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FIG. 4

PIN # PIN NAME
P1 Reserved
P2 NC

P3 NC

P4 NC

P5 NC

P6 NG

P7 NC

P8 NC

P9 NC

P10 HPD

P11 Reserved
P12 Reserved
P13 H_GND
P14 ML_Lane3(n)
P15 ML_Lane3(p)
P16 H_GND
P17 ML_Lane2(n)
P18 ML_Lane2(p)
P19 H_GND
P20 ML_Lane1(n)
P21 ML_Lane1(p)
P22 H_GND
P23 ML_Lane0(n)
P24 ML _Lane0(p)
P25 H_GND
P26 AUX_CH (p)
P27 AUX_CH (n)
P28 H_GND
P29 AUX_PWR
P30 Reserved
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FIG. 5
PIN $# PIN. NAME
P1 GND
P2 GND
P3 GND
P4 VCC
P5 VCC
P6 VCC
P7 Reserved
P8 Reserved
P9 Reserved
P10 NC
P11 NC
P12 LPM
P13 FPB
P14 LED1
P15 LED2
P16 FP_GND
P17 FP_PWR
P18 BL_PWM
P19 BL_GND
P20 BL_On_Off
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CIRCUIT BOARD AND LIQUID CRYSTAL
DISPLAY INCLUDING THE SAME

CROSS REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims priority to Korean Patent
Application No. 10-2007-0031671, filed on Mar. 30, 2007,
and U.S. Provisional Patent Application No. 60/909,014, filed
on Mar. 30, 2007, and all the benefits accruing therefrom
under 35 U.S.C. §119, the contents of which in their entireties
are herein incorporated by reference.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present invention relates to a circuit board and a
liquid crystal display (“LCD”) including the same, and more
particularly, to a circuit board and an LCD including the same
which can reduce production costs.

[0004] 2. Description of the Related Art

[0005] A liquid crystal display (“LCD”) includes a first
display plate having a plurality of pixel electrodes, a second
display plate having a common electrode, and a liquid crystal
panel having a dielectrically anisotropic liquid crystal layer
injected between the first and second display plates. The LCD
displays a desired image by forming an electric field between
the pixel electrodes and the common electrode, adjusting the
intensity of the electric field, and thus controlling the amount
of light transmitting through the liquid crystal panel. Since
the LCD is not a self light-emitting display, it includes a
backlight unit on a rear surface of the liquid crystal panel so
that the backlight unit can serve as a light source.

[0006] In order to drive the LCD, the liquid crystal panel,
driving integrated circuits (“ICs”), which transmit signals
required to display an image, the backlight unit, an inverter, a
power supply module, which provides a power supply voltage
required to drive the LCD, and an external transmission cable,
which transmits an image signal, must be electrically con-
nected to one another.

[0007] The above modules can be electrically connected to
one another using a plurality of wirings, a plurality of con-
nectors, and a printed circuit board (“PCB”). However, the
use of the wirings, the connectors, or the PCB increases the
production costs of the LCD.

BRIEF SUMMARY OF THE INVENTION

[0008] The present invention provides a circuit board
which can reduce production costs.

[0009] The present invention also provides a liquid crystal
display (“LCD”) which can reduce production costs.

[0010] According to exemplary embodiments of the
present invention, a circuit board includes a first connector
delivering a data signal, a second connector separated from
the first connector and delivering a power supply voltage, and
a timing controller coupled to the first and second connectors,
the timing controller receiving the power supply voltage from
the second connector and the data signal from the first con-
nector, and processing the data signal received from the first
connector.

[0011] According to other exemplary embodiments of the
present invention, an LCD includes a circuit board including
a first connector which receives a data signal and a second
connector which is separated from the first connector and
receives a power supply voltage, a timing controller mounted
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on the circuit board, the timing controller receiving the power
supply voltage from the second connector and the data signal
from the first connector, and processing the data signal
received from the first connector, and a liquid crystal panel
displaying an image using the data signal processed by the
timing controller.

[0012] According to still other exemplary embodiments of
the present invention, an LCD includes a power supply mod-
ule receiving an external voltage and generating a power
supply voltage, a transmission cable including a main link
which transmits a data signal and an auxiliary channel which
transmits a monitor control command set (“MCCS”), a circuit
board including a first connector and a second connector
which is separated from the first connector, a timing control-
ler mounted on the circuit board, receiving the power supply
voltage through the second connector, and processing the data
signal and the MCCS received through the first connector;
and a liquid crystal panel displaying an image using the data
signal processed by the timing controller, wherein the first
connector is connected to the transmission cable, and the
second connector is connected to the power supply module.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013] The above and other features and advantages of the
present invention will become more apparent by describing in
detail exemplary embodiments thereof with reference to the
attached drawings in which:

[0014] FIG. 1 is a block diagram showing an exemplary
circuit board and an exemplary liquid crystal display
(“LCD”) including the same according to an exemplary
embodiment of the present invention;

[0015] FIG. 2 is a front view of the exemplary LCD illus-
trated in FIG. 1;

[0016] FIGS.3A and 3B are a perspective view and a cross-
sectional view, respectively, showing an exemplary first con-
nector and an exemplary transmission cable illustrated in
FIG. 1;

[0017] FIG. 4isatable showing the exemplary pin structure
of the exemplary first connector illustrated in FIG. 1;

[0018] FIG.5isatable showing the exemplary pin structure
of'an exemplary second connector illustrated in FIG. 2; and
[0019] FIG. 6 is a block diagram showing an exemplary
circuit board and an exemplary LCD including the same
according to another exemplary embodiment of the present
invention.

DETAILED DESCRIPTION OF THE INVENTION

[0020] The present invention will now be described more
fully with reference to the accompanying drawings, in which
exemplary embodiments of the invention are shown. The
invention may, however, be embodied in many different
forms and should not be construed as being limited to the
embodiments set forth herein; rather, these embodiments are
provided so that this disclosure will be thorough and com-
plete, and will fully convey the concept of the invention to
those skilled in the art. Like reference numerals in the draw-
ings denote like elements, and thus their description will be
omitted.

[0021] It will be understood that when an element is
referred to as being “on” another element, it can be directly on
the other element or intervening elements may be present
therebetween. In contrast, when an element is referred to as
being “directly on” another element, there are no intervening
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elements present. As used herein, the term “and/or” includes
any and all combinations of one or more of the associated
listed items. It will be understood that, when an element is
referred to as being “coupled” to another element, it is elec-
trically coupled to the other element.

[0022] It will be understood that, although the terms first,
second, third etc. may be used herein to describe various
elements, components, regions, layers and/or sections, these
elements, components, regions, layers and/or sections should
not be limited by these terms. These terms are only used to
distinguish one element, component, region, layer or section
from another element, component, region, layer or section.
Thus, a first element, component, region, layer or section
discussed below could be termed a second element, compo-
nent, region, layer or section without departing from the
teachings of the present invention.

[0023] The terminology used herein is for the purpose of
describing particular embodiments only and is not intended to
be limiting of the invention. As used herein, the singular
forms “a”, “an” and “the” are intended to include the plural
forms as well, unless the context clearly indicates otherwise.
It will be further understood that the terms “comprises” and/
or “comprising,” or “includes” and/or “including” when used
in this specification, specify the presence of stated features,
regions, integers, steps, operations, elements, and/or compo-
nents, but do not preclude the presence or addition of one or
more other features, regions, integers, steps, operations, ele-
ments, components, and/or groups thereof.
[0024] Spatially relative terms, such as “beneath”,
“below”, “lower”, “above”, “upper” and the like, may be used
herein for ease of description to describe one element or
feature’s relationship to another element(s) or feature(s) as
illustrated in the figures. It will be understood that the spa-
tially relative terms are intended to encompass different ori-
entations of the device in use or operation in addition to the
orientation depicted in the figures. For example, if the device
in the figures is turned over, elements described as “below” or
“beneath” other elements or features would then be oriented
“above” the other elements or features. Thus, the exemplary
term “below” can encompass both an orientation of above and
below. The device may be otherwise oriented (rotated 90
degrees or at other orientations) and the spatially relative
descriptors used herein interpreted accordingly.

[0025] Unless otherwise defined, all terms (including tech-
nical and scientific terms) used herein have the same meaning
as commonly understood by one of ordinary skill in the art to
which this invention belongs. It will be further understood
that terms, such as those defined in commonly used dictio-
naries, should be interpreted as having a meaning that is
consistent with their meaning in the context of the relevant art
and the present disclosure, and will not be interpreted in an
idealized or overly formal sense unless expressly so defined
herein.

[0026] Hereinafter, an exemplary circuit board and an
exemplary liquid crystal display (“LCD”) including the same
according to an exemplary embodiment of the present inven-
tion will be described with reference to FIGS. 1 through 5.
FIG. 1 is a block diagram showing a circuit board 200 and an
LCD 10 including the same according to an exemplary
embodiment of the present invention. FIG. 2 is a front view of
the LCD 10 illustrated in FIG. 1. FIGS. 3A and 3B are a
perspective view and a cross-sectional view, respectively,
showing a first connector 400 and a transmission cable 450
illustrated in FIG. 1. FIG. 4 is a table showing the pin structure
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ofthe first connector 400 illustrated in FIG. 1. FIG. 5is a table
showing the pin structure of a second connector 500 illus-
trated in FIG. 2.

[0027] Referring to FIG. 1, the LCD 10 receives, through
the first connector 400, a data signal and/or a control signal,
which are output from an external host device (not shown).
Modules included in the LCD 10, such as a timing controller
300, an inverter 510, a power supply module 520, a handling
module 530 and a mode indicator 540, are electrically con-
nected to one another by the second connector 500. That is,
the modules included in the LCD 10 are connected to the
second connector 500 and thus interface with one another
through the second connector 500, and the LCD 10 interfaces
with an external device (not shown) through the first connec-
tor 400. Since the connection structure of the modules is
simplified as described above, the production costs of the
LCD 10 can be reduced.

[0028] More specifically, referring to FIGS. 1 and 2, the
LCD 10 may include a liquid crystal panel 100, the circuit
board 200, a gate driver (not shown), a data driver DIC, the
inverter 510, the power supply module 520, the handling
module 530, the mode indicator 540, and a backlight unit 600.

[0029] The liquid crystal panel 100 includes a plurality of
gate lines (not shown), a plurality of data lines (not shown)
and a plurality of pixels (not shown) formed at intersections
of the gate lines and the data lines, and displays an image
using the gate lines, the data lines, and the pixels.

[0030] Inorder to display an image, the gate driver and the
data driver DIC are connected to the liquid crystal panel 100
and provide a gate signal and an image signal, respectively. In
FIG. 1, the data driver DIC is connected to the liquid crystal
panel 100 in the form of an integrated circuit (“IC”), and the
gate driver is mounted on the liquid crystal panel 100. How-
ever, the forms of the data driver DIC and the gate driver are
not limited thereto, and the data driver DIC and the gate driver
may be alternatively mounted on or connected to the liquid
crystal panel 100.

[0031] The timing controller 300 and circuits (not shown)
generating various signals for driving the LCD 10 are
mounted on the circuit board 200. The circuit board 200
includes a plurality of wirings electrically connecting the
timing controller 300, the data driver DIC, and the circuits
(not shown) to one another. In addition, the circuit board 200
includes the first connector 400 and the second connector
500.

[0032] The first connector 400 is connected to the transmis-
sion cable 450 transmitting the data signal and/or the control
signal which are output from the external host device (not
shown) such as a computer. The data signal may be an image
data signal VIDEO, an audio data signal AUDIO, or a com-
bination thereof. The control signal may be an image control
signal CON_V or an audio control signal CON_A. The image
control signal CON_V may control luminance of an image,
and the audio control signal CON_A may control volume.
Alternatively, the control signal may be a monitor control
command set (“MCCS”) standardized by the Video Electron-
ics Standards Association (“VESA™). That is, the data signal
and the control signal may be signals used in DisplayPort
which is a digital display interface standard put forth by the
VESA, and a detailed description thereof will be omitted
here. The first connector 400 and the transmission cable 450
will be described in more detail below with reference to FIGS.
3A, 3B, and 4.
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[0033] The timing controller 300 processes the data signal
(i.e., the image data signal VIDEO and/or the audio data
signal AUDIO) and/or the control signal (i.e., the image con-
trol signal CON_V or the audio control signal CON_A)
received through the first connector 400. When the timing
controller 300 transmits the processed data signal to the data
driver DIC and the gate driver, an image is displayed on the
liquid crystal panel 100 by the data driver DIC and the gate
driver.

[0034] The second connector 500 is connected to the mod-
ules of the LCD 10 so that the modules can interface with one
another through the second connector 500.

[0035] Specifically, the power supply module 520 is con-
nected to the second connector 500. The power supply mod-
ule 520 receives an external voltage, e.g., an alternating cur-
rent (“AC”) voltage, and generates a power supply voltage
Vee, e.g., 5V of direct current (“DC”) voltage, used in each
module of the LCD 10. The power supply module 520 applies
the power supply voltage Vec to the timing controller 300, the
data driver DIC and other circuits, which are mounted on the
circuit board 200, through the second connector 500. That is,
the power supply voltage Vce may be input to the circuit
board 200 through the second connector 500, but not through
the first connector 400. The power supply voltage Vcc gen-
erated by the power supply module 520 may not be applied
directly to the timing controller 300, the data driver DIC, and
other circuits. Alternatively, the power supply voltage Vcc
may be converted into another voltage by a voltage converter
(not shown) and then applied to the timing controller 300, the
data driver DIC, and other circuits.

[0036] The power supply module 520 may interface with
the timing controller 300 through the second connector 500.
For example, the timing controller 300 may transmit a power
saving mode signal PSM to the power supply module 520
through the second connector 500. When the LCD 10 cannot
operate normally or when an image displayed on the liquid
crystal panel 100 remains unchanged for more than a prede-
termined period of time, the power saving mode signal PSM
may be used to block the supply of the power supply voltage
Vec to the backlight unit 600 in order to reduce power con-
sumption. That is, during normal operation, the power supply
module 520 may generate the power supply voltage Vce for
driving the backlight unit 600. However, when receiving the
power saving mode signal PSM through the second connector
500, the power supply module 520 may withhold application
of the power supply voltage Vce to the backlight unit 600.
[0037] The inverter 510 may be connected to the second
connector 500 and interface with the timing controller 300
through the second connector 500. For example, the timing
controller 300 may transmit a backlight on/off signal
ON/OFF and a dimming signal DIM, for controlling on/off
and luminance of the backlight unit 600, to the inverter 510
through the second connector 500. The dimming signal DIM
may be a pulse width modulation (“PWM”) signal. If the
dimming signal DIM is a digital signal, the inverter 510 may
include a circuit converting the digital dimming signal DIM
into a PWM signal. That is, the inverter 510 may receive the
backlight on/off signal ON/OFF and the dimming signal DIM
through the second connector 500 and control the on/off and
luminance of the backlight unit 600.

[0038] The handling module 530 may be connected to the
second connector 500 and interface with the timing controller
300 through the second connector 500. The handling module
530 may be implemented in the form of user operable control
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mechanisms, such as buttons, on a front surface ofthe LCD 10
as illustrated in FIG. 2 and may generate a user command
signal UCS according to a user’s handling. The handling
module 530 transmits the user command signal UCS to the
timing controller 300 through the second connector 500. The
user command signal UCS may be a signal commanding the
on/off of the backlight unit 600, controlling the luminance of
the backlight unit 600, or adjusting the size and contrast of an
image displayed on the liquid crystal panel 100. The timing
controller 300 converts the user command signal UCS, trans-
mitted through the second connector 500, into the backlight
on/off signal ON/OFF or the dimming signal DIM and trans-
mits the backlight on/off signal ON/OFF or the dimming
signal DIM to the inverter 510 through the second connector
500. The user command signal UCS is not limited to the
above examples and may be used for various purposes. A
power supply voltage Vdd for driving the handling module
530 may be applied to the handling module 530 through the
second connector 500. That is, a voltage converter circuit may
be mounted on the circuit board 200. The voltage converter
circuit may receive the power supply voltage Vec from the
power supply module 520 through the second connector 500,
convert the level of the power supply voltage Vce, and provide
the power supply voltage Vdd, which is generated as a result
of converting the level ofthe power supply voltage Ve, to the
handling module 530 through the second connector 500.
[0039] The mode indicator 540 may be connected to the
second connector 500 and interface with the timing controller
300 through the second connector 500. For example, the
mode indicator 540 may be a mode display module and may
receive the power saving mode signal PSM from the timing
controller 300 through the second connector 500 and indicate
that the LCD 10 is in a power saving mode. Specifically, the
mode indicator 540 may include a light-emitting diode
(“LED”) and represent a normal mode or the power saving
mode using the color of the LED. The power supply voltage
Vdd for driving the mode indicator 540 may be applied to the
mode indicator 540 through the second connector 500.
[0040] In summary, the modules, such as the inverter 510,
the power supply module 520, the handling module 530, and
the mode indicator 540, are each connected to the second
connector 500. Therefore, each of the modules can interface
with the timing controller 300, which is also connected to the
second connector 500. The structure of the second connector
500 will be described below with reference to FIG. 5.
[0041] The first connector 400 and the transmission cable
450 illustrated in FIG. 1 will now be described in further
detail with reference to FIGS. 3A, 3B, and 4. Hereinafter, a
case where the first connector 400 is a 30-pin connector and
the transmission cable 450 is a cable used in DisplayPort will
be described as an example. However, the present invention is
not limited to this example, and alternative embodiments of
the first connector 400 and the transmission cable 450 would
also be within the scope of these embodiments.

[0042] Referring to FIGS. 3A and 3B, the transmission
cable 450 is connected to the first connector 400. The trans-
mission cable 450 may include four pairs of main links
ML_Lane0, ML_Lanel, ML_Lane2 and ML_Lane3, a pair
of auxiliary channels AUX, a hot plug detect line HPDL, and
an auxiliary power line AUX_PWR. As described above, the
data signal may be transmitted through the main links
ML_Lane0, ML_Lanel, ML_Lane2 and ML_Lane3, and the
MCCS may be transmitted through the auxiliary channels
AUX. The transmission cable 450 is connected to each of first
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through thirtieth pins P1 through P30 of the first connector
400 as illustrated in FIGS. 3A and 4.

[0043] Referring to FIG. 4, the second through ninth pins
P2 through P9 are no-connect pins NC. The tenth pin P10 is a
hot plug detect pin HPD and is connected to the hot plug
detect line HPDL of the transmission cable 450. The thir-
teenth pin P13, the sixteenth pin P16, the nineteenth pin P19,
the twenty-second pin P22, the twenty-fifth pin P25, and the
twenty-eighth pin P28 are ground pins H_GND, and a ground
voltage for the main links ML_Lane0, ML_Lanel,
ML_Lane2 and ML _Lane3 is applied to the thirteenth pin
P13, the sixteenth pin P16, the nineteenth pin P19, the twenty-
second pin P22, the twenty-fifth pin P25, and the twenty-
eighth pin P28. The twenty-ninth pin P29 is an auxiliary
power pin AUX_PWR and is connected to the auxiliary
power line AUX_PWR of the transmission cable 450. The
first pin P1, the eleventh pin P11, the twelfth pin P12, and the
thirtieth pin P30 are reserved pins Reserved, which can be
used later by the VESA. The fourteenth pin P14, the fifteenth
pin P15, the seventeenth pin P17, the eighteenth pin P18, the
twentieth pin P20, the twenty-first pin P21, the twenty-third
pin P23, and the twenty-fourth pin P24 are main link lane pins
ML_Lane3(n), ML_Lane3(p), ML_Lane2(z), ML_Lane2
(»), ML _Lanel(z), ML_Lanel(p), ML_Lane0(n),
ML_Lane0(p), and form pairs. Pairs of the fourteenth pin
P14, the fifteenth pin P15, the seventeenth pin P17, the eigh-
teenth pin P18, the twentieth pin P20, the twenty-first pin P21,
the twenty-third pin P23, and the twenty-fourth pin P24 are
respectively connected to the four pairs of the main links
ML _Lane3, ML_Lane2, ML_Lanel and ML_Lane0 of the
transmission cable 450. The twenty-sixth pin P26 and the
twenty-seventh pin P27 are auxiliary channel pins AUX_CH
(n) and AUX_CH(p) and are connected to the pair of auxiliary
channels AUX of the transmission cable 450. That is, the first
connector 400 delivers the data signal and/or the control
signal provided by the external host device (not shown) to an
internal portion, e.g., the timing controller 300, of the LCD
10. In the exemplary embodiment, the power supply voltage
Vee may not be input through the first connector 400.
[0044] The second connector 500 illustrated in FIG. 1 will
now be described in detail with reference to FIG. 5. Herein-
after, a case where the second connector 500 is a 20-pin
connector will be described as an example. However, the
present invention is not limited to this example, and alterna-
tive embodiments of the second connector 500 would also be
within the scope of these embodiments.

[0045] Referring to FIG. 5, first through third pins P1
through P3 are ground pins GND, and a ground voltage is
applied to the first through third pins P1 through P3. Fourth
through sixth pins P4 through P6 are power supply pins VCC
and are connected to the power supply module 520. The
power supply voltage Ve is applied to the fourth through
sixth pins P4 through P6 of the second connector 500 from the
power supply module 520. Seventh through ninth pins P7
through P9 are reserved pins Reserved, which can be used
later by the VESA. Tenth and eleventh pins P10 and P11 are
no-connect pins NC. A twelfth pin P12 is a low power mode
pin LPM. The power saving mode signal PSM output from
the timing controller 300 is transmitted to the twelfth pin P12,
and the twelfth pin P12 is connected to the power supply
module 520. A thirteenth pin P13 is a front panel button pin
FPB. The thirteenth pin P13 is connected to the handling
module 530, and the user command signal UCS output from
the handling module 530 is transmitted to the thirteenth pin
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P13. Fourteenth and fifteenth pins P14 and P15 are LED pins
LED1 and LED2. The fourteenth and fifteenth pins P14 and
P15 are connected to the mode indicator 540, and the power
saving mode signal PSM from the timing controller 300 is
transmitted to the fourteenth and fifteenth pins P14 and P15 of
the second connector 500. A sixteenth pin P16 is a front panel
ground pin FP_GND, and a ground voltage for driving the
handling module 530 and the mode indicator 540 is applied to
the sixteenth pin P16. A seventeenth pin P17 is a front panel
power pin FP_PWR and is connected to the handling module
530 and the mode indicator 540. The power supply voltage
Vdd for driving the handling module 530 and the mode indi-
cator 540 is applied to the seventeenth pin P17. An eighteenth
pin P18 is a dimming pin BL_PWM and is connected to the
inverter 510. A dimming signal DIM, for example, the PWM
signal, is transmitted to the eighteenth pin P18. A nineteenth
pin P19 is a backlight ground pin BL._GND and is connected
to the inverter 510. A ground voltage for driving the inverter
510 is applied to the nineteenth pin P19. A twentieth pin P20
is a backlight on/off pin BL_On_Off and is connected to the
inverter 510. The backlight on/off signal ON/OFF is trans-
mitted to the twentieth pin P20. Thus, the second connector
500 may be a connector used for the interface between the
modules mounted on the circuit board 200 and modules not
mounted on the circuit board 200, and as an interface between
modules included in the LCD 10.

[0046] The LCD 10 may interface with the external host
device (not shown) through the first connector 400, and the
modules included in the LCD 10 may interface with one
another through the second connector 500. Such a connection
structure of the modules can reduce the production costs of
the LCD 10.

[0047] An exemplary circuit board and an exemplary LCD
including the same according to another exemplary embodi-
ment of the present invention will now be described with
reference to FIG. 6. FIG. 6 is a block diagram showing a
circuit board 201 and an LCD 11 including the same accord-
ing to another exemplary embodiment of the present inven-
tion. Elements having the same functions or substantially the
same functions as those illustrated in FIG. 1 are indicated by
like reference numerals, and thus repetitive description will
be omitted.

[0048] Referring to FIG. 6, unlike in the previous exem-
plary embodiment, the LCD 11 further includes a data output
terminal 550 and a universal serial bus (“USB”) output ter-
minal 560. Thatis, a second connector 501 of the circuit board
201 is connected to the data output terminal 550 and the USB
output terminal 560, in addition to the other modules as
previously described.

[0049] Specifically, the data output terminal 550 is con-
nected to the second connector 501. The data output terminal
550 receives a data signal processed by the timing controller
300 through the second connector 501 and outputs the data
signal to an external destination. For example, the data signal
provided by the transmission cable 450 includes an image
data signal VIDEO and an audio data signal AUDIO. The
timing controller 300 may process the audio data signal
AUDIO and/or the image data signal VIDEO and transmit the
processed audio data signal AUDIO and/or the processed
image data signal VIDEO to the data output terminal 550
through the second connector 501. The data output terminal
550 may be connected to an audio device such as a speaker, an
earphone, or a headphone, or to a video device.
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[0050] The USB output terminal 560 is connected to the
second connector 501. The USB output terminal 560 receives
a USB signal USB processed by the timing controller 300
through the second connector 501 and outputs the USB signal
USB to the external destination. For example, the USB signal
USB may be transmitted from an external source to the timing
controller 300. Then, the timing controller 300 may process
the USB signal USB and provide the processed USB signal
USB to the USB output terminal 560 through the second
connector 501. The USB output terminal 560 may be con-
nected to a USB memory.

[0051] Thus, the modules included in the LCD 11 can inter-
face with one another through the second connector 501. In
addition, the LCD 11 can interface with external devices,
such as a speaker and a USB memory, through the second
connector 501.

[0052] As described above, according to a circuit board and
an LCD including the same according to the present inven-
tion, since the connection structure of modules included in the
LCD is simplified, the production costs of the LCD can be
reduced. A method of reducing production costs of the LCD
is also made possible.

[0053] While the present invention has been particularly
shown and described with reference to exemplary embodi-
ments thereof, it will be understood by those of ordinary skill
in the art that various changes in form and detail may be made
therein without departing from the spirit and scope of the
present invention as defined by the following claims. The
exemplary embodiments should be considered in descriptive
sense only and not for purposes of limitation.

What is claimed is:

1. A liquid crystal display comprising;:

a circuit board comprising a first connector which receives

a data signal and a second connector which is separated
from the first connector and receives a power supply
voltage;

atiming controller mounted on the circuit board, the timing

controller receiving the power supply voltage from the
second connector and the data signal from the first con-
nector, and processing the data signal received from the
first connector; and

a liquid crystal panel displaying an image using the data

signal processed by the timing controller.

2. The liquid crystal display of claim 1, wherein the power
supply voltage is not input to the circuit board through the first
connector.

3. The liquid crystal display of claim 2, further comprising
a power supply module connected to the second connector,
the power supply module receiving an external voltage, gen-
erating the power supply voltage, and applying the power
supply voltage to the circuit board through the second con-
nector.

4. The liquid crystal display of claim 3, further comprising
a backlight unit providing light to the liquid crystal panel,
wherein the power supply module does not apply the power
supply voltage to the backlight unit when the power supply
module receives a power saving mode signal, which is output
from the timing controller, through the second connector.

5. The liquid crystal display of claim 1, further comprising:

a backlight unit providing light to the liquid crystal panel;

and

an inverter connected to the second connector, the inverter

receiving a backlight on/off signal and a dimming sig-
nal, which are output from the timing controller through
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the second connector, and the inverter controlling on/off
and luminance of the backlight unit.

6. The liquid crystal display of claim 1, further comprising
a handling module connected to the second connector, the
handling module generating a user command signal accord-
ing to a user’s handling, and transmitting the user command
signal to the timing controller through the second connector.

7. The liquid crystal display of claim 1, further comprising
amode indicator connected to the second connector, the mode
indicator receiving a power saving mode signal, which is
output from the timing controller through the second connec-
tor, and indicating that the liquid crystal display is in a power
saving mode.

8. The liquid crystal display of claim 1, further comprising
a data output terminal connected to the second connector, the
data output terminal receiving the data signal processed by
the timing controller through the second connector, and out-
putting the data signal to an external destination.

9. The liquid crystal display of claim 8, further comprising
a transmission cable which is connected to the first connector
and comprises a main link transmitting the data signal and an
auxiliary channel transmitting a control signal, wherein the
data signal comprises an image data signal and an audio data
signal, and the control signal comprises a monitor control
command set.

10. The liquid crystal display of claim 1, further compris-
ing a universal serial bus output terminal connected to the
second connector, the universal serial bus output terminal
receiving a universal serial bus signal from the timing con-
troller through the second connector, and outputting the uni-
versal serial bus signal to an external destination.

11. The liquid crystal display of claim 1, wherein the first
connector and the second connector are each multiple pin
connectors.

12. The liquid crystal display of claim 1, wherein the sec-
ond connector is connected to a plurality of modules, and the
plurality of modules interface with the timing controller
through the second connector.

13. A liquid crystal display comprising:

a power supply module receiving an external voltage and

generating a power supply voltage;

a transmission cable comprising a main link which trans-
mits a data signal and an auxiliary channel which trans-
mits a monitor control command set;

a circuit board comprising a first connector and a second
connector which is separated from the first connector;

a timing controller mounted on the circuit board, receiving
the power supply voltage through the second connector,
and processing the data signal and the monitor control
command set received through the first connector; and

a liquid crystal panel displaying an image using the data
signal processed by the timing controller,

wherein the first connector is connected to the transmission
cable, and the second connector is connected to the
power supply module.

14. The liquid crystal display of claim 13, wherein the
power supply voltage is not input to the circuit board through
the first connector.

15. The liquid crystal display of claim 13, further compris-
ing:

a backlight unit providing light to the liquid crystal panel;

and

an inverter connected to the second connector, the inverter
receiving a backlight on/off signal and a dimming sig-
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nal, which are output from the timing controller through
the second connector, and controlling on/off and lumi-
nance of the backlight unit.

16. The liquid crystal display of claim 13, further compris-
ing a handling module connected to the second connector, the
handling module generating a user command signal accord-
ing to a user’s handling, and transmitting the user command
signal to the timing controller through the second connector.

17. The liquid crystal display of claim 13, further compris-
ing a mode indicator connected to the second connector, the
mode indicator receiving a power saving mode signal, which
is output from the timing controller through the second con-
nector, and indicating that the liquid crystal display is in a
power saving mode.

18. The liquid crystal display of claim 13, further compris-
ing a data output terminal connected to the second connector,
the data output terminal receiving the data signal processed
by the timing controller through the second connector, and
outputting the data signal to an external destination.

19. The liquid crystal display of claim 13, further compris-
ing a universal serial bus output terminal connected to the
second connector, the universal serial bus output terminal
receiving a universal serial bus signal from the timing con-
troller through the second connector, and outputting the uni-
versal serial bus signal to an external destination.

20. The liquid crystal display of claim 13, further compris-
ing a backlight unit providing light to the liquid crystal panel,
wherein the power supply module does not apply the power
supply voltage to the backlight unit when the power supply
module receives a power saving mode signal, which is output
from the timing controller through the second connector.
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21. The liquid crystal display of claim 13, wherein the
second connector is connected to a plurality of modules, and
the plurality of modules interface with the timing controller
through the second connector.

22. A circuit board comprising:

a first connector delivering a data signal;

a second connector separated from the first connector and

delivering a power supply voltage; and

a timing controller coupled to the first and second connec-

tors, the timing controller receiving the power supply
voltage from the second connector and the data signal
from the first connector, and processing the data signal
received from the first connector.

23. The circuit board of claim 22, wherein the first connec-
tor does not deliver the power supply voltage.

24. The circuit board of claim 22, wherein the first connec-
tor is connected to a transmission cable comprising a main
link which transmits the data signal and an auxiliary channel
which transmits a control signal to the timing controller, the
data signal comprises an image data signal and an audio data
signal, and the control signal comprises a monitor control
command set.

25. The circuit board of claim 22, wherein the second
connector is connected to a power supply module providing
the power supply voltage, an inverter controlling on/off and
luminance of a backlight unit, a handling module generating
a user command signal according to a user’s handling, and a
mode indicator indicating whether the liquid crystal display is
in a power saving mode.

* * #* ok %



patsnap

TRAFROE) BRERMBIEEN RS E RS
NIF(2E)E US20080239229A1 K (2E)R 2008-10-02
HiES US11/877225 HiEA 2007-10-23

IRIREERFROAR) ZELEFHKIALHE
B (EFIR)A(GR) SAMSUNG ELECTRONICS CO. , LTD.

LFTEHIB(ERR)A(E) SAMSUNG ELECTRONICS CO. , LTD.

[FRIRBAA PARK JIN KYU
PARK DONG WON
LEE SANG KEUN

KBAAN PARK, JIN-KYU
PARK, DONG-WON
LEE, SANG-KEUN

IPCH =S G02F1/133 HO5K7/00
CPCH %S G09G3/3611 G09G5/003 G09G5/006 G09G2300/0426 G09G2330/021 G09G2370/10 HO4N5/63
R 1020070031671 2007-03-30 KR
60/909014 2007-03-30 US
SNEBEEE Espacenet USPTO
MWE(F)

RELRER (“LCD” ) BIERER , ZBBRRTFRBBIEESNE &
ERVNES - EEFIEHARBEREENE - ERSE  RETERR
LHERRHIR | ERRHRERRAE S EERNBRRENKRESE
—EERNBEES | ALENE EEFRBEROBIEES  URER
B ERZHI B BN BIRE S B RN RRER.

201~

BACKLIGHT UNIT



https://share-analytics.zhihuiya.com/view/48b39af5-2ff0-4c87-9699-f88541cab028
https://worldwide.espacenet.com/patent/search/family/039590690/publication/US2008239229A1?q=US2008239229A1
http://appft.uspto.gov/netacgi/nph-Parser?Sect1=PTO1&Sect2=HITOFF&d=PG01&p=1&u=%2Fnetahtml%2FPTO%2Fsrchnum.html&r=1&f=G&l=50&s1=%2220080239229%22.PGNR.&OS=DN/20080239229&RS=DN/20080239229

