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(57) Abstract: Provided is a tuner module. The tuner module comprises a printed circuit board, a main tuner on the printed circuit

with the main tuner and the sub-tuner.

board, a sub-tuner on the printed circuit board, and an interface on the printed circuit board. The interface is electrically connected
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Description

TUNER MODULE
Technical Field

Embodiments relate to a tuner module.

Background Art

A tuner module can be applied to a digital broadcasting receiver such as a digital
television (DTV) or a set-top box (STB). The tuner module can be classified into a
single tuner module selecting only one channel, and a dual tuner module selecting two
channels.

A digital broadcasting receiver to which the dual tuner module is applied can perform
a function of selecting two channels simultaneously to view one of the channels and
store contents provided through the other in a storage medium. Also, a digital
broadcasting receiver having a picture-in-picture (PIP) function can display one
channel through a main screen and display the other channel through a sub-screen.

Generally, the dual tuner module comprises a main tuner and a sub-tuner to perform
a PIP function. At this point, the main tuner and the sub-tuner are disposed inside
separate chassis, respectively. The sub-tuner is realized to receive antenna-reception
signals from the main tuner through separate cable connection.

However, since signals are distributed and supplied between the main tuner and the
sub-tuner using a separate cable, separate connectors required for the cable connection
should be provided to the main tuner and the sub-tuner, respectively. Also, an external

noise may be introduced through the cable.
Disclosure of Invention

Technical Problem

Embodiments provide a tuner module that can prevent an external noise from being
introduced and reduce manufacturing costs.
Technical Solution

In one embodiment, a tuner module comprises: a printed circuit board; a main tuner
on the printed circuit board; a sub-tuner on the printed circuit board; and an interface
on the printed circuit board, the interface being electrically connected with the main
tuner and the sub-tuner.

In another embodiment, a tuner module comprises: a printed circuit board; an
interface on the printed circuit board; and a first tuner on the printed circuit board, the
first tuner being electrically connected with the interface through a circuit on the

printed circuit board.

Advantageous Effects
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A tuner according to an embodiment can prevent introducing of an external noise and
reduce manufacturing costs.

Brief Description of the Drawings

Fig. 1 is a view illustrating a tuner module according to first embodiment.

Figs. 2 and 3 are views illustrating a tuner module according to second embodiment.

Fig. 4 is a view illustrating a tuner module according to third embodiment.

Fig. 5 is a view illustrating a tuner module according to fourth embodiment.

Fig. 6 is a block diagram of a tuner module according to fifth embodiment.

Fig. 7 is a view illustrating a tuner module according to sixth embodiment.

Mode for the Invention

Embodiments are described with reference to the accompanying drawings.

Fig. 1 is a view illustrating a tuner module according to first embodiment.

The tuner module comprises a printed circuit board 11, a main tuner 13, a sub-tuner
15, and an interface 17. The main tuner 13 and the sub-tuner 15 are disposed on the
printed circuit board 11. For example, the interface 17 can be disposed between the
main tuner 13 and the sub-tuner 15. The interface 17 can be disposed in one line or a
plurality of lines.

The interface 17 is disposed on the printed circuit board 11 to electrically connect
with the main tuner 13. The interface 17 can be electrically connected with the main
tuner 13 through a circuit formed on the printed circuit board 11.

Also, the interface 17 is disposed on the printed circuit board 11 to electrically
connect with the sub-tuner 15. The interface 17 can be electrically connected with the
sub-tuner 15 through a circuit formed on the printed circuit board 11.

The interface 17 can comprise a plurality of terminals 17a. Some of the plurality of
terminals 17a can be electrically connected to the main tuner 13. Also, some of the
plurality of terminals 17a can be electrically connected to the sub-tuner 15.

The main tuner 13 and the sub-tuner 15 can be electrically connected with each other
through the interface 17. The main tuner 13 and the sub-tuner 15 can be directly
connected inside the interface without a separate cable. Also, the main tuner 13 and the
sub-tuner 15 can be connected to each other using cables through the plurality of
terminals 17a.

The main tuner 13 can select a desired channel from antenna-reception signals
provided from the outside. The main tuner 13 can provide the antenna-reception
signals from the outside to the sub-tuner 15. At this point, the antenna-reception
signals provided from the main tuner 13 can be provided to the sub-tuner 15 through
the interface 17.

According to an embodiment, the antenna-reception signals provided from the main
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tuner 13 can be provided to the sub-tuner 15 without separate cable connection. Ac-
cordingly, an introducing of an external noise can be prevented in comparison with a
case of connection using a separate cable. Also, since a separate cable is not used,
manufacturing costs can be reduced.

The sub-tuner 15 can select a channel from the antenna-reception signals provided
from the main tuner 13. The channel selected by the sub-tuner 15 can be the same as or
different from the channel selected by the main tuner 13. The tuner module according
to an embodiment can perform a function of a dual tuner module, and can realize a PIP
function, for example.

The interface 17 can output audio signals, video signals, automatic gain control
signals, and address signals provided from the main tuner 13 and the sub-tuner 15.

Each of the main tuner 13 and the sub-tuner 15 can comprise a tuner unit selecting a
channel, and a demodulation unit demodulating signals provided from the tuner unit.
The tuner unit can comprise a mixer oscillator phase locked loop (MOPLL) circuit.
The demodulation unit can comprise an orthogonal frequency division multiplexing
(OFDM) demodulation circuit.

Figs. 2 and 3 are views illustrating a tuner module according to second embodiment.

Referring to Figs. 2 and 3, the tuner module comprises a printed circuit board 11, a
main tuner 13, a sub-tuner 15, an interface 17, and a chassis 21.

The main tuner 13 and the sub-tuner 15 are disposed on the printed circuit board 11.
For example, the interface 17 can be disposed between the main tuner 13 and the sub-
tuner 15. The interface 17 can be disposed in one line or a plurality of lines.

The interface 17 is disposed on the printed circuit board 11 to electrically connect
with the main tuner 13. The interface 17 can be electrically connected with the main
tuner 13 through a circuit formed on the printed circuit board 11.

The chassis 21 can be disposed to surround the printed circuit board 11, the main
tuner 13, the sub-tuner 15, and the interface 17. The chassis 21 can comprise a
conductor. The chassis 21 can block a noise introduced from the outside.

The interface 17 can comprise terminals 23 exposed to the outside of the chassis 21.
The interface 17 can provide a signal to the outside through the terminals 23. The
interface 17 can output audio signals, video signals, automatic gain control signals, and
address signals provided from the main tuner 13 and the sub-tuner 15.

The main tuner 13 can select a desired channel from antenna-reception signals
provided from the outside. The main tuner 13 can provide the antenna-reception
signals from the outside to the sub-tuner 15. At this point, the antenna-reception
signals provided from the main tuner 13 can be provided to the sub-tuner 15 through
the interface 17.

According to an embodiment, the antenna-reception signals provided from the main
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tuner 13 can be provided to the sub-tuner 15 without separate cable connection. The
sub-tuner 15 can select a channel from the antenna-reception signals provided from the
main tuner 13. The channel selected by the sub-tuner 15 can be the same as or different
from the channel selected by the main tuner 13. The tuner module according to an em-
bodiment can perform a function of a dual tuner module, and can realize a PIP
function, for example.

Accordingly, an introducing of an external noise can be prevented in comparison
with a case of connection using a separate cable. Also, since a separate cable is not
used, manufacturing costs can be reduced.

Fig. 4 is a view illustrating a tuner module according to third embodiment.

Referring to Fig. 4, the tuner module comprises a printed circuit board 41, a first
tuner 43, a second tuner 45, a first interface 47, and a second interface 49. The first
tuner 43 and the second tuner 45 are disposed on the printed circuit board 41.

The first interface 47 is disposed on the printed circuit board 41 to electrically
connect with the first tuner 43. The first interface 47 can be electrically connected with
the first tuner 43 through a circuit formed on the printed circuit board 41. The first
interface 47 can comprise a plurality of terminals 47a. Some of the plurality of
terminals 47a can be electrically connected to the first tuner 43.

The second interface 49 is disposed on the printed circuit board 41 to electrically
connect with the second tuner 45. The second interface 49 can be electrically
connected with the second tuner 45 through a circuit formed on the printed circuit
board 41. The second interface 49 can comprise a plurality of terminals 49a. Some of
the plurality of terminals 49a can be electrically connected to the second tuner 45.

The first tuner 43 and the second tuner 45 can be electrically connected to each other
through the first interface 47 and the second interface 49. The first interface 47 and the
second interface 49 can be directly connected without a separate cable through a circuit
formed on the printed circuit board 41. Also, the terminals 47a formed on the first
interface 47 and the terminals 49a formed on the second interface 49 can be connected
using a cable.

The first tuner 43 can select a desired channel from antenna-reception signals
provided from the outside. The first tuner 43 can provide the antenna-reception signals
from the outside to the second tuner 45. At this point, the antenna-reception signals
provided from the first tuner 43 can be provided to the second tuner 45 through the
first interface 47 and the second interface 49.

According to an embodiment, the antenna-reception signals provided from the first
tuner 43 can be provided to the second tuner 45 without separate cable connection. Ac-
cordingly, an introducing of an external noise can be prevented in comparison with a

case of connection using a separate cable. Also, since a separate cable is not used,
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manufacturing costs can be reduced.

The second tuner 45 can select a channel from the antenna-reception signals provided
from the first tuner 43. The channel selected by the second tuner 45 can be the same as
or different from the channel selected by the first tuner 43. The tuner module according
to the embodiment can perform a function of a dual tuner module, and can realize a
PIP function, for example.

The first interface 47 and the second interface 49 can output audio signals, video
signals, automatic gain control signals, and address signals provided from the first
tuner 43 and the second tuner 45.

A chassis can be provided to surround the printed circuit board 41, the first tuner 43,
the second tuner 45, the first interface 47, and the second interface 49. The chassis can
comprise a conductor and block a noise introduced from the outside.

According to an embodiment, the tuner module can be divided into a first region and
a second region. The first region comprises the first tuner 43 and the first interface 47.
The second region comprises the second tuner 45 and the second interface 49. Ac-
cordingly, the tuner module according to the embodiment can be applied to a dual
tuner module comprising two tuners, and can be applied to a single tuner module
comprising only one tuner.

In the case where the tuner module is applied to a single tuner module, a tuner
module comprising both the first region and the second region can be used. And a
tuner module divided to comprise only the first region or a tuner module divided to
comprise only the second region can be used. As described above, the tuner module
according to the embodiment can be applied to the dual tuner module and the single
tuner module in common.

Fig. 5 is a view illustrating a tuner module according to fourth embodiment.

Referring to Fig. 5, the tuner module comprises a printed circuit board 51, a main
tuner 53, a sub-tuner 55, and an interface 57. The main tuner 53 and the sub-tuner 55
are disposed on the printed circuit board 51.

The interface 57 is disposed on the printed circuit board 51 to electrically connect
with the main tuner 53. Also, the interface 57 is disposed on the printed circuit board
51 to electrically connect with the sub tuner 55.

The main tuner 53 and the sub tuner 55 can be electrically connected to each other
through the interface 57. The main tuner 53 and the sub tuner 55 can be directly
connected to each other without a separate cable inside the interface 57.

The main tuner 53 can select a desired channel from antenna-reception signals
provided from the outside. The main tuner 53 can provide the antenna-reception
signals from the outside to the sub-tuner 55. At this point, the antenna-reception

signals provided from the main tuner 53 can be provided to the sub-tuner 55 through
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the interface 57.

According to an embodiment, the antenna-reception signals provided from the main
tuner 53 can be provided to the sub-tuner 55 without separate cable connection. Ac-
cordingly, an introducing of an external noise can be prevented in comparison with a
case of using a separate cable. Also, since a separate cable is not used, manufacturing
costs can be reduced.

The sub-tuner 55 can select a channel from the antenna-reception signals provided
from the main tuner 53. The channel selected by the sub-tuner 55 can be the same as or
different from the channel selected by the main tuner 53. The tuner module according
to an embodiment can perform a function of a dual tuner module, and can realize a PIP
function, for example.

The interface 57 can output audio signals, video signals, automatic gain control
signals, and address signals provided from the main tuner 53 and the sub-tuner 55.

The main tuner 53 can comprise a first part 53a, a second part 53b, and a third part
53c. The sub tuner 55 can comprise a first part 55a, a second part 55b, and a third part
53c. The parts 53a, 53b, and 53¢ forming the main tuner 53, and the parts 55a, 55b,
and 55c¢ forming the sub-tuner 55 can be arranged in a mirror type with respect to the
interface 57.

Through this arrangement of the parts, the output direction of signals provided from
the main tuner 53 and the output direction of signals provided form the sub-tuner 55
can be directed to a region where the interface 57 is located. Accordingly, the design of
signal lines can be simplified, and the size of the printed circuit board 51 can be
reduced.

Fig. 6 is a block diagram of a tuner module according to fifth embodiment.

Referring to Fig. 6, the tuner module comprises an antenna connection terminal 61, a
main tuner 63, a sub-tuner 65, and an interface 67. The antenna connection terminal 61
receives antenna-reception signals from the outside. Each of the main tuner 63 and the
sub-tuner 65 can comprise a mixer oscillator phase locked loop (MOPLL) and an in-
termediate frequency integrated circuit (IF IC). The main tuner 63 and the sub-tuner 65
can be electrically connected to each other through the interface 67.

Fig. 7 is a view illustrating a tuner module according to sixth embodiment.

Referring to Fig. 7, the tuner module comprises an antenna connection terminal 71, a
main tuner 73, a sub-tuner 75, and an interface 77. The antenna connection terminal 71
receives antenna-reception signals from the outside. The main tuner 73 and the sub-
tuner 75 can be electrically connected to each other through the interface 77. The
interface 77 can output audio signals, video signals, automatic gain control signals, and
address signals provided from the main tuner 73 and the sub-tuner 75. The parts

forming the main tuner 73, and the parts forming the sub-tuner 75 can be arranged in a
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mirror type with respect to the interface 77.

Any reference in this specification to "one embodiment", "an embodiment",
"example embodiment" etc., means that a particular feature, structure, or characteristic
described in connection with the embodiment is comprised in at least one embodiment
of the invention. The appearances of such phrases in various places in the specification
are not necessarily all referring to the same embodiment. Further, when a particular
feature, structure, or characteristic is described in connection with any embodiment, it
is submitted that it is within the purview of one skilled in the art to effect such feature,
structure, or characteristic in connection with other ones of the embodiments.

Although embodiments have been described with reference to a number of il-
lustrative embodiments thereof, it should be understood that numerous other modi-
fications and embodiments can be devised by those skilled in the art that will fall
within the spirit and scope of the principles of this disclosure. More particularly,
various variations and modifications are possible in the component parts and/or ar-
rangements of the subject combination arrangement within the scope of the disclosure,
the drawings and the appended claims. In addition to variations and modifications in
the component parts and/or arrangements, alternative uses will also be apparent to
those skilled in the art.

Industrial Applicability

The tuner module according to the embodiment can prevent an introducing of an

external noise and reduce manufacturing costs.
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Claims

A tuner module comprising:

a printed circuit board;

a main tuner on the printed circuit board;

a sub-tuner on the printed circuit board; and

an interface on the printed circuit board, the interface being electrically
connected with the main tuner and the sub-tuner.

The tuner module according to claim 1, comprising a chassis disposed to
surround the printed circuit board, the main tuner, the sub-tuner, and the
interface.

The tuner module according to claim 1, wherein the interface is disposed in one
line or a plurality of lines.

The tuner module according to claim 1, wherein the interface is disposed
between the main tuner and the sub-tuner.

The tuner module according to claim 1, wherein the interface comprises
terminals electrically connected to the main tuner, and terminals electrically
connected to the sub-tuner.

The tuner module according to claim 1, wherein the interface provides antenna-
reception signals from the main tuner to the sub-tuner.

The tuner module according to claim 1, wherein the interface is electrically
connected to the main tuner and the sub-tuner through a circuit on the printed
circuit board.

The tuner module according to claim 1, wherein each of the main tuner and the
sub-tuner comprises a tuner unit selecting a channel and a demodulation unit de-
modulating signals provided from the tuner unit.

The tuner module according to claim 8, wherein the tuner unit comprises a mixer
oscillator phase locked loop circuit.

The tuner module according to claim 2, wherein the interface comprises
terminals exposed to an outside of the chassis, and provides signals through the
exposed terminals.

The tuner module according to claim 1, wherein parts forming the main tuner
and parts forming the sub-tuner are disposed in a mirror type with respect to the
interface.

A tuner module comprising:

a printed circuit board;

an interface on the printed circuit board; and

a first tuner on the printed circuit board, the first tuner being electrically
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connected with the interface through a circuit on the printed circuit board.

[13] The tuner module according to claim 12, comprising a second tuner on the
printed circuit board, the second tuner being electrically connected with the
interface through a circuit on the printed circuit board.

[14] The tuner module according to claim 12, comprising a chassis disposed to
surround the printed circuit board, the interface, and the first tuner.

[15] The tuner module according to claim 13, wherein the interface is disposed in one
line or a plurality of lines between the first tuner and the second tuner.

[16] The tuner module according to claim 13, wherein the interface provides antenna-
reception signals from the first tuner to the second tuner.

[17] The tuner module according to claim 13, wherein each of the first tuner and the
second tuner comprises a tuner unit selecting a channel and a demodulation unit
demodulating signals provided from the tuner unit.

[18] The tuner module according to claim 13, wherein the interface comprises a first
interface electrically connected with the first tuner, and a second interface elec-
trically connected with the second tuner.

[19] The tuner module according to claim 14, wherein the interface comprises
terminals exposed to an outside of the chassis, and provides signals through the
exposed terminals.

[20] The tuner module according to claim 13, wherein parts forming the first tuner
and parts forming the second tuner are disposed in a mirror type with respect to

the interface.
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