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(57) Abstract: The present invention relates to a multi-channel speaker system and a wiring device thereof. The wiring device for
& a multi-channel speaker system according to an embodiment of the present invention comprises a serial audio signal circuit and a
& plurality of audio signal separating circuits. The serial audio signal circuit SAC generates a single serial digital audio signal by
synthesizing the plurality of analog signals that are generated by the analog audio signal generating circuit, and outputs the same.
The audio signal separating circuit receives the serial digital audio signal and separates a corresponding digital signal, and it converts
the separated digital signal to an analog signal. Therefore, the plurality of speakers can be connected to the serial audio signal circuit

SAC through a single series wire or at least two parallel wires.
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A MULTI-CHANNEL SPEAKER SYSTEM AND A CONNECTION SYSTEM

THEREOF

BACKGROUND OF THE INVENTION

(a) Field of the Invention

The present invention relates to a multi-channel speaker system and
a wiring device thereof, and more particularly, to a multi-channel speaker
system and a wiring device thereof that may be applied to various audio
systems having multiple channels and corresponding speakers, and thereby

simplifying structures of the system and increasing convenience in use.

(b) Description of the Related Art

Recently, various multi-channel audio systems have become
available.

For example, multi-channel audio systems such as CD players, MP3
players, DVD players, and HDTVs that are preferred by high-end users have
been widely spread within the general public.

In particular, home theater systems are becoming much more
ubiquitous, because of the superior multi-channel sound effects of a multi-
channel system and clear visual effects of a DVD player.

Furthermore, in such DVD player systems or higher-level media, the
audio effect is very important, and such systems can make a listener feel as

if they are at a live event so that such systems are rapidly spreading and
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replacing conventional audio systems and playback equipment.

Such audio systems, especially multi-channel audio systems such as
DVD play‘e.rs, have a plurality of audio channels having level differences, and
each speakker is connected to a main audio body through wires.

For example, a 5.1 channel speaker system including a woofer has
six speakers of a front right speaker, a front left speaker, a center speaker, a
woofer, a rear left speaker, and a rear right speaker. In order to acquire the
maximum audio effect in the 5.1 channel speaker system, the six speakers
must be effectively positioned, and in particular the rear left and right
speakers must be positioned behind or beside users so that they are
disposed far from the main body.

The most serious problems of such audio-speaker systems with
multiple channels are as follows.

In order to set up the six speakers inside a room, as briefly shown in
FIG. 1, six sets of wires are needed to connect a center speaker CS, a
woofer W, a front tight speaker FR, a front left speaker FL, a rear right
speaker RR, and a rear left speaker RL to audio output terminals p1, p2, p3,
p4, p5, and p6, respectively, of a main audio body A that is generally
disposed in a center portion of a front wall with respect to a user H such as a
listener in a room R.

Because it is difficult for the user to perform such wiring of the
speakers, additional costs for professional wiring may be needed, and

exposure of the wires may spoil the beauty of the room. Further, because

[\]
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each of the speakers must be connected to a corresponding output terminal
of the main audio body, confusion in wiring may occur and re-wiring is
difficult and troublesome. For these reasons, wiring is a problematic factor in
the set-up of a multi-channel speaker system.

In order to solve the wiring confusion problem, conventional speaker
terminals are formed with different colors, but it is not easy to be fully aware
of corresponding colors of the speaker terminals. Therefore, in the event of a
change in the layout of a room, the original wiring may be maintained such
that the optimal audio effect may not be obtained.

In particular, in wiring of the rear speakers that are disposed behind a
seat (e.g. a sofa) of a user opposite to the main audio body in a user's home,
it is quite difficult to hide the wires, so they are generally hidden in the floor or
coupled to the ceiling.

These problems are inevitable because separate analog signals are
sent to each of the speakers.

Therefore, wiring of the multi-channel speakers spoils visual -

aesthetics, and lengths of wires become long so that impedance of the wires

_increases, thereby decreasing output of the speakers and deteriorating audio

effects.

SUMMARY OF THE INVENTION

It is an object of a multi-channel speaker system and a wiring device
thereof according to an embodiment of the present invention to connect

multi-channel speakers to an audio body by a single wire to ease wiring and
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to increase a sense of beauty.

In addition, the embodiment of the present invention can also
provide an effect to increase performance by preventing deterioration of
output power and audio effects that can be caused by changes of
impedance due to a plurality of wires.

To achieve the above object, a wiring device according to an
embodiment of the present invention is a wiring device of a multi-channel
speaker system that operates a piurality of speakers with different sound
range signal values by connecting a main audio body and the plurality of
speakers comprising

a serial audio signal circuit SAC ; and

audio signal separating circu;{s ADC that are provided in each of the
plurality of speaker,

wherein the serial audio signal circuit SAC comprises:

an analog/digital converter A/D for converting a plurality of analog
signals that are generated by the main audio body to digital signais,

a multi-channel control signal synthesizer SC for synthesizing the
plurality of digital signals into a single digital audio signal,

a clock generator CG for providing a reference clock to the
synthesized digital audio signal,

a digital signal synthesizer DG for synchronizing each of the digital
audio signals according to the reference clock generated by the clock

generator,
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a serial signal output member SO for converting the synchronized
digital audio signal to a serial digital audio signal and outputting the serial
digital audio signal, and

a single wire extended from the serial signal output member SO; and

wherein the audio signal separating circuit ADC comprises:

a multii-channel separator for separating a digital signal
corresponding to the reference clock generated by the clock generator CG
from the input serial digital audio signal; and

a digital/analog converter D/A for converting the separated digital
signal to an analog signal.

It is preferable that the plurality of speakers are connected to the
serial signal output member SO through at least two parallel wires or a single
wire.

It is also preferable that the serial audio signal circuit SAC is provided
within the main audio body A, and the audio signal separating circuits ADC
are provided within each of the plurality of speakers.

It is preferable that the serial audio signal circuit SAC is formed as a
unit separate from the main audio body A and is mounted to the main audio
body, and the audio signal separating circuits ADC are formed as a unit
separate from the speakers and are mounted to the speakers.

| A multi-channel speaker. system according to an embodiment of the
present invention comprises:

a plurality of speakers;
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a main audio body with<an analog audio signal generating circuit that
is configured to generate a plurality of analog signals for operating the
plurality of speakers;

a serial audio signal circuit configured to generate a single serial
digital audio signal by synthesizing the plurality of analog signals that are
generated by the analog audio signal generating circuit; and

a plurality of audio signal separating circuits a number of which
corresponds to a number of the plurality of speakers, the audio signal
separating circuit receiving the serial digital audio signal generated by the
serial audio signal circuit and separating a corresponding digital signal, and
the audio signal separating circuit converting the separated digital signal to
an analog signal,

wherein the serial audio signal circuit comprises

an analog/digital converter for receiving the plurality of analog signals
from the audio signal generating circuit and converting the analog signals
respectively to digital signals,

a multi-channel control signal synthesizer for synthesizing the digital
signals into a single digital signal,

a clock generator for providing a respective reference clock for the
synthesized digital signal,

a digital signal synthesizer for synchronizing each of the digital
signals in response to the reference clock generated by the clock generator,

and
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a serial signal outputting member for converting the synchronized
digital signal to a serial digital audio signal,

wherein the audio signal separating circuit comprises,

a multi-channel separator SD for separating a digital signal
corresponding to the respective speaker from the serial digital audio signal
input through a wire, and

a digital/analog converter for converting the separated digital signal to
an analog signal.

It is preferable that the plurality of speakers are connected to the
serial digital signal generator through at least two parallel wires or a single
wire.

It is preferable that the serial audio signal circuit is provided within the
main audio body A and the audio signal separating circuit is provided within
each of the speakers.

It is also preferable that the serial audio circuit is formed as a unit
separate from the main audio body and is mounted to the main audio body,

and wherein the audio signal separating circuits are formed as a unit

- separate from the speakers and are mounted to the speakers.

BRIEF DESCRIPTION OF THE DRAWIN
FIG. 1 is a block diagram of wiring of a conventional multi-channel
speaker system.
FIG. 2 is a block diagram showing a multi-channel speaker system

and a wiring device thereof according to an embodiment of the present
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FIG. 3 is a block diagram showing another example of a multi-
channel speaker system and a wiring device thereof according to an
embodiment of the present invention.

FIG. 4 is a block diagram of a circuit that is applied to a circuit of a
main audio body in order to realize the multi-channel speaker system and
the wiring device according to the embodiment of the present invention.

FIG. 5 is a block diagram of an auxiliary circuit that is applied to a
circuit of a speaker in order to realize the multi-channel speaker system and
the wiring device according to the embodiment of the present invention.

FIGs. 6A, 6B, and 6C show examples of a method for realizing the
wiring device for the multi-channel speaker system according to the

embodiment of the present invention.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Preferred embodiments of the present invention will now be
described in detail with reference to the accompanying drawings.

FIG. 2 is a block diagram showing a multi-channel speaker system
and a wiring device thereof according to an embodiment of the present
invention; FIG. 3 is a block diagram showing another example of a muilti-
channel speaker system and a wiring device thereof according to an
embodiment of the present invention; FIG. 4 is a block diagram of a circuit
that is applied to a circuit of a main audio body in order to realize the multi-

channel speaker system and the wiring device according to the embodiment
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of the present invention; FIG. 5 is a block diagram of an auxiliary circuit that
is applied to a circuit of a speaker in order to realize the multi-channel
speaker system and the wiring device according to the embodiment of the
present invention; and FIGs. 6A, 6B, and 6C show examples of a method for
realizing the wiring device for the multi-channel speaker system according to
the embodiment of the present invention.

As shown in the drawings, the wiring device for the multi-channel
speaker system according to the embodiment of the present invention is
realized by adding a serial audio signal circuit SAC generating a serial digital
audio signal io a circuit AC of a main audio body A, and by adding an audio
signal separating circuit ADC to an ampilification circuit or a rectification
circuit of each of a center speaker CS, a woofer W, a front right speaker FR,
a front left speaker FL, a rear right speaker RR, and a rear left speaker RL.

The serial audio signal circuit SAC that is provided in the circuit AC of
the main audio body A and generates the serial digital audio signal, as
shown in FIGs. 6A, 6B, and 6C, can be formed integrally with a printed circuit
board PCB forming the circuit AC of the main audio body A (FIG. 6A), can be
formed as a separate print circuit board PCB and mounted to the main audio
body A (FIG. 6B), or can be formed as a connection member M in the form
of a unit such as a separate box-type unit and mounted to the main audio
body (FIG. 6C).

Therefore, the multi-channel speaker system and the wiring device

thereof can be easily applied to a prior audio system.
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The audio signal driving circuit ADC that is mounted additionally to
the amplification circuit or the rectification circuit of the center speaker CS,
the woofer W, the front right speaker FR, the front left speaker FL, the rear
right speaker RR, and the rear left speaker RL can be incorporated within the
speaker or can be formed as a separate connection box to be directly
applied to the prior speaker system.

Hereinafter, referring to FIGs. 4 and 5, the serial audio signal circuit
SAC and the audio signal separating circuit ADC will be explained in detail.

Although the serial audio signal circuit SAC and the audio signal
separating circuit ADC are shown in the block diagram, various equivalent
circuits or software can be obtained by an ordinarily skilled person in the art,
and such equivalent circuits or software will still fall within the spirit and
scope of the present invention.

The serial audio signal circuit SAC is a circuit that can also be
realized on a circuit board.

Analog audio signals a1, a2, a8, a4, a5, and a6 that are generated in
the circuit AC of the main audio body A are input into an analog/digital
converter A/D of the serial audio signal circuit SAC. When the serial audio
signal circuit SAC is formed as a device separate from the main audio body
A, the analog signals ail, a2, a3, a4, a5, and a6 are input into the
analog/digital converter A/D through conventional audio output terminals pf1,
p2, p3, p4, p5, and p6.

The analog/digital converter A/D converts each of the analog signals

10
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al, a2, a3, a4, a5, and a6 to digital audio signals. The converted digital audio
signals are synthesized as a single digital signal by a multi-channel control
signal synthesizer SC.

The single digital audio signal is synchronized with reference to
reference clocks that are generated for each digital audio signal by a clock
generator of a digital signal synthesizer DG.

The digital signal synchronized by the digital signal synthesizer DG is
converted to a serial digital audio signal by a serial signal output member SO,
and is then outputted to the speaker through an output wire P. If necessary,
amplification by the serial signal output member SO can be performed.

The audio signal separating circuit ADC that is provided in each of
the center speaker CS, the woofer W, the front right speaker FR, the front
left speaker FL, the rear right speaker RR, and the rear left speaker RL
separates a digital signal that is replayed in the corresponding speaker from
the serial digital gudio signal that is input through the wire P, using a multi-
channel separator SD. For example, the serial digital audio signal includes
inherent number information corresponding to each of the speakers, and the
multi-channel separator SD can separate digital signals corresponding to
each speaker from the serial digital audio signall.

The digital signal that is separated in each speaker is converted to an
analog signal. If necessary, the analog signal is amplified and is then output.

Because the single digital audio signal is synchronized by the

reference clock of each channel, the corresponding signal can be separated

11
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by the corresponding speaker generating the corresponding reference clock.

Therefore, any one of the center speaker CS, the woofer W, the front
right speaker FR, the front left speaker FL, the rear right speaker RR, and
the rear left speaker RL can be connected firstly, and the speakers can be
wired by any arbitrary sequence and method.

That is, as shown in FIG. 2, the multi-channel speaker system and a
wiring device thereof use the single output wire P and two parallel wires P1
and P2. The center speaker CS, the front left speaker FL, and the rear left
speaker RL are connected to the wire P1, and the woofer W, the front right
speaker FR, and the rear right speaker RR are connected to the wire P2.
Each speaker can separate a digital signal corresponding to the reference
clock generated by itself from the input digital audio signals having all
channels, and thereby revive a perfect sound.

Further, as shown in FIG. 3, when all the speakers are connected by
a single wire P, the same result can be obtained.

Therefore, it IS not necessary to connect each speaker to a
corresponding audio terminal.

According to the multi-channel speaker system and the wiring device
thereof according to the embodiment of the present invention, all speakers
can be connected by a single wire, so that wiring becomes very simple and
spoiling the beauty of the room by the exposure of the wires can be
prevented, and furthermore, a deterioration of the output power of the audio

system due to an increase of the impedance by a plurality of wires can be

12
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prevented.

In addition, a further advantage of the multi-channel speaker system
and the wiring device according to the embodiment of the present invention
is to provide easy wiring of the multi-channel speaker system, and easy

5 disassembly of the same.

13
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WHAT IS CLAIMED 1S:

1. A wiring device of a multi-channel speaker system that
operates a plurality of speakers with different sound range signal values by
connecting a main audio body and the plurality of speakers, comprising:

a serial audio signal circuit SAC; and

audio signal separating circuits ADC that are provided in each of the
plurality of speaker,

wherein the serial audio signal circuit SAC comprises:

an analog/digital converter A/D for converting a plurality of analog
signals that are generated by the main audio body to digital signals,

a multi-channel control signal synthesizer SC for synthesizing the
plurality of digital signals into a single digital audio signal,

a clock generator CG for providing a reference clock to the
synthesized digital audio signal,

a digital signal synthesizer DG for synchronizing each of the digital
audio signals according to the reference clock generated by the clock
generator,

a serial signal output member SO for converting the synchronized
digital audio signal to a serial digital audio signal and outputting the serial
digital audio signal, and

a single wire extended from the serial signal output member SO; and

wherein the audio signal separating circuit ADC comprises:

14
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a multi-channel separator for separating a digital signal
corresponding to the reference clock generated by the clock generator CG
from the input serial digital audio signal, and

a digital/analog converter D/A for converting the separated digital

signal to an analog signal.

2. The wiring device of claim 1, wherein the plurality of
speakers are connected to the serial signal output member SO through at

least two parallel wires or a single wire.

3. The wiring device of claim 1, wherein the serial audio signal
circuit SAC is provided within the main audio body A, and the audio signal

separating circuits ADC are provided within each of the plurality of speakers.

4. The wiring device of claim 1, wherein the serial éudio signal
circuit SAC is formed as a unit separate from the main audio body A and is
mounted to the main audio body, and the audio signal separating circuits
ADC are formed as a unit separate from the speakers and are mounted to

the speakers.

5. A multi-channel speaker system comprising:
a plurality of speakers;

a main audio body with an analog audio signal generating circuit that

15
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is configured to generate a plurality of analog signals for operating the
plurality of speakers;

a serial audio signal circuit configured to generate a single serial
digital audio signal by synthesizing the plurality of analog signals that are
generated by the analog audio signal generating circuit; and

a plurality of audio signal separating circuits, a number of which
corresponds to a number of the plurality of speakers, the audio signal
separating circuit receiving the serial digital audio signa! generated by the
serial audio signal circuit and separating a corresponding digital signal, and
the audio signal separating circuit converting the separated digital signal to
an analog signal,

wherein the serial audio signal circuit comprises

an analog/digital converter for receiving the plurality of analog signals
from the audio signal generating circuit and converting the analog signals
respectively to digital signals,

a multi-channel control signal synthesizer for synthesizing the digital
signals into a single digital signal,

a clock generator for providing a respective reference clock for the
synthesized digital signal,

a digital signal synthesizer for synchronizing each of the digital
signals in response to the reference clock generated by the clock generator,
and

a serial signal outputting member for converting the synchronized

16
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digital signal to a serial digital audio signal,

and wherein the audio signal separating circuit comprises

a multi-channel separator SD for separating a digital signal
corresponding to the respective speaker from the serial digital audio signal
input through a wire, and

a digital/analog converter for converting the separated digital signal to

an analog signal.

6. The multi-channel speaker system of claim 5, wherein the
plurality of speakers are connected to the serial digital signal generator

through at least two parallel wires or a single wire.

7. The multi-channel speaker system of claim 5, wherein the
serial audio signal circuit is provided within the main audio body A, and the

audio signal separating circuit is provided within each of the speakers.

8. The multi-channel speaker system of claim 5, wherein the
serial audio circuit is formed as a unit separate from the main audio body
and is mounted to the main audio body, and wherein the audio signal
separating circuits are formed as a unit separate from the speakers and are

mounted to the speakers.

17
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