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(54) EXTENSION MODULE AND TELEVISION HAVING THE EXTENSION MODULE

(57) The present invention provides an extension
module connected between a TV set and signal sources
so that the signal sources communicate media signals
with the TV set, wherein the extension module comprises

a first interface and a second interface, the first interface
is electrically connected and communicates with the TV
set, and the second interface is electrically connected
with the signal sources and outputs a power supply signal
and a control signal to the signal sources.
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Description

[0001] This application claims priority to Chinese Ap-
plication No. 200910015761.3, filed on June 1, 2009, en-
titled "An Extension Module and a TV Set Having the
Extension Module", which is herein incorporated by ref-
erence in its entirety.

Field of the Invention

[0002] The present invention relates to an Extension
module and a TV set having the Extension module, and
particularly, to an Extension module configured to extend
TV set signal sources and a TV set having the Extension
module.

Background of the Invention

[0003] Currently, TV sets are widely used for receiving
analog signals, during the generation of digital TV, most
of the TV sets, after converting a digital signal to an an-
alog signal through the external device such as a set-top
box, a DVD (Digital Video Disc), a DVB (Digital Video
Broadcasting, a type of international digital TV open
standards), output the analog signal to the TV set to be
displayed. For instance, after receiving a digital signal,
the set-top box converts it to an interface signal such as
A/V (Audio/Video, standard video signal) interface signal
or Y, U, V analog component video, etc, and outputs the
converted analog signal with low display resolution to the
TV set. As show in Fig. 1, the TV set connects to a DVD
set-top box, a DVB set-top box and an IP TV set-top box,
respectively, through A/V ports. In this structure, howev-
er, each set-top box needs an independent power supply
to supply power thereto; moreover, each set-top box
needs an independent remote controller to control the
same, while the signal output from such set-top boxes to
the TV set is still an analog image with a quite low reso-
lution. Due to various external device and redundancy of
resources, for example, each machine needs an individ-
ual power supply, each apparatus needs an independent
remote controller, and different product has different
number of output terminals in different colors, it causes
that the connection of external wires is complex, making
the installation and usage inconvenient to the users. In
addition, joints of the wires have to be connected itera-
tively as different devices are used. Further, it is incon-
venient to store and operate the plurality of remote con-
trollers. Moreover, outputs of the devices are not stand-
ard, and interfaces and performances of similar products
are quite different.
[0004] On the other hand, some expensive digital TV
sets have a display mode of a high resolution (1080P,
1080i, 720P), and are connected with the external devic-
es through various types of interfaces, e.g. VGA (Video
Graphics Array, a video transmission interface), DVI
(Digital Visual Interface, digital video interface), HDMI
(High Definition Multimedia Interface). Due to various in-

terfaces provided in the TV set, the output modes of the
external devices, such as set-top box, are also diversi-
fied. Further, the output signal of the set-top box usually
cannot assure that images of the high-end TV set have
a perfect quality.
[0005] In the prior art, combined TV sets integrate
DVD, DVB and IP TV set-top boxes. For example, Chi-
nese Patent No.200420109717.1 discloses an all-in-one
machine for TV and DVD, into which a function for playing
DVD is integrated, so that the TV set can not only receive
TV programs, but also play DVD. For another example,
Chinese Patent No.200520115859.3 discloses a record-
able integrated IP TV with an IP set-top box built in the
liquid crystal television. In the combined TV sets, how-
ever, the DVD, DVB and IP TV set-top boxes are con-
nected with a core circuit of the TV set through different
interface circuits. Various types of interfaces neither have
a unified standard nor have functions for extending and
upgrading, and it is very hard to increase receiving sourc-
es of new digital programs. Moreover, various interface
types make it difficult to upgrade the existing system.
Further, various types of interfaces cannot be adapted
to reception of the encryption TV in different regions, and
requirements of different information streams in different
regions and different operators may hardly be satisfied.
The standardization of the host is sacrificed as a specific
function, which may not be necessary to all users, is in-
tegrated into the host. This host generally is dedicated
for particular customers and particular situations, hence
it is not suitable for the public, and cannot be popularized.
Due to differences between the combined modules of
the combined TV set, the product specifications are var-
ied, industry standardization can hardly be performed.
Further, related products are not manufactured in the in-
dustry easily. Therefore, the production cost is relatively
high and the auxiliary products are non-standard.
[0006] With the development of the digital technique,
at present, in the devices such as DVD, DVB and IP TV
set-top boxes, all the processes such as read-out and
decompression of audio and video signals have been
completely digitalized with standard specifications. The
digital audio and video standard interface HDMI for the
digital TV has been globally popularized, thus, there is
no longer a need to transmit the analog signal between
these devices and the digital TV, while it is a general
trend to directly transmit standard audio and video digital
signals.
[0007] In order to overcome the above-mentioned
shortcomings of the set-top boxes and follow the trend
of continuous development of the digital TV technique,
it is necessary to provide an extension module conform-
ing to the digital TV standard, extensible signal sources,
uniform in power supply and control, wide in adaptation,
economic in resources and convenient to upgrade.

Summary of the Invention

[0008] Viewing the shortcomings in the prior art, the
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technical problem to be solved by the present invention
is to provide an Extension module configured to extend
TV set signal sources and a TV set having the Extension
module.
[0009] In order to solve the above technical problem,
a technical solution in the present invention is accom-
plished as follow:

an extension module is connected between a TV set
and signal sources to communicate media signals
therebetween, wherein the extension module in-
cludes a first interface and a second interface, the
first interface is electrically connected and commu-
nicates with the TV set, and the second interface is
electrically connected with the signal sources and
outputs a power supply signal and a control signal
to the signal sources.

[0010] Further, the extension module is removably
connected with the TV set.
[0011] A signal switching device is provided for switch
the signal sources between the extension module and
the signal sources, and the extension module outputs a
power supply signal and a control signal to the signal
switching device.
[0012] The signal switching device is connected with
at least one signal source and outputs a power supply
signal and a control signal to the signal source.
[0013] The signal source is removably connected with
the signal switching device.
[0014] Further, the extension module also includes
one unit selected from a streaming media processing
unit, a video processing unit, an audio processing unit
and a graphics processing unit.
[0015] A technical solution of the present invention fur-
ther may be accomplished as follow:
[0016] A TV set includes an extension module con-
nected with signal sources, wherein the extension mod-
ule includes a first interface and a second interface, the
first interface is electrically connected and communicates
with the TV set, and the second interface is electrically
connected with the signal sources and outputs a power
supply signal and a control signal to the signal sources.
[0017] Further, the extension module is removably
connected with the TV set.
[0018] A signal switching device is provided for switch
the signal sources between the extension module and
the signal sources, and the extension module outputs a
power supply signal and a control signal to the signal
switching device.
[0019] The signal switching device is connected with
at least one signal source and outputs a power supply
signal and a control signal to the signal source.
[0020] The signal source is removably connected with
the signal switching device.
[0021] Further, the extension module also includes
one unit selected from a streaming media processing
unit, a video processing unit, an audio processing unit

and a graphics processing unit.
[0022] Compared with the prior art, the advantages of
the present invention are as following: the extension
module of the present invention has the first interface,
which is electrically connected and communicates with
the TV set, and the second interface electrically connect-
ed with the signal sources and outputting a power supply
signal and a control signal to the signal sources, so that
the signal sources and the TV set are capable of per-
forming a good communication through the extension
module, thus getting resources saved, control easy, ad-
aptation scope wide and upgrading convenient.

Brief Description of the Drawings

[0023]

Fig. 1 is a schematic diagram showing a receiving
device of a traditional TV set;

Fig. 2 is a block diagram showing a system principle
of TV set signal extension in a preferable embodi-
ment of the present invention;

Fig. 3 is a schematic diagram showing a circuit con-
necting a TV set with an extension module in a pref-
erable embodiment of the present invention;

Fig. 4 is a block diagram showing an extension mod-
ule circuit in a preferable embodiment of the present
invention;

Fig. 5 is a schematic diagram showing signal trans-
mission between signal sources and the TV set
through a signal switching device and an extension
module in an preferable embodiment of the present
invention; and

Fig. 6 is a flow chart showing a method for controlling
a TV set with an extension module in a preferable
embodiment of the present invention.

Detailed Description of Embodiments

[0024] Exemplary embodiments of the present inven-
tion will be described in detail hereunder with reference
to the drawings. In these figures, like reference numbers
indicate like elements in different figures.
[0025] Refer to Fig. 2, it shows a block diagram of a
system principle of TV set signal extension in a preferable
embodiment of the present invention. Preferably, an ex-
tension module 30 in the present invention is electrically
connected with a signal source 50 through a signal
switching device 40. However, in other embodiments of
the present, the signal source 50 may be directly con-
nected with the extension module 30 without the signal
switching device 40, and transmits media signals of the
signal source 50 through the extension module 30 to a
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TV set 10 to be played.
[0026] The extension module 30 of the present inven-
tion may be provided in the TV set 10 and is electrically
connected between a TV set processing unit 20 and the
signal switching device 40. The extension module 30 is
provided with an interface connected with the TV set
processing unit 20 and an extension interface 325 con-
nected with the signal switching device 40. The extension
interface 325 may be connected and match with an in-
terface 401 on the signal switching device 40 through a
signal transmitting line and perform signal transmission
between the extension module 30 and the signal switch-
ing device 40 through this signal transmitting line, where-
in the signal transmitting line may be HDMI, DP (Data
Processing) and DVI signal transmitting lines, and sig-
nals transmitted through the signal transmitting lines may
include control signal, audio and video signal, power sup-
ply signal, etc. Of course, the signal transmitting line also
may be replaced by a radio network. In addition, an ex-
tension port 402 provided on the signal switching device
40 may be connected to a plurality of signal sources 50
and may transmit a power supply signal, a control signal,
an audio signal and a video signal through an electrical
connection between the extension port 402 and the sig-
nal sources 50. These signals may be transmitted to the
TV set 10 through the signal switching device 40 and the
extension module 30 so that the TV set 10 could play
what are transmitted from various different signal sources
50 and functions is extended due to various different sig-
nal sources 50.
[0027] It is worth of mentioning that the extension mod-
ule 30 also has the same function as the signal source
50, and may be used individually to extend functions of
the TV set 10.
[0028] Preferably, the extension module 30 and the
signal source 50 may be in a form of Extension card. The
extension card may be an exposed circuit board provided
with a user operating interface, i.e. a pluggable external
signal interface, on one side and a socket terminal on
the other side. This socket terminal corresponds to sock-
et ports disposed on an interface of a TV set processing
unit 20 and the extension port 402 of the signal switching
device 40, so that the socket port could be plugged in
the socket terminal on the extension module 30 and the
signal source 50 thereby plugging the extension module
30 and the signal source 50 in or remove the same from
the TV set processing unit 20 and the signal switching
device 40. In another embodiment of the present inven-
tion, the positions between the socket terminal and the
socket notch may be exchanged, i.e. the socket notch is
provided on the extension module 30 and the signal
source 50, while the socket terminal is provided in the
TV set processing unit 20 and the signal switching device
40 and electrically connected thereto. It is appreciated
to the person skilled in the art that there are other forms
of the TV set processing unit 20 and the signal switching
device 40, such as extension box, on the basis of the
teaching of the present invention.

[0029] As shown in Fig. 3, as full consideration is given
to the diversity of the digital signal sources, optimal dis-
play of the digital TV and capabilities for extending the
system, the extension module 30 and the signal source
50 provided in the present invention are designed into
modules, that is, the socket terminals and socket notches
are made by means of the gold finger connector. The
convenient connection and flexible extension for the ex-
tension module 30 and the signal source 50 are realized
through a combination of modularization of the signal
source with standardized design of the gold finger con-
nector. With respect to the extension module 30 and the
signal source 50 having different functions, the corre-
sponding gold finger connectors have the socket termi-
nals and socket notches of a uniform specification. The
specification herein not only means that the socket ter-
minals and the socket notches have the same regulation
of arranging electrical signals, but also means that they
have a uniform dimension specification in physical sizes.
[0030] Signals transmitted by the gold finger connector
in the present invention at least include power supply
signals, communication and control signals and audio/
video signals. The socket terminal is provided on the ex-
tension module 30 and may be a gold finger socket mem-
ber made of a printed circuit board. When the socket
terminal is plugged in the socket notch, conductive parts
of both come to contact with each other to form an elec-
trical connection, enabling the communication and con-
trol signal, audio/video signal and power supply signal to
be transmitted to the extension module 30. The conduc-
tive part of the socket terminal has a surface that is gold-
plated and is characterized by good conductivity, wear
resistance and antioxidation. As the signals transmitted
by the gold finger connector include the power supply
signal, the TV set processing unit 20 may provide a power
supply to the extension module 30 through the power
supply signal; moreover, a control information connect-
ing mechanism is established between the extension
module 30 and the TV set processing unit 20 through the
communication and control signal for coordinate and uni-
form work so as to transmit the audio/video signal be-
tween the extension module 30 and the TV set process-
ing unit 20. This configuration enables a plurality of ex-
tension module 30 to be supplied with a power with one
power supply and controlled with one remote controller,
effectively saving energy, facilitating operation and con-
trol, and satisfying the user’s requirement.
[0031] It is worth of mentioning that the gold finger con-
nector is also applied between the signal source 50 and
the signal switching device 40, so that a plurality of signal
sources 50 are supplied with power and controlled uni-
formly by the signal switching device 40. Thus, not only
can a display standard of a digital TV source be realized,
but also different types of digital TV sources such as a
digital broadcast source, a digital playing source and a
digital network source can be received. In addition, a tran-
sition from an analog TV to a digital TV can be accom-
plished, and functions, such as recordable time retriev-
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ing, learning and entertaining, and network download,
can be upgraded or added. The consumer just needs to
choose function modules of the signal source 50 com-
plying with the standardized interfaces, so that a combi-
nation of the signal source 50 having different function
modules and the signal switching device 40 is provided
with a low and flexible cost, and an individual assembly
is also supported. As the "modularized" configuration is
flexible, the consumption sectors for the product are en-
larged, new techniques and new products may be per-
formed by adding corresponding developed modules into
a system.
[0032] Particularly, the signal source 50 may extend
functions of the TV set 10, and carry out data communi-
cation with the extension module 30 and the TV set
processing unit 20 through the signal switching device
40. The signal source 50 include module circuits having
varied functions and realizing different functions, for in-
stance, recordable time-retrieving module circuit that
may play a high definition video and may record a video,
learning and entertainment module circuit that may be
used for learning English and playing games, digital TV
module circuit that may replace the set-top box to play a
digital signal, network downloading module circuit that
may be used for downloading films from the web, etc.
The TV set supporting the extended signal source 50
may realize different functions by changing the signal
source 50 having different functions. Of course, the ex-
tension module 30, which is similar to the signal source
50, may have a TV set extension module.
[0033] The extension module 30 includes a function
extension module 31, external interfaces, memories and
a direct current-to-direct current (DC/DC) power supply
34 provided on a printed circuit board.
[0034] The function extension module 31 which is a
core part of the extension module 30 includes a processor
and various function units. It receives the communication
and control signal and audio/video signal input by the
socket terminal or data signal input by an external inter-
face, performs operations such as executing, processing
and calculating to the above signals, and returns the
processing result or data back to the TV set processing
unit 20 or outputs to an external device or external net-
work connected with the external interface.
[0035] The external interfaces include Universal Serial
Bus interfaces (USB interface 321), a card reader 322,
a network interface 323, other interfaces as well as an
extension interface 325. The USB 231 interface is con-
figured to be connected with a USB memory or other
serial communication devices using the USB interface.
The card reader 322 may read a plurality of memory cards
of different types. The network interface 323 may be con-
nected with a plurality of types of external networks such
as Ethernet, telephone network, cable network, optic fib-
er network and may have an interface in multiple forms
such as RJ-45, RJ-11, parallel port (LPT port), SC port
(a king of optic fiber ports) and coaxial port. The other
interfaces are of a plurality of types such as IDE (Inte-

grated Device Electronics) interface connected with a
hard disk or an optical driver, ATA/SATA (Advanced
Technology Attachment/Serial Advanced Technology
Attachment, parallel/serial hardware driver) interface, a
mouse interface, a keyboard interface, a game handle
interface or a microphone interface. The extension inter-
face 325 is configured to be plugged with a signal trans-
mitting line and the signal switching device 40.
[0036] As data storing units of the function extension
module 31, the memories may store audio and video sig-
nal data and communication and control signal data, and
include a dynamic memory 331 and a static memory 332.
The dynamic memory 331 may be a Dynamic Random
Access Memory (DRAM) such as DDR and SDR. The
static memory 332 may be a Flash.
[0037] The direct current-to-direct current (DC/DC)
power supply 34 receives a power supply signal, e.g. a
12V power supply signal, input from the socket terminal,
and as a switching power supply, it may perform a boost/
buck operation to the input power supply signal to convert
it to a fixed voltage needed and outputs the same to the
function extension module 31, external interfaces and
memories so as to supply an appropriate operating volt-
age to each part. Particularly, the power supply signal
also may be transmitted to the signal switching device
40 through the extension interface 325 among the exter-
nal interfaces.
[0038] As shown in Fig. 4, the function extension mod-
ule 31 according to the present invention includes a plu-
rality of function units that may be divided into two types,
i.e., processing units and interface units. The processing
units include a central processing unit 3111, a streaming
media processing unit 3112, a video processing unit
3113, an audio processing unit 3114 and a graphics
processing unit 3115. The interface units include a static
memory interface 3116, a dynamic memory interface
3117, a video input and output interface 3118, an audio
input and output interface 3119, a data communication
bus 3120, an external device interface 3121, a general
interface 3122, a USB controller 3123, a network card
controller 3124 and an ATA interface 3125.
[0039] The processing units are responsible for exe-
cuting the received communication and instruction signal
and processing the received audio/video signal. For in-
stance, the streaming media processing unit 3112 is re-
sponsible for processing the received streaming media
data. The video processing unit 3113 is responsible for
processing a video signal. The audio processing unit
3114 is responsible for processing an audio signal. The
graphics processing unit 3115 is responsible for produc-
ing a graphics program interface such as program menu
or producing a user interface such as learning picture,
entertaining picture or electronic game picture, etc.. The
central processing unit 3111 is responsible for controlling
all processing units and interface units, and receiving and
executing the input communication and instruction sig-
nal.
[0040] The interface units are responsible for data
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communication and transmission internally, externally
and between units. For instance, the static memory in-
terface 3116 is responsible for a read-write operation on
the static memory. The dynamic memory interface 3117
is responsible for a read-write operation on the dynamic
memory. The video input and output interface 3118 is
responsible for input and output operations on the video
signal. The audio input and output interface 3119 is re-
sponsible for input and output operations on the audio
signal. The data communication bus 3120 is responsible
for the operations on the communication and instruction
signal and the data communication between the respec-
tive internal units. The external device interface 3121 is
responsible for communication and data transmission
between the function extension module 31 and the ex-
ternal device. The general interface 3122 supports not
only a common interrupting and inquiring low speed data
transmission mode but also a DMA high speed data
transmission mode, and supports various types of I/O
ports, which may satisfy a plurality of application require-
ments. The USB controller 3123 is responsible for read-
ing an external USB data or performing data writing on
an external USB device. The network card controller
3124 is responsible for communication and data trans-
mission with the external network. And the ATA interface
3125 is responsible for performing a read-write operation
on devices such as card reader, hard disk and optical
driver.
[0041] Standardization of the extension module 30 ac-
cording to the present invention may be adapted to a
wider area and more manufacturers. Moreover, the func-
tion configuration is free and flexible, and the cost is rel-
atively low when a standard modularized design on each
function units or interfaces. The function units or inter-
faces may be combined as required in product designing,
whereby a sufficient space is reserved for additional ap-
plication of new functions, modules or interfaces in future,
and every thing, no matter in aspects of interface spec-
ification or software upgrading, etc., is ready for joining
future modules with the existing modules. The modules
to be newly added in the future can be directly added as
being the same interface specification and conforming
to the unified protocol specification. In addition, the whole
system software may be updated and upgraded in a plu-
rality of manners such as an USB interface or a network
interface.
[0042] Several application types of the signal sources
50 according to the present invention will be described
as follows.

1. Digital integrated signal source: a function signal
source of the digital integrated signal source includes
a set-top box chip for receiving digital interactive TV
program signal. External interfaces of the digital in-
tegrated extension card include an RF interface, a
network interface and an HDMI interface of cable TV
interfaces. The cable digital high definition signal
may be received using the digital integrated signal

source without connecting to a set-top box.

2. High definition recordable signal source: a function
signal source of the high definition recordable signal
source includes a video processing unit, an audio
processing unit, a USB controller and an ATA inter-
face for converting a TV program to a video file and
store the same into a Flash chip. External interfaces
of the high definition recordable signal source in-
clude a USB interface and an IDE/ATA/SATA inter-
face, and may be connected to a USB memory or a
mobile hard disk so as to store the video file. The
high definition recordable signal source may further
include a timer, and the user may record the TV pro-
gram optionally in a video recording mode of instant
recording or timing recording. In addition, the user
may also download a high definition video file such
as MPEG or a TS (Transport Stream) stream from
the web and play the same using the high definition
recordable signal source.

3. Learning and entertaining signal source: a function
signal source of the learning and entertaining signal
source includes a central processing unit and a
graphics processing unit, the static memory stores
programs such as poem recitation with pictures,
English learning materials and electronic games,
and an external interface includes a game console
interface. The central processing unit and the graph-
ics processing unit may execute the programs stored
in the static memory according to the option of user
(s), and plays an executing result, including graphics
menu, audio signal and video signal, through the TV
set 10.

[0043] It should be appreciated that the descriptions
on the signal sources above intend to teach the person
skilled in the art to fully understand the present invention.
And the signal sources according to the present invention
may not be limited to the above structures, while various
types of new function units and interface units may be
added to the signal sources. The person skilled in the art
may also carry out a combined design of the function
units and interface units of the signal sources as well as
other function modules as required.
[0044] As shown in Fig. 5, a TV set 10 connected to a
signal switching device 40 and the extension module 30
according to the present invention includes a TV set
processing unit 20, a power supply module 21 and an
LCD (Liquid Crystal Display) panel 22, wherein the power
supply module 21 is electrically connected to the TV set
processing unit 20 and the LCD panel 22 so as to supply
the operating voltage. And the power supply module 21
may also be integrated into the TV set processing unit 20.
[0045] The TV set processing unit 20, the main board
of the TV set 10, is provided in the TV set and includes
function modules such as a TV set core module 200, an
audio output 201 and memories, etc.. The TV set core
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module 200 may receive audio/video signals in different
formats through various types of external interfaces of
the TV set 10. These signals, either analog or digital, may
include the received Radio Frequency signal (RF), Com-
posite Video Broadcast Signal (CVBS), luminance/
chrominance signal (Y/C), color difference signal
(Y/Pb/Pr), VGA (Video Graphics Array) signal, DVI (Dig-
ital Visual Interface) signal, HDMI (High Definition Multi-
media Interface) signal and various other existing audio/
video signals. And after being processed, the audio/video
signal is output to a display panel and sound equipment
of the TV set.
[0046] The TV set core module 200 includes a plurality
of function units such as a microprocessor, a graphics
processor, a video processing unit, an audio processing
unit, a demodulator, a decoder, a data communication
bus, and an IO (Input/Output) interface, etc.. The TV set
processing unit 20 may receive audio/video signals in
different formats through various types of external inter-
faces of the TV set. These signals, either analog or digital,
may include audio/video analog signals or digital signals
such as CVBS signal, Y/C signal, Y/Pb/Pr signal, DVI
signal, HDMI signal, TV signal and VGA signal, etc.. The
TV set processing unit 20 is connected and communi-
cates with external devices through peripheral IO inter-
faces. The communication thereof may be carried out in
a plurality of manners such as General Purpose IO In-
terface (GPIO), Pulse Width Modulation (PWM), Univer-
sal Asynchronous Receiver/Transmitter (UART) and In-
frared (IR). The TV set processing unit 20 processes the
received signals in different formats, converts a video
signal into an LVDS signal (low voltage differential sign-
aling), and outputs the same to the LCD panel 22 to dis-
play an image. The audio signal is output to the audio
output 201 for sound producing.
[0047] The audio output 201 is configured to convert
an audio signal in a form of electrical signal to a sound
signal in a form of air vibration, and it may be a device
such as trumpet and loudspeaker.
[0048] As data storing units of the TV set processing
unit 20, the memories may store the audio/video signal
data, and communication and control signal data, and
include a dynamic memory 2021 and a static memory
2022. The dynamic memory 2021, which is a memory
allocated according to needs, is generally configured to
store a formal parameter of a function, an automatic var-
iable or data, instruction, etc. that are allocated in oper-
ation, and it may be a Dynamic Random Access Memory
(DRAM) such as DDR and SDR. The static memory 2022,
which is a fixedly allocated memory, is generally config-
ured to store a global variable or data, instruction, etc.
before compilation, and it may be a Flash.
[0049] The signal switching device 40 includes an
MCU (Microprocessor Control Unit) 411, a common pow-
er supply 412, a 12V power supply 413, a first audio and
video processing unit and a second audio and video
processing unit. The MCU is electrically connected to the
signal switching device 40, the extension module 30 and

the TV set processing unit 20 and communicates the con-
trol signal with the TV set processing unit 20. Moreover,
the TV set processing unit 20 may transmit a power sup-
ply signal to the extension module 30 so as to supply
power to the MCU 411 of the signal switching device 40,
thereby supplying power to the MCU 411. And of course,
the MCU 411 may also be supplied power by the common
power supply 412 of the signal switching device 40 from
which the current and the voltage are converted. The
MCU 411 may also transmit control signals to the first
video processing unit and the second audio and video
processing unit so as to control the first video processing
unit and the second audio and video processing unit to
transmit a YPbPr/RGB signal and an audio and video
signal to the TV set processing unit 20 through interfaces.
In addition, the MCU 411 may transmit power supply
switching signals to the common power supply 412 and
the 12V power supply 413 so as to control the common
power supply 412 to generate the 12V power supply 413
and to transmit a 12V power supply signal to the signal
source 50 for supplying a power to the signal source 50.
And the MCU 411 may transmit detection, control and
communication signals to the signal source 50 and de-
tects whether a signal source 50 exists and the type of
the existing signal source 50 through the detection signal.
The signal source 50 is controlled to operate by the con-
trol signal and the signal source required to operate is
determined by the communication signal and the TV set
processing unit 20.
[0050] In the preferred embodiment of the present in-
vention, the signal sources 50 include the first signal
source 501, the second signal source 502, the third signal
source 503 and the fourth signal source 504. Particularly,
the first to fourth signal sources 501, 502, 503 and 504
are supplied with power by a 12V power supply signal of
the 12V power supply 413provided on the signal switch-
ing device, wherein the 12V power supply 413 may be
supplied by the common power supply 412 of common
external AC 220V power supply 412 after AC-DC (alter-
nating current-to-direct current) and DC-DC (direct cur-
rent-to-direct current).
[0051] After the first to fourth signal sources 501, 502,
503 and 504 obtain the 12V power supply signal and are
electrified, the YPbPr/RGB signal may be input to the
first audio and video processing unit 414a, and the YPb-
Pr/RGB signals are input to the TV set processing unit
20 through interfaces by means of the first audio and
video processing unit 414a. After the first to fourth signal
sources 501, 502, 503 and 504 obtain the 12V power
supply signal and are electrified, the audio and video sig-
nals may be input to the second audio and video process-
ing unit 414b, and the audio and video signals are input
to the TV set processing unit 20 through interfaces by
means of the second audio and video processing unit
414b. In addition, the first to fourth signal sources 501,
502, 503 and 504 may further receive a communication
signal and a TV output audio and video signal sent from
the TV set processing unit 20 through interfaces and may
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transmit a line-field synchronizing signal to the TV set
processing unit 20 through an interface.
[0052] When the TV set 10 is connected with the ex-
tension module 30 through the signal switching device
40 so as to extend the TV set processing unit 20, the
following will be described in conjunction with Fig. 5,
which is shown in Fig. 6:

601, firstly the extension module 30 is inserted into
the TV set 10 and is electrically connected with the
TV set processing unit 20, then the signal switching
device 40 is connected with the extension module
30 wirelessly or through interfaces and a signal
transmitting line. Meanwhile, the TV set processing
unit 20 may transmit a power supply signal to the
MCU 414 in the signal switching device 40 through
the extension module 30 or the common power sup-
ply 412 so that the MCU 414 is supplied with the
power and start to operate.

602, the MCU 414 transmits a power supply switch-
ing signal to the 12V power supply 413.

603, the 12V power supply 413 generates a 12V
power supply applied to the signal source 50.

604, the MCU 414 may input a detection signal to
the signal source 50 so as to determine whether a
signal source 50 exists.

605, if it is determined that there is the signal source
50, the MCU 414 interacts a communication control
signal with the TV set processing unit 20 through the
extension module 30 and determines which signal
source 50 needs to operate in the case that there
are a plurality of signal sources 50.

606, the MCU 414 sends a control signal to the signal
source 50 that needs to operate and enables the
signal source 50 to operate.

607, the MCU 414 detects the type of signal output
of the signal source 50. In a preferred embodiment
of the present invention, an identification signal out-
put from an insertion detection circuit is correspond-
ing to the function type of the signal source 50. This
does not only indicate that the signal source 50 has
been inserted in the signal switching device 40 and
is electrically connected with the MCU, but also in-
form the MCU of the function type of the signal source
50, such as the digital integrated signal source, high
definition recordable signal source or learning and
entertaining signal source. For example, the identi-
fication signal may represent signal sources 50 of
different function types by using a set of binary
codes. The signal source 50 communicates the con-
trol signal with the TV set processing unit 20 and
controls the first audio and video processing unit and

the second audio and video processing unit through
content of the communication control signal. YPb-
Pr/RGB signals and audio and video signals input
by the signal source 50 to the first audio and video
processing unit and the second audio and video
processing unit are input to the TV set processing
unit 20, and, after being processed by the processing
units, contents of the signal source 50 are played.

[0053] It is worth of mentioning that the signal source
50 outputs an audio/video type signal identification to a
TV set processing unit 20, and the audio/video type signal
identification may represent, by a set of binary codes,
the types of signals output by the external interfaces to
the extension card. These signals include radio frequen-
cy signal (RF), Composite Video Broadcast Signal
(CVBS), luminance/ chrominance signal (Y/C), color dif-
ference signal (Y/Pb/Pr), VGA (Video Graphics Array)
signal, DVI (Digital Visual Interface) signal, HDMI (High
Definition Multimedia Interface) signal and various other
existing audio/video signals.

608, the TV set processing unit 20, after receiving
the identification signal, switches a corresponding
display channel.

609, the MCU 414 controls the audio and video
processing units, outputs a signal to the TV set
processing unit 20 through a signal extension
source. The TV set 10 starts to play the output signal
from the signal source 50. The TV set processing
unit 20 and the signal source 50 carry out a mutual
signal control and communication through the signal
switching device 40 and the extension module 30 in
a communication manner such as UART /IIC/IR.

[0054] Thereafter, the user may use a remote control-
ler to choose whether the TV set 10 receives a program
in a common TV receiving mode or a signal source mode.
An infrared instruction sent by the remote controller, after
being received and decoded by the TV set 10, may be
firstly transmitted to the TV set processing unit 20. After
the infrared instruction is processed by the TV set
processing unit 20, a control instruction is sent. A com-
munication control signal is interacted between the ex-
tension module 30 and the signal switching device 40
and transmitted to the signal source 50 through the gold
finger connector for performing corresponding operation.
Of course, as the signal source 50 has an external device
interface that may receive an UART/IIC/IR instruction,
the remote controller may also directly carry out a data
communication with the signal source 50 so as to control
an operation thereof. Therefore, it makes the operation
much easier for the user to control the TV set 10, the
extension module 30, the signal switching device 40 and
a plurality of signal sources 50 with one remote controller.
[0055] Though preferred embodiments of the present
invention are disclosed for the sake of illustration, the
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person ordinarily skilled in the art should realize that, with-
out departing from the scope and spirit of the present
invention disclosed by the attached Claims, it is possible
to make various improvements, additions and substitu-
tions.

Claims

1. An extension module, connected between a TV set
and signal sources so that the signal sources com-
municate media signals with the TV set, character-
ized in that the extension module comprises a first
interface and a second interface, the first interface
is electrically connected and communicates with the
TV set, and the second interface is electrically con-
nected with the signal sources and outputs a power
supply signal and a control signal to the signal sourc-
es.

2. The extension module according to claim 1, char-
acterized in that the extension module is removably
connected with the TV set.

3. The extension module according to claim 1 or 2,
characterized in that a signal switching device is
provided between the extension module and the sig-
nal sources and is configured for switching the signal
sources, and the extension module outputs a power
supply signal and a control signal to the signal switch-
ing device.

4. The extension module according to claim 3, char-
acterized in that the signal switching device is con-
nected with at least one signal source and outputs
a power supply signal and a control signal to the
signal sources.

5. The extension module according to claim 4, char-
acterized in that the signal source is removably con-
nected with the signal switching device.

6. The extension module according to claim 1, char-
acterized in that the Extension module further com-
prises one unit selected from a streaming media
processing unit, a video processing unit, an audio
processing unit and a graphics processing unit.

7. A TV set, comprising an extension module connect-
ed with signal sources, characterized in that the
extension module comprises a first interface and a
second interface, the first interface is electrically con-
nected and communicates with the TV set, and the
second interface is electrically connected with the
signal sources and outputs a power supply signal
and a control signal to the signal sources.

8. The TV set according to claim 7, characterized in

that the extension module is removably connected
with the TV set.

9. The TV set according to claim 7 or 8, characterized
in that a signal switching device is provided between
the extension module and the signal sources and is
configured for switching the signal sources, and the
extension module outputs a power supply signal and
a control signal to the signal switching device.

10. The TV set according to claim 9, characterized in
that the signal switching device is connected with at
least one signal source and outputs a power supply
signal and a control signal to the at least one signal
source.

11. The TV set according to claim 10, characterized in
that the signal source is removably connected with
the signal switching device.

12. The TV set according to claim 7, characterized in
that the extension module further comprises one unit
selected from a streaming media processing unit, a
video processing unit, an audio processing unit and
a graphics processing unit.

15 16 



EP 2 439 924 A1

10



EP 2 439 924 A1

11



EP 2 439 924 A1

12



EP 2 439 924 A1

13



EP 2 439 924 A1

14



EP 2 439 924 A1

15



EP 2 439 924 A1

16



EP 2 439 924 A1

17



EP 2 439 924 A1

18

REFERENCES CITED IN THE DESCRIPTION

This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

• CN 200910015761 [0001]
• CN 200420109717 [0005]

• CN 200520115859 [0005]


	bibliography
	description
	claims
	drawings
	search report

