be a Wi-Fi network, a 3G/4G/5G communication network, or other
network having the function of transmitting data. The present embodiment imposes no
limitation to the type of the wireless network;
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[0053] Optionally, before compressing the video data in MIPI format and/or the
audio datain 12S format, or before compressing the media datain DP protocol format,
recelving a screen transmission start instruction from the user, compressing the
above-mentioned data according to the screen transmission sharing instruction input
by the user, and transmitting the compressed data to the large-screen display device
viathe wireless network for displaying;

[0054] Optionally, before receiving the screen transmission sharing instruction
from the user, discard received video data in MIPI format and/or audio data in 12S
format, or media data in DP protocol format, without performing compressing or
transmitting treatment, thereby saving the resource of the microprocessor of the data
transmission device.

[0055] 7) recelving the touch signal from the large-screen display device, and
transmitting the touch signal to the terminal device;

[0056] Specifically, in a scenario of conference, the large-screen display device
has a function of touch controlling, and can instantly receive a touch controlling
operation from users. The large-screen display device transforms the touch controlling
operation into a touching signal, and transmits the touch signa to the data
transmission device via the wireless network. The data transmission device transmits
the touch signal to the processing device, and the terminal device responds to the
touch signal or starts corresponding application programs according to the touch
signal, to realize a touch post-back function and improve human-machine interaction
experiences.

[0057] In the embodiments of the present application, since the operating system
of the processing device support transmitting the audio and video data via DP
(Display Port) interface, by way of redesigning the wireless screen transmission
device so that the wireless screen transmission is connected with the TypeC interface
of the processing device via the TypeC interface of the wireless transmission device
itself, the processing device directly transmits the media data in DP protocol format to
the wireless screen transmission device via the TypeC interface. In the DP (Display
Port) work mode, without installing a specific driver, the processing device can
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perform a driver-free transmission of the media content containing audio and video
data to the wireless screen transmission device, thereby saving the time of
transmitting the driver from the wireless screen transmission device to the processing
device, and saving the time for installing the driver in the processing device, and thus
improving conference efficiency.

[0058] Besides, in the present embodiment, the processing device transmits the
audio and video data to the data transmission device via the DP (Display Port)
interface. The DP (Display Port) interface has a large data bandwidth, which supports
a bandwidth of 40G, and the DP (Display Port) interface transmits uncompressed data.
Compared with other compression technology such as H.264, the data transmitted via
the DP (Display Port) interface has a higher image quality.

[0059] Optionally, when it is required to transform the media data in DP protocol
format into the video data in MIPI format and/or the audio data in 12S format, and
then compress the video data in MIPI format and/or the audio data in 12S format, the
solutions provided by the present embodiment can be implemented by setting a data
transformation chip which can have DP protocol run thereon in the data processing
device. In the embodiments of the present application, the case in which the data
processing device is the wireless screen transmission device is taken as an example
for description. The wireless screen transmission device includes the TypeC interface,
the wireless module, the data transformation chip and the microprocessor; the TypeC
interface is connected with the data transformation chip, the data transformation chip
is connected with the TypeC interface and the microprocessor respectively, the
microprocessor is connected with the wireless module. The specific implementation is
as below:

[0060] 1) connecting the TypeC interface and a TypeC receiving port of the
terminal device to turn on the power;

[0061] Specificaly, when the TypeC interface 21 of the wireless screen
transmission device is inserted into the TypeC receiving port of the user’s processing
device, the processing device will supply a basic working voltage, which may be 5V
or in other amount, to the data transmission device via the power pins of the TypeC
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receiving port, and then the data transmission starts to work under the supplying of the
basic voltage. It should be illustrated that the TypeC receiving port may be the
USB-Type-C interface. Specificaly, in the embodiments of the present application,
the TypeC interface may be a hardware interface having pins as shown in FIG3;
particularly, the TypeC interface can supply power to the data transmission device via
the power pins A9, B4, B9 and A4. It should be noted that the above-mentioned
connection may be a direct connection or an indirect connection, to which the present
embodiment imposes no limitation.

[0062] 2) transmitting a request signal, by the data transformation chip of the
wireless screen transmission device, to the termina device via the paring
communication pins of the TypeC interface, the request signal is used for requesting
the terminal device to transmit the media data in DP protocol format to at least one
pair of differential signal transmission pins;

[0063] Specifically, after the data transmission device powered on, the processing
device may transmit an inquiry data packet, which may be a VDM (Vendor Defined
Message) signal, viathe CC pin of the USB-Type-C interface to the data transmission
device. After recelving the VDM signdl, the data transmission device may transmit a
response to the processing device via the CC pin in the TypeC interface thereon, the
response contains information indicating that the current work mode or the supported
work mode of the data transmission device is the DP (Display Port) mode, the reply
information may also contains information like a specific range of supplied power of
the data transmission device. After the processing device receives the response
transmitted by the data transmission device, the processing device modifies the
voltage of power supplied to the data transmission device according to the specific
range of supplied power; and in the meanwhile, the processing device, when
recognizing that the current operation mode or the supported operation mode of the
data transmission device is the DP (Display Port) mode, sets the USB-Type-C
interface of the processing device to work in the DP (Display Port) mode, invokes the
DP driver pre-installed in the operating system thereof, and transmits the media
content including audio and video to the data transmission device via the pairs of
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differential pins in the USB-Type-C interface of the processing device. The media
content may be the media data in DP protocol format, and the media content includes
but not limited to the content displayed on the display monitor.

[0064] 3) receiving, by the data transformation chip of the wireless screen
transmission device, the media data in DP protocol format via differential signal
transmission pins, where the media data includes at least one of the video data or the
audio data from the processing device.

[0065] 4) transforming, by the data transformation chip of the wireless screen
transmission device, the media data into the data in the first format, according to the
preset encoding scheme;

[0066] Specificaly, the data transformation chip of the wireless screen
transmission device converts the media data in DP protocol format into the video data
in MIPI format and/or the audio datain 12S format.

[0067] 5) transmitting, by the data transformation chip of the wireless screen
transmission device, the video datain MIPI format and/or the audio datain 12S format
to the microprocessor of the wireless screen transmission device.

[0068] 6) starting, by the microprocessor of the wireless screen transmission
device when receiving the screen transmission instruction output by the user, to
compress the video data in MIPI format and/or the audio datain 12S format to datain
H.264/H.265 format and/or datain AAC format; otherwise, discarding the video data
in MIPI format and/or the audio datain 12S format;

[0069] Specifically, the microprocessor of the wireless screen transmission device
may receive the screen transmission instruction via a screen transmission key of the
wireless screen transmission device; where the screen transmission key may be a
hardware key disposed on a top surface or a side surface of the wireless screen
transmission device; the screen transmission key may also be a software key
implementing by a program, which is disposed on an interface of a display monitor of
the wireless screen transmission device, or disposed on a display interface of the
processing device. By clicking the software key, the user can start the compression
and encoding of the video datain MIPI format and/or the audio datain 12S format.
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[0070] 7) transmitting the compressed media data stream via the communication
network;

[0071] Specificaly, the compressed data in H.264/H.265 format and/or in AAC
format may be transmitted to the large-screen display device via the wireless network
for displaying. Optionally, the wireless network may be a Wi-Fi network, a 3G/4G/5G
communication network, or other network having the function of transmitting data.
The present embodiment imposes no limitation to the type of the wireless network.
[0072] 8) receiving the touch signa from the large-screen display device, and
transmitting the touch signal to the processing device;

[0073] Specifically, in a scenario of conference, the large-screen display device
has a function of touch controlling, and can instantly receive a touch controlling
operating from user. The large-screen display device transforms the touch controlling
operating into a touching signal, and transmits the touch signa to the data
transmission device via the wireless network. The data transmission device transmits
the touch signal to the processing device, and the processing device responds to the
touch signal or starts corresponding application programs according to the touch
signal, to realize a touch post-back function and improve human-machine interaction
experiences.

[0074] In the embodiments of the present application, since the operating system
of the processing device support transmitting the audio and video data via DP
(Display Port) interface, by way of redesigning the wireless screen transmission
device so that the wireless screen transmission is connected with the TypeC interface
of the terminal device via the TypeC interface of the wireless transmission device
itself, the terminal device directly transmits the media data in DP protocol format to
the wireless screen transmission device via the TypeC interface. In the DP (Display
Port) work mode, without installing a specific driver, the terminal device can perform
adriver-free transmission of the media content containing audio and video data to the
wireless screen transmission device, thereby saving the time of transmitting the driver
from the wireless screen transmission device to the terminal device, and saving the
time of installing the driver in the terminal device, and thus improving conference
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efficiency.

[0075] Besides, in the present embodiment, the terminal device transmits the
audio and video data to the data transmission device via the DP (Display Port)
interface. The DP (Display Port) interface has a large data bandwidth, which supports
a bandwidth of up to 40G, and the DP (Display Port) interface transmits uncompressed
data. Compared with other compression technology such as H.264, the data
transmitted via the DP (Display Port) interface has a higher image quality.

[0076] Since the TypeC interface 21 also has power signal transmission pins Veus
(A9, B4, B9, A4) as shown in FIG 3, without setting an additional interface for
connecting with the power source, the TypeC interface 21 can obtain the power signal
of the terminal device and supply power to the components such as the
microprocessor 24 of the peripheral device that need to be powered. In addition, the
TypeC interface 21 also has USB2.0 data transmission pins D+ and D- as shown in
FIG 3, these two pins can be used for transmitting other data. Therefore, according to
the present embodiment, the peripheral device includes the TypeC interface 21. Using
the differential signal transmission pins of the TypeC interface 21 as the screen data
receiving port, has an advantage of enriching the functions of the periphera device.
The data transmission device also includes a first converter 1C23, i.e. a first data
transformation chip, which is configured to transform the media data in the data
packet corresponding to the DP (Display Port) protocol received from user’s terminal
device, to data in a format that is suitable for the microprocessor for further
transformation. Specifically, the first data transformation chip can transform the video
part of the media content into the datain MIPI format, and transform the audio part of
the media content into the datain 12S format. The datain MIPI format and the datain
12S format are referred to as the data in the first format. The MIPI video data may
include image frame sequence, in which a pixel is represented in the form of YUV;
and the 12S audio signal may be presented in pulse-code modulation (PCM) format.
The media data in these two formats can be provided to the microprocessor 24, after
the format transformation being performed via the first data transformation chip. In a
specific embodiment, the microprocessor 24 is a hardware processor (such as ARM
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processor), and can be programmed to support a video/audio encoder to compress the
video data and audio data. The microprocessor 24 may encode the MIPI video data
according to a video compression standard (such as H.264 and H.265), and encode the
I2S audio data according to an audio compression standard (such as OPUS audio
encoding and decoding standard, MP3 standard, and ACC), both of the encoded data
are referred to as the data in the second format.

[0077] The microprocessor 24 transmits the encoded video data and the encoded
audio data to the wireless module 12. The wireless module 12 specifically is a first
wireless transmitter/receiver. The wireless module 12 can transmit the encoded and
compressed video data and audio data to a second wireless transmitter/receiver of a
large-format screen or a large-format touch screen paired with the data transmission
device. The wireless module 12 may include a wireless network card paired with the
wireless network, which is configured to communicate with the second wireless
transmitter/receiver connected with the large-format touch screen. Therefore, the user
does not have to execute any network configuration on the terminal device. The
processor associated with the large-format screen or the large-format touch screen can
execute a decoder program, which can transform the compressed video data and the
compressed audio data into a format that is suitable for displaying on the screen, and
thus the large-format screen or the large-format touch screen can display the same
media content as that on the user’s terminal device. Therefore, without uploading or
installing specific program on the terminal device, an user can complete the sharing
process, just by inserting the data transmission device into the USB-Type-C interface
of the terminal device.

[0078] Specifically, the present embodiment aso includes a trigger device
connected and paired with the microprocessor 24. By way of controlling the trigger
device, the user can control the work state of the microprocessor 24 and the wireless
module 12, and freely participate in or drop out the sharing. For example, when the
user generates the first user operating for instructing to share the screen transmission
viathe trigger device, the microprocessor responds to the trigger of the trigger device,
and thereby starts to compress and encode the video data and audio data, and
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transmits the compressed and encoded video data and audio data to the large-format
screen or the large-format touch screen via the wireless module 12; or, when the user
generates the second user operation for instructing to stop the screen transmission via
the trigger device, the microprocessor responds to another trigger of the trigger device,
and thereby stops compressing and encoding the video data and audio data, stops
transmitting the compressed and encoded video data to the large-format screen or the
large-format touch screen via the wireless module 12, and discards the video data and
audio data received from the first data transformation chip. Specificaly, the trigger
device may be a hardware or a virtua key, and may be integrated with the data
transmission device or separately disposed with the data transmission device. For
example, the trigger device may be an infrared remote controller paired with the data
transmission device.

[0079] In the present embodiment, the specific process of implementation is as
bel ow:

[0080] 100, the data transmission device is connected, viathe Type C interface 21,
with the USB-Type-C interface of the user’s processing device (such as personal
computer or smart mobile phone, which is aso referred to as the user’s terminad
device or termina device). Responsive to the insertion of the data transmission device,
the processing device supplies a basic operation voltage to the data transmission
device via the power pins of the USB-Type-C interface, and the first data
transformation chip and the microprocessor of the data transmission are powered on
and work under the basic voltage. A configuration pin (CC pin) of the USB-Type-C
interface of the processing device and the CC pin of the TypeC interface 21 of the
data transmission device (which is detailed as A5 in FIG. 5) are electrically connected
with each other.

[0081] 200, the processing device transmits an inquiry data packet via the CC pin
of the USB-Type-C interface to the data transmission device, the inquiry data packet
may be aVDM signal.

[0082] 300, after receiving the VDM signal, the data transmission device
transmits response to the processing device via the CC pin of the TypeC interface 21,
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where the response includes information indicating that the work mode of the data
transmission device is supporting for DP (Display Port) mode, information indicating
a specific range of operation voltage and the like.

[0083] 400, the processing device modifies the operation mode of the
USB-Type-C interface according to the response, which specifically includes:

[0084] the processing device modifies the operation voltage of the data
transmission device according to the range of operation voltage of the data
transmission device, viathe power pins of the TypeC interface 21 (which are detailed
as A9, B4, B9 and A4 in FIG.3), which are matched with the USB-Type-C interface;
[0085] the processing device invokes a DP (Display Port) driver pre-installed in
its operating system, obtains the media content containing the media data including
video data and audio data from a video memory, and encapsulates the media data
according to a DP (Display Port) protocol, and transmits the media data to the pair of
differential signal transmission pins of the TypeC interface via the differential signal
transmission pin of the USB-Type-C interface.

[0086] Specifically, the media content includes but not limited to audio and video
content displayed on the screen of the processing device.

[0087] Meanwhile, the processing device modifies the differential pins of the
USB-Type-C interface to operate in the DP (Display Port) mode. In the present
embodiment, four pairs of differential pins in the TypeC interface, which are detailed
as All, B2, A10, B3, A4, 10, A2 and B11 in FIG. 3, al operate in the DP (Display
Port) mode, and output display signal according to the DP (Display Port) protocol.
Four pairs of differential pins operate at the same time, which can achieve a better
transmission bandwidth. In other cases, under the condition that a requirement for the
transmission bandwidth is met, one pair, two pairs or three pairs of differential pins
may be used for transmitting, which can be modified according to specific operation
conditions.

[0088] 500, the first data transformation chip of the data transmission device
receives the data packet of media content in DP (Display Port) protocol format from
the processing device, via four pairs of differential pins of the TypeC interface 21,
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which are detailed as A11, B2, A10, B3, A4, 10, A2 and B11 in FIG. 3. Thefirst data
transformation chip can transform the video part of the media content into the datain
MIPI format, and transforms the audio part of the media content into the data in 12S
format, and transmits the transformed data to the microprocessor 24.

[0089] 600, the microprocessor 24 of the data transmission device receives a
screen transmission triggering signal from the trigger device, the microprocessor 24
encodes the MIPI video data according to the video compression standard (such as
H.264 and H.265), and encodes the 12S audio data according to an audio compression
standard (such as OPUS audio encoding and decoding standard, MP3 standard, and
ACC), and transmits the compressed and encoded video data via the wireless module
12 to the large-format display monitor or large-format touch display monitor that has
been paired with the wireless module 12. In the present embodiment, by way of a
Wi-Fi protocol, the wireless module 12 communicates with the large-format  display
or the large-format touch display monitor.

[0090] 700, the large-format display or the large-format touch display monitor
receives the compressed and encoded media content, via the second wireless
transmitter/receiving port paired with the wireless module 12, and performs decoding
and display.

[0091] 800, the microprocessor 24 of the data transmission device receives a
screen transmission stop signal from the trigger device, the microprocessor 24 stops
compressing and encoding the video data and audio data, and stops transmitting the
compressed and encoded video data and audio data to the large-format screen or the
large-format touch screen via the wireless module 12, and discards the video data and
audio data received from the first data transformation chip.

[0092] On this basis, embodiments of the present application include a further
modified optional solution, in which the microprocessor 24 in the peripheral device
includes a first data input port, a second data input port and a wireless module
connection port; where, the first data input port is connected with the differentia
signa transmission pins, the wireless module connection port is connected with the
wireless module 12; the USB2.0 data transmission pin included in TypeC interface 21
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Is configured to connect a corresponding pin of the processing device. The
corresponding pin referred to as interface pin can be paired and connected with each
other, with a pin having the same function. The USB2.0 interface, USB3.0 interface
and TypeC receiving port in the processing device have USB2.0 data transmission
pins D+ and D-, which are corresponding to USB2.0 data transmission pins of the
TypeC interface 21 of the periphera device. By way of directly inserting or
connecting an interface converter, the USB2.0 data transmission pins of the TypeC
interface 21 can be connected with the corresponding pins of the processing device.
[0093] The second data input port is connected with the USB2.0 data transmission
pins of the TypeC interface 21. That is, in the modified solution, the microprocessor
24 dso has functions of extending ports, establishing a connection path between the
differential signal transmission pins of the TypeC interface 21 and the wireless
module 12, and establishing a connection path between the USB2.0 data transmission
pins of the TypeC interface 21 and the wireless module 12. When the TypeC interface
21 of the periphera device isinserted into the TypeC socket of the processing device,
the differential signal transmission pins and the USB2.0 data transmission pins are
connected with the corresponding pins of the processor, and thus can transmit not only
video data but also other encoded USB2.0 data, such as specified documents, images,
application programs or human-machine interaction control data. Therefore, the
functions of the peripheral device are further enriched.

[0094] On this basis, the present embodiment includes a further modified optional
solution. The wireless module 12 is also configured to receive a screen control signal
transmitted by the network node in the wireless communication network which is
paired with the wireless module 12; the microprocessor 24 is aso configured to
encapsulate the signal from the wireless module 12, which is from the wireless
module 12 and input via the wireless module connection port, into a HID device
output signal, that is, to simulate the signa into a signal output by a HID (Human
Interface Device), and output the HID output signal via the second data input port,
thereby transmitting the HID output signal to the processing device, via the USB2.0
data transmission pins of the TypeC interface 21 and the corresponding pins of the
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processing device.

[0095] In the modified solution, the transmission path which is from the wireless
module 12, passing by the microprocessor 24, to the USB2.0 data transmission pins of
the TypeC interface 21 is configured to transmit the screen control signal. In a
scenario of conference, it is a specifically useful function that transmits the screen
control signal of a large-screen display back to a signal source so that the signal
source modifies the screen image according to the screen control signal. In the present
embodiment, the rich functionalities of the TypeC interface 21 pins are used for
implementing screen transmission and transmitting back the screen control signal, and
thus users can manipulate the personal computer on the large-screen display when the
peripheral device is applied in the scene of conference, thereby operating a content
presentation on the large-screen display more freely and improving the conference
efficiency. And in the modified solution, the microprocessor 24 is also configured to
encapsul ate the signal transmitted by the wireless module 12 into a HID output signal.
That is, the microprocessor 24 is simulated as the HID such as keyboard, and the
processing device can directly process the HID output signal, so that, a driver is not
required for parsing the screen control signal, thereby improving the efficiency of
transmitting back and controlling the screen control signal.

[0096] On this basis, the present embodiment of the present application includes a
further modified optional solution, in which the peripheral device aso includes a
memory 25; the memory 25 stores an executable program; after being downloaded to
the processing device, the executable program is run by the first processor, to
compress the second audio and video data, which is output by the first processor to
the first display monitor at that time, into the USB2.0 data, and output the USB2.0
data via the corresponding pins of the processing device. That is, after the executable
program is downloaded at the processing device, the audio and video data can be
transmitted via the transmission path which is from the USB2.0 data transmission pins,
passing by the microprocessor 24, to the wireless module 12.

[0097] The executable program is stored in the memory 25 of the peripheral
device, therefore, the executable program can be conveniently obtained during use.
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Specificaly, the microprocessor 24 is also configured to obtain the executable
program from the memory 25 when being triggered, and output the executable
program via the second data input port, so that the executable program can be
transmitted to the processing device via the USB2.0 data transmission pins of the
TypeC interface 21. The microprocessor 24 is also configured to encode the USB2.0
data received by the second data input port to get the third audio and video data,
output the third audio and video data via the wireless module connection port, so that
the wireless module 12 receives the third audio and video data. The wireless module
12 is dso configured to transmit the received third audio and video data to the
network node in the wireless communication network which is paired with the
wireless module 12.

[0098] It should be noted that, the pins of the processing device corresponding to
the USB2.0 data transmission pins of the TypeC receiving port may be pins in the
TypeC socket, and may also be pinsin a USB2.0 socket or a USB3.0 socket. When
the processing device has the TypeC socket, the TypeC interface 21of the peripheral
device can be directly inserted into the socket, the video data in DP protocol format
can be transmitted by using the differential signal transmission pins, the USB2.0 data
transmission pins of the peripheral device and the processing device can be connected
correspondingly to transmit other data. When the processing device has no TypeC
socket, but only has the USB2.0 socket or USB3.0 socket, it is only necessary to
connect an interface converter for converting TypeC socket into a USB2.0 plug or a
USB3.0 plug to the TypeC interface of the peripheral device, and then the peripheral
device can be inserted into a corresponding socket of the processing device, the
processing device can download the program and then compress and encode the
second audio and video data output to the first display monitor into the USB2.0 data
and output the USB2.0 data, and transmit the USB2.0 data to the peripheral device via
the USB2.0 data transmission pins, thereby improving compatibility of the data
transmission device.

[0099] Preferably, the memory 25 is a flash memory. The flash memory is a
non-volatile internal storage, which can store data for a long time without a current
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supply. A storage property of the flash memory is equa to that of a hard dick.
Therefore, the flash memory, being a storage medium for various portable digital
device, is particularly suitable for long-term storage for a program in the periphera
device.

[0100] On the basis of the above-mentioned various solutions, the present
embodiment provide a further modified optional solution, in which the TypeC
interface also includes the power signal transmission pin Veusas shown in FIG 3; the
microprocessor 24 a so includes a power supply port for accessing a power source; the
power signal transmission pin Veusis configured to connect the power supply port of
the processing device; the power signa transmission pin Veusof TypeC interface 21
may connect to the power supply port of the microprocessor 24. That is, the
processing device supplies power to the microprocessor 24. In this way, a power
source is not necessarily configured in the peripheral device, and the volume of the
peripheral device is reduced and the use convenience of the peripheral device is
improved.

[0101] Further, the microprocessor 24 has a plurality of power supply ports; as
shown in FIG 2, the peripheral device also includes a power management unit 27 for
converting a single input power signal into a plurality of power signal outputs with
different voltage values; the power management unit, i.e. PMU, is a highly integrated
power management solution directed to portable applications. The power management
unit integrates several power management components which are conventionally
discrete, into a single encapsulated component, thereby achieving a higher power
transformation efficiency and a lower power dissipation . The number of the elements
can be reduced to fit arestricted board level space. The power management unit 27 is
connected between the power signal transmission pin and the power supply port of the
microprocessor 24, where ainput port of the power management unit 27 is connected
with the power signal transmission pin, and a plurality of output ports of the power
management unit 27 are correspondingly connected with a plurality of power supply
ports of the microprocessor 24. Since the microprocessor 24 can perform treatments to
many functional programs, and different functional programs may require different
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power-on sequences and powers, different values of voltages can be output by
introducing the power manage module 27, and the output sequence of voltages can be
controlled, to meet various demands of the microprocessor 24. For example, as shown
in FIG. 2, the power manage unit 27 outputs voltagesof 1.5V, 1.8V, 3.3V or 1 V.
[00100] On the basis of the above-mentioned solution, the present embodiment also
provide a further modified optional solution, in which the peripheral device also
includes a first transformation 1C23 for transforming an DP video data input into an
MIPI video data and outputting the MIPI video data. The first transformation 1C23 is
connected between the differential signal transmission pin and the first data input port
of the microprocessor 24, where an input port of the first transformation 1C23 is
connected to the differential signal transmission pin, and an output port of the first
transformation 1C23 is connected to the first data input port of the microprocessor 24.
Since currently, the types of the microprocessor that can be used for transmitting the
video data are relatively few in the market, and the types of the port that can be
supported by the microprocessor are also relatively few, MIPI port is one of the
microprocessor port that is relative widely used, and the transformation I1C for
transforming the DP video data into the MIPI video data is also relative widely used,
therefore, the first data input port is MIPI port, and the DP video data is transformed
into the MIPI video data and output to the microprocessor 24 via the first
transformation 1C23, thereby making the implementation of the technical solutions
provided in the present application be more convenient for the technologists in the
field.

[00101] Generdly, the first transformation 1C23 needs power supply. In order to
reduce the energy consumption, the peripheral device aso includes a power supply
unit 26, in which aDC-DC (direct current to direct current) circuit and/or aLDO (low
dropout regulator) circuit can be included. An input port of the power supply unit 26
is connected with the power signal transmission pin of the TypeC interface 21, and an
output port thereof is connected with the power supply port of the first transformation
IC23.

[0102] Preferably, the first audio and video data being compressed and encoded
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via the microprocessor 24 are audio and video data in formats of the H264, H265 or
MPEG format.

[0103] As described above, currently, the types of the microprocessor that can be
used for transmitting the video data are relatively few in the market. In the present
embodiment, an network [P camera processor is preferably taken as the
microprocessor 24. The network P camera processor is awidely used microprocessor
for transforming video data in the communication network, which can implement a
function of compressing and encoding, and is embedded with an operating system
based on the Web, making the video data can be transmitted to end-user via the
network.

[0104] Preferably, the wireless module is a Wi-Fi unit. The Wi-Fi unit is a
common mean for establishing LAN. By way of using the Wi-Fi unit, the usability of
the peripheral device can be improved.

[0105] Further, the microprocessor 24 is aso configured to provide a second
operating system to implement the pairing management of the Wi-Fi unit.

[0106] FIG 4 is a structural schematic diagram of another implementation of a
peripheral device according to embodiments of the present application.

[0107] In this implementation, the first transformation IC of the above-mentioned
solution is substituted by a second transformation IC 28 and a third transformation 1C
29, where the second transformation 1C 28 is configured to transform the DP video
data input into the HDMI video data and output the HDMI video data, and the third
transformation IC 29 is configured to transform the HDMI video data input into the
BT1120 data or the BT656 data and output the BT1120 data or the BT656 data. The
second transformation IC 28 and the third transformation 1C 29 are connected
between the differential signal transmission pin and the first data input port of the
microprocessor 24, where an input port of the second transmission IC 28 is connected
with the differential signal transmission pin, an output port of the second transmission
IC 28 is connected with an input port of the third transmission IC, and an output port
of the third transmission IC 29 is connected with the first data input port of the
microprocessor 24. A BT1120 port or a BT656 port is a common port of the
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microprocessor 24, the second transmission IC 28 and the third transformation IC 29
are relative widely used. Therefore, the implementation as shown in FIG. 4 provides
another solution for improving the usability of the peripheral device.

[00102] Optiondly, the structural schematic diagram of a peripheral device as
shown in FIG 4 aso includes the power supply unit 26, the power management unit
27 or the flash memory 25, the corresponding connection structures and functions
thereof can referred to the above-mentioned configuration of the technical solution
corresponding to FIG. 2.

[00103] In conclusion, according to the technical solution of the embodiments of
the present application, the peripheral device includes the screen data receiving port
through which the screen data of the processing device can be directly obtained, and
the wireless module through which the screen data can be transmitted to the
communication network. When the peripheral device is inserted into the processing
device, the periphera device can automatically obtain the screen data being output to
the display monitor via the processing device, and transmit the screen data to the
communication network, therefore, the screen transmission to other network nodes in
the communication network for displaying can be achieved without installing a driver.
Compared with transferring the compressed and encoded data to the wireless module
by using the USB interface in the prior art, embodiments of the present application
have benefits of driver-free screen transmission, shortening the preparation time for
screen transmission and avoiding consuming resources of the processing device. The
driver-free screen transmission is to implement the screen transmission without
modifying the processing device inserted with the peripheral device. In a multiparty
conference, through avoiding installing a driver to modify the personal computers of
the participators, on the one hand, the screen efficiency can be improved, and on the
other hand, the safety of the personal computers of the participators can be ensured. In
addition, according to the technical solution of the present embodiments, many
optional solutions are provided based on taking the screen receiving port as the
differential signal transmission pin of the TypeC interface. By using various
functiona pins of the TypeC interface, not only the compatibility is improved, but
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also the functions of the periphera device are enriched.

[0108] FIG 5 is a structura schematic diagram of an implementation of a
conference tool provided by embodiments of the present application. The conference
tool provided in the present embodiment includes a display device node 53, a second
display monitor and at least one of the periphera device according to any
embodiments of the present application, where the periphera device includes at least
the screen data receiving port 511 and the wireless module 512.

[0109] The display device node 53 is connected with the second display monitor
54, the display device node 53 is configured to pair with the peripheral device 51 in
the wireless communication network 52, receiving the audio and video data from the
peripheral de51, and control the second display monitor 54 to display the media
content corresponding to the audio and video data.

[0110] Where, the audio and video data referred to in the above-mentioned
technical solution of the embodiments of the present application may be the first audio
and video data, the second audio and video data or the third audio and video data
transmitted and processed via the processing device.

[0111] Since the conference tool, as shown in FIG5, includes the periphera
device 51 provided by the embodiments of the present application, the conference tool
as shown in FIG 5 may have corresponding beneficia effects.

[0112] Further, the conference tool provided in the embodiments of the present
application, on the basis of that as shown in FIG 5, may also include a input device,
through which user can implement a user operation for triggering the display of the
media content corresponding to the audio and video data on the second display
monitor. For example, the second display monitor 54 is the large-screen display
device for conference, the input device may be atouch control panel disposed on the
large-screen display device. Users can switch display signal sources of the
large-screen display device by a touch operation on the touch control panel, to make
the large screen to display the media content corresponding to the screen data received
viathe display device node 53.

[0113] FIG. 6 is a structural schematic diagram of another implementation of the
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conference tool according to embodiments of the present application. The conference
instrument includes the peripheral device 51 and an interface converter 61; the
peripheral device 51 includes a TypeC plug 511, the microprocessor (not shown in
FIG 6), and the wireless module 512; the interface converter 61 includes a TypeC
socket 62 and a USB plug 63, where the USB plug is USB2.0 plug or USB3.0 plug.
As shown, the interface converter 61 is configured to transform a TypeC socket 62
into a USB plug 63, therefore, the TypeC socket 62 is paired and connected with the
pins of the USB plug 63 which have the same function as that of the TypeC socket 62.
[0114] The TypeC plug 511 of the peripheral device 51 is configured to connect
the TypeC socket of the processing device or the TypeC socket 62 of the interface
converter 61; the USB plug 63 of the interface converter 61 is configured to connect
the USB socket of the processing device; the USB socket is a USB2.0 socket or a
USB3.0 socket.

[0115] The microprocessor includes the first datainput port, the second data input
port and the wireless module connection port; the differential signal transmission pins
in the TypeC plug 511 of the peripheral device 51 are configured to obtain the first
audio and video data output from the processing device via the TypeC socket;
generally, the first audio and video data output via the TypeC socket is the DP video
data; the first data input port of the microprocessor is connected with the differentia
signa transmission pins in the TypeC plug 511, the microprocessor is configured to
compress and then transmit the first audio and video data to the wireless module
connection port for outputting.

[0116] The USB2.0 data transmission pin of the TypeC interface 21 is configured
to obtain the USB2.0 data output from the processing device via the TypeC socket or
the USB socket; the second data input port of the microprocessor is connected with
the USB2.0 data transmission pin of the TypeC plug 511; the microprocessor is aso
configured to encode the USB2.0 data received via the second data input port to get
the third audio and video data, the third audio and video datais output viathe wireless
modul e connection port.

[0117] The wireless module connection port is connected with the wireless
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module 512; the wireless module 512 is configured to communicate with the
communication network, and transmit the screen data from the microprocessor to the
network node in the communication network which is paired with the microprocessor.
That is, the wireless module 512 can receive the third audio and video data, which is
obtained by encoding the USB2.0 data output from the processing viathe USB socket,
and can also receive the first audio and video data, which is output from the
processing device via the TypeC socket and compressed and encoded by the
microprocessor, and transmit the third audio and video data or the first audio and
video data into the wireless communication network. If the processing device has the
TypeC socket, the first audio and video data is transmitted to the wireless
communication network, after the interface format of the first audio and video data
being transformed and the first audio and video data being compressed. If the
processing device has no TypeC socket, by way of the transformation via the interface
converter 61, after the USB2.0 data transmission pin of the peripheral device obtains
the USB2.0 data, the USB2.0 data is parsed into the third video and audio data
according to a preset encoding and decoding rules. Therefore, a conference tool with a
high compatibility is provided in the present embodiments. Via the conference tool,
the screen data of the processing device with the USB socket or the TypeC socket can
be obtained and transmitted to the wireless communication network, and can be
captured via the large-screen display device for conference in the wireless
communication network, thereby implementing the wireless screen transmission.
[0118] Further, the conference tool also includes a memory configured to store the
executable program, where the executable program is run by the first processor of the
processing device after being downloaded into the processing device. The second
audio and video data, which is currently output via the first processor to the first
display monitor, is compressed by the first processing device into the USB2.0 datavia
the first processor. The USB2.0 datais output viathe TypeC socket or the USB socket
of the processing device.

[0119] Further, the memory is integrated in the peripheral device 51; the
microprocessor is also configured to obtain the executable program from the memory
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and output the executable program via the second data input port, when the
microprocessor is triggered. The memory is integrated in the periphera device 51,
which can make it convenient for the processing device to download program, and for
the processing device only having the USB socket, the preparation time for obtaining
the screen data can aso be reduced, and the rate of wireless screen transmission can
be improved.

[0120] Further, the wireless module 512 is also configured to receive the screen
control signal transmitted via the network node in the communication network which
is paired with the wireless module; the microprocessor is also configured to
encapsulate the signal from the wireless module, which is input via the wireless
module connection port, into a HID output signal, and output the HID output signal
via the second data input port. According to the further solution, transmitting back of
the screen control signal on the large-screen display device for conference can be
implemented, so that the images of the processing device can be controlled on the
large-screen display device for conference, and the controlled screen data can be
received.

[0121] As a preferred implementation, the peripheral device 51 aso includes the
first transformation I1C for transforming the DP video data input into an MIPI video
data and outputting the MIPI video data; the first transformation IC is connected
between the differential signal transmission pins and the first data input port of the
microprocessor, where the input port of the first transformation 1C is connected to the
differential signal transmission pin, and the output port of the first transformation 1C
Is connected to the first data input port of the microprocessor 4.

[0122] The conference tool according to the embodiments of the present
application includes the periphera device according to the embodiments of the
present application, Therefore, the conference tool has corresponding beneficial
effects. In addition, the conference tool provided in the embodiments of the present
application has a high compatibility.

[0123] FIG 7 is a structural schematic diagram of an implementation of a
conference tool system according to embodiments of the present application. The
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conference tool system includes the display device node 53, the second display
monitor 54 and the conference tool provided in the above-mentioned implementation,
which includes the peripheral device 51 and interface converter 61; the peripheral
device 51 includes the TypeC socket 511, the microprocessor (not shown in FIG. 7)
and the wireless module 512; the interface converter 61 includes the TypeC plug 62
and the USB plug 63, the USB plug 63 is the USB2.0 plug or the USB3.0 plug.

[0124] The display device node 53 is connected with the second display monitor
54; the display device node 53 is configured to pair with the peripheral device 51 in
the wireless communication network 52, receive the audio and video data from the
peripheral 51, and control the second display monitor 54 to display the media content
corresponding to the audio and video data.

[0125] The conference tool system according to embodiments of the present
application includes the conference tool provided in the embodiments of the present
application and, therefore, has the corresponding beneficial effects.

[0126] It should be noted that, in the case of without contradictions, combinations
and associations of different embodiments or examples, and combinations and
associations of different features of embodiments or examples described in the
specification can be made by the person skilled in the art.

[0127] It should be noted that, the above-described content are merely preferred
embodiments and technical principles applied. The person skilled in the art may
appreciate that the present application is not limited to the specific embodiments
described herein, any obvious variation, modification and replacement will not depart
from the scope of the disclosure. Therefore, although the present application is
described in details via the above-described embodiments, the present application is
not merely limited to the above-described embodiments. The present application can
also include more other equivalent embodiments, without departing from the spirit of
the disclosure. The scope of the present application should be subject to the appended

clams.
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CLAIMS
What isclamedis:

1. A data transmission device, comprising a TypeC interface, a wireless module,
afirst data transformation chip and a microprocessor,wherein the TypeC interface is
connected with the first data transformation chip, the first data transformation chip is
connected with the TypeC interface and the microprocessor, and the microprocessor is
connected with the wireless module;

wherein the TypeC interface is configured to receive media data in DP protocol
format, the media data is media content presented on aterminal device;

wherein the first data transformation chip is configured to receive the media data
in DP protocol format transmitted through the TypeC interface, and convert the media
datainto datain afirst format;

wherein the microprocessor is configured to receive the data in the first format,
further compress and encode the data in the first format into data in a second format;
and

wherein the wireless module is configured to transmit the data in the second
format.

2. The data transmission device according to clam 1, further comprising a
trigger device configured to receive a first user operation, wherein the first user
operation is a screen transmission trigger signal;

wherein the first user operation is used for triggering the microprocessor to
transform the data in the first format into the datain the second format, and trigger the
wireless modul e to transmit the data in the second format.

3. The data transmission device according to clam 2, wherein, the
microprocessor is further configured to discard the received data in the first format,
before the first user operation is received by the trigger device.

4. The data transmission device according to clam 1, wherein the TypeC
interface comprises at least one pair of differential signal transmission pins, which are
configured to receive the media datain DP protocol format.

5. The data transmission device according to clam 1, wherein the TypeC
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interface further comprises a paring communication pin configured to transmit a first
request signal, the first request signal is used for requesting the terminal device to
transmit the media data in DP protocol format to the at least one pair of differential
signal transmission pins.

6. The data transmission device according to clam 5, wherein the paring
communication pin is further configured to transmit a second request signal, the
second request signal is used for requesting the terminal device to supply power
according to a power requirement of the data transmission device.

7. The data transmission device according to clam 1, wherein the data in the first
format comprises video datain MIPI format and/or audio datain 12S format.

8. The data transmission device according to claim 1, wherein the data in the
second format comprises video data in H.264/H.265 format and/or audio datain AAC
format.

9. The data transmission device according to clam 1, wherein the TypeC
interface further comprises USB2.0 data transmission pins connected with the
M Croprocessor.

10. The data transmission device according to clam 9, wherein the wireless
module is further configured to receive atouch signal from a communication network,
and transmit the touch signal to the terminal device viathe USB2.0 data transmission
pins.

11. The data transmission device according to clam 10, wherein the
microprocessor is further configured to encapsulate the touch signal, which is
received from the communication network by the wireless module, into a signal in
HID device format.

12. The data transmission device according to claim 10, further comprising a
memory connected with the microprocessor;

wherein the memory stores an executable program, the executable program is
configured to run after being downloaded to the termina device, the executable
program is further configured to trigger, when the termina device is running, the
terminal device to obtain the media content, and trigger the terminal device to
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compress and encode the obtained media content into a USB2.0 data;

wherein the microprocessor is configured to obtain the executable program from
the memory when being triggered, and transmit the executable program to the
terminal device; the microprocessor is further configured to transmit the received
USB2.0 data via the wireless module.

13. The data transmission device according to clam 1, further comprising a
second data transformation chip, via which the first data transformation chip is
connected to the microprocessor.

14. A data transmission method, comprising:

connecting a TypeC interface and a TypeC receiving port of atermina device to
turn on a base working power;

transmitting a request signal to the terminal device via a paring communication
pin of the TypeC interface, the request signal is used for requesting the termina
device to transmit a media data in DP protocol format to at least one pair of
differential signal transmission pins of the TypeC interface;

receiving the media data in DP protocol format via the differential signa
transmission pins, wherein the media data comprises at least one of video data or
audio data presented on the terminal device;

compressing the media data according to a preset encoding scheme; and

transmitting the compressed media data via a wireless network to a conference
display device for displaying.

15. The data transmission method according to clam 14, wherein the
transmitting the request signal to the terminal device via the paring communication
pin of the TypeC interface, wherein the request signal is used for requesting the
terminal device to transmit the media data in DP protocol format to at least one pair of
differential signal transmission pins of the TypeC interface further comprises:

recelving an inquiry data packet transmitted by the terminal device viathe TypeC
interface thereof, the inquiry data packet isaVDM signal; and

transmitting a response to the termina device via the TypeC interface, the
response carries information indicating that a current operation mode is a DP mode.
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16. The data transmission method according to clam 14 or 15, wherein the
compressing the media data according to a preset encoding scheme, specificaly is:

compressing the media data in DP protocol format into data in H.264/H.265
format and/or datain AAC format.

17. The data transmission method according to claim 16, wherein, before the
compressing the media data in DP protocol format into the data in H.264/H.265
format and/or the datain AAC format, further comprising:

receiving a screen transmission sharing instruction.

18. The data transmission method according to clam 14 or 15, wherein the
compressing the media data according to a preset encoding scheme, specificaly is:

converting the media data in DP protocol format into video datain MIPI format
and/or audio data in 12S format, and compressing the video data in MIPI format
and/or the audio data in 12S format into data in H.264/H.265 format and/or data in
AAC format.

19. The data transmission method according to claim 18, wherein, before the
compressing the video data in MIPI format and/or the audio data in 12S format into
the datain H.264/H.265 format and/or the datain AAC format, further comprising:

receiving a screen transmission sharing instruction.

20. The data transmission method according to claim 14, further comprising:

receiving a touch signal from a data receiving device, and transmitting the touch
signa to the terminal device, so that the terminal device performs a corresponding
operation according to the touch signal.

21. A method of transmitting data, a data transmission device, wherein the data
transmission device comprises a TypeC interface, a wireless module, a data
transformation chip and a microprocessor; the TypeC interface is connected with the
data transformation chip, the data transformation chip is connected with the TypeC
interface and the microprocessor, and the microprocessor is connected with the
wireless module; the method comprises:

connecting the TypeC interface of the data transmission device and a TypeC
receiving port of aterminal deviceto turn on a base working power;
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transmitting, by the data transformation chip, a request signal to the terminal
device via a paring communication pin of the TypeC interface, the request signa is
used for requesting the terminal device to transmit media data in DP protocol format
to at least one pair of differential signal transmission pins of the TypeC interface;

receiving, by the data transformation chip, the media data in DP protocol format
viathe differential signal transmission pins, wherein the media data comprises at |east
one of video data or audio data exhibited on a screen of the terminal device;

converting, by the data transformation chip, the media datain DP protocol format
into video datain MIPI format and/or audio datain 12S format;

transmitting, by the data transformation chip, the video data in MIPI format
and/or the audio datain 12S format to the microprocessor;

receiving, by the microprocessor, a screen transmission sharing instruction;

compressing, by the microprocessor, the video data in MIPI format and/or the
audio data in 12S format into video data in H.264/H.265 format and/or audio data in
AAC format; and

transmitting, by the microprocessor, the video datain H.264/H.265 format and/or

the audio datain AAC format to a data receiving device.

44



