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(7) ABSTRACT

A timing controller capable of reducing electromagnetic
interference (EMI) and a liquid crystal display including the
same are provided. The timing controller includes a line
buffer memory, a comparing unit that compares first data
information with second data information, and a memory
allocating unit dividing the line buffer memory into a first
memory unit and a second memory unit each having the
same memory size according to results of the comparison.
Also provided is a method of displaying an image on liquid
crystal display that includes the timing controller.
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TIMING CONTROLLER, LIQUID CRYSTAL
DISPLAY INCLUDING THE SAME, AND
METHOD OF DISPLAYING AN IMAGE ON A
LIQUID CRYSTAL DISPLAY

[0001] This application claims priority to Korean Patent
Application No. 10-2006-0103624, filed on Oct. 24, 2006,
and all the benefits accruing therefrom under 35 U.S.C. 119,
the contents of which in its entirety are herein incorporated
by reference.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present invention relates to a timing controller,
a liquid crystal display including the same, and a method of
displaying an image on a liquid crystal display. More
particularly, the present invention relates to a timing con-
troller capable of reducing electromagpetic interference
(EMI) and a liquid crystal display including the same.

[0004] 2. Description of the Related Art

[0005] Liquid crystal displays include a timing controller
for supplying a plurality of pixel data and a data driver for
supplying voltages corresponding to the pixel data supplied
from the timing controller to a plurality of data lines in order
to display an image.

[0006] In a single-channel driving mode, the timing con-
troller sequentially supplies a plurality of input pixel data to
the data driver. Usually, a high-resolution liquid crystal
display requires many data lines, and as a result, is driven in
a 2-channel driving mode. The timing controller classifies a
data driver including a plurality of data driver integrated
circuits (ICs) into a first data driver IC group and a second
data driver IC group and stores a plurality of pixel data that
are sequentially input. Then, the timing controller simulta-
neously outputs the pixel data to the first data driver IC
group and the second data driver IC group. In order for this
operation to perform, the timing controller stores a first
image data set to be supplied to the first data driver IC group
and a second image data set to be supplied to the second data
driver IC group in a first memory unit and a second memory
unit, respectively.

[0007] The timing controller allocates sufficient memory
size to store the first image data set to the first and second
memory units before receiving a plurality of pixel data.
Therefore, a plurality of data drive ICs should be classified
into the first data drive IC group and the second data drive
IC group such that the data size of the first image data set is
larger than the data size of the second image data set. That
is, the number of data drive ICs included in the first data
drive IC group is larger than the number of data drive ICs
included in the second data drive IC group.

[0008] When the timing controller is mounted on a circuit
board having a fixed shape, the timing controller is not
mounted between the first data drive IC group and the
second data drive IC group on the circuit board, but is
mounted on the circuit board at a position closer to the first
data drive IC group. Therefore, signal transmission lines for
transmitting pixel data to the first data drive IC group
include bent portions having an inside angle equal to or
smaller than 90 degrees. In addition, the mounting position
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of the timing controller is limited. As a result, electromag-
netic interference (hereinafter, referred to as “EMI”) occurs.

BRIEF SUMMARY OF THE INVENTION

[0009] One aspect of the present invention provides a
timing controller capable of reducing EMI.

[0010] Another aspect of the present invention provides a
liquid crystal display capable of reducing EMI.

[0011] A further aspect of the present invention provides a
method of displaying an image on a liquid crystal display.
[0012] The present invention however is not limited to the
above exemplary embodiments, and other embodiments of
the present invention will be apparently understood by those
skilled in the art through the following description.

[0013] According to an exemplary embodiment of the
present invention, a timing controller includes a line buffer
memory, a comparing unit that compares first data informa-
tion with second data information, and a memory allocating
unit dividing the line buffer memory into a first memory unit
and a second memory unit each having the same memory
size to store the second data information according to results
of the comparison.

[0014] According to another exemplary embodiment of
the present invention, a liquid crystal display includes: a
circuit board; a timing controller mounted on the circuit
board and storing first to (n+m)-th pixel data that are
sequentially input such that the pixel data are divided into a
first image data set including the first to n-th pixel data and
a second image data set including the (n+1)-th to (n+m)-th
pixel data, and simultaneously outputting the pixel data from
each of the stored first and second image data sets, the data
size of the first image data set being smaller than the data
size of the second image data set (m>n); a data driver
electrically connected to the circuit board, supplying data
voltages corresponding to the pixel data to a plurality of data
lines, and including a first data drive IC group wherein the
first data drive IC group includes first to s-th data drive ICs
for applying the data voltages corresponding to the first to
n-th pixel data and a second data drive IC group having
(s+1)-th to (s+t)-th data drive ICs for applying the data
voltages corresponding to the (n+1)-th to (n+m)-th pixel
data, the number of data drive ICs of the first data drive IC
group being smaller than the number of data drive ICs of the
second data drive IC (t>s); and a liquid crystal panel
displaying an image according to the data voltages applied
through the plurality of data lines.

[0015] According to still another exemplary embodiment
of the present invention, a liquid crystal display includes: a
timing controller storing first to (n+m)-th pixel data that are
sequentially input such that the pixel data are divided into a
first image data set including the first to n-th pixel data and
a second image data set including the (n+1)-th to (n+m)-th
pixel data, and simultaneously outputting the pixel data from
each of the stored first and second image data sets; a data
driver including a first data drive IC group that is supplied
with the first to n-th pixel data and applies data voltages
corresponding to the first to n-th pixel data to some of a
plurality of data lines and a second data drive IC group that
is supplied with the (n+1)-th to (n+m)-th pixel data and
applies data voltages corresponding to the (n+l)-th to
(n+m)-th pixel data to the other data lines, the first data drive
1C group including first to s-th data drive ICs and the second
data drive IC including (s+1)-th to (s+t)-th data drive ICs;
and a circuit board including the timing controller mounted
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thereon and first signal transmission lines that are connected
between the timing controller and the first data drive IC
group that transmit the first to n-th pixel data; and second
signal transmission lines that are connected between the
timing controller and the second data drive IC group that
transmit the (n+1)-th to (n+m)-th pixel data. In the liquid
crystal display, each of the first and second signal transmis-
sion lines comprises: first output lines provided on a first
layer of the circuit board and sequentially transmitting the
first to n-th pixel data and the (n+1)-th to (n+m)-th pixel data
output from the timing controller at the same time; and
second output lines provided on a second layer of the circuit
board and transmitting the first to n-th pixel data and the
(n+1)-th to (n+m)-th pixel data transmitted thorough the first
output lines to the first to s-th data drive ICs and the (s+1)-th
to (s+1)-th data drive ICs through paths, respectively. In
addition, the first output lines may include a plurality of bent
portions, and the inside angle of each of the bent portions is
equal to or larger than 90 degrees.

[0016] According to still another exemplary embodiment
of the present invention, a method for displaying an image
on a liquid crystal display according to data voltages applied
through a plurality of data lines is provided. The method
includes mounting a timing controller on a circuit board, and
storing first to (n+m)-th pixel data that is sequentially input
such that the pixel data is divided into a first image data set
including the first to n-th pixel data and a second image data
set including the (n+l1)-th to (n+m)-th pixel data. The
method also includes simultaneously outputting the pixel
data from each of the stored first and second image data sets,
where the data size of the first image data set is smaller than
the data size of the second image data set (m>n), electrically
connecting a data driver to the circuit board, and supplying
data voltages corresponding to the pixel data to the plurality
of data lines. The method further includes applying the data
voltages corresponding to the first to n-th pixel data via a
first data drive IC group having first to s-th data drive ICs,
and applying the data voltages corresponding to the (n+1)-th
to (n+m)-th pixel data via a second data drive IC group
having (s+1)-th to (s+t)-th data drive 1Cs. The number of
data drive ICs of the first data drive IC group is smaller than
the number of data drive ICs of the second data drive IC
(t>s).

[0017] The method may also include storing the first
image data set to a first memory unit within the timing
controller, and storing the second image data set to a second
memory unit within the timing controller.

[0018] The method may further include allocating a suf-
ficient memory size to store the second image data set to a
first memory unit and a second memory unit, where the first
memory Unit and second memory unit exist within the
timing controller, storing the first image data set in the first
memory unit, and storing the second image data set in the
second memory unit.

[0019] The method may further include receiving first data
information indicating the data size of the first image data
set, receiving second data information indicating the data
size of the second image data set, comparing the data size of
the first image data set with the data size of the second image
data set, and dividing a line buffer memory into a first
memory unit and a second memory unit each having a
sufficient memory size to store the second image data set
according to the result of the comparison.
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[0020] The method may further include mounting the
timing controller between portions of the circuit board
connected to the s-th data drive IC and the (s+1)-th data
drive IC.

[0021] The method may further include connecting first
signal transmission lines between the timing controller and
the first data drive IC group, transmitting the first to n-th
pixel data via the first signal transmission lines, connecting
second signal transmission lines between the timing con-
troller and the second data drive IC group, and transmitting
the (n+1)-th to (n+m)-th pixel data via the second signal
transmission lines.

[0022] Details of other exemplary embodiments are
included in the detailed description of the invention and the
accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0023] The above and other aspects, features, and advan-
tages of the present invention will become more apparent by
describing in detail exemplary embodiments thereof with
reference to the attached drawings in which:

[0024] FIG. 1 is a block diagram illustrating an exemplary
liquid crystal display according to an exemplary embodi-
ment of the present invention;

[0025] FIG. 2 is an equivalent circuit diagram of one pixel
shown in FIG. 1 in an exemplary embodiment;

[0026] FIG. 3 is a block diagram illustrating a timing
controller shown in FIG. 1 in an exemplary embodiment;
[0027] FIG. 4 is a perspective view illustrating the
arrangement structure of a data driver and the timing con-
troller shown in FIG. 1 on a circuit board in an exemplary
embodiment;

[0028] FIG. 5 is a perspective view illustrating an exem-
plary timing controller and a liquid crystal display including
the timing controller according to an exemplary embodiment
of the present invention;

[0029] FIG. 6is an enlarged view of a portion “L” of FIG.
5,

[0030] FIG. 7 is a perspective view illustrating an exem-
plary timing controller and a liquid crystal display including
the timing controller according to another exemplary
embodiment of the present invention; and

[0031] FIG. 8 is a perspective view illustrating an exem-
plary timing controller and a liquid crystal display including
the timing controller according to another exemplary
embodiment of the present invention.

DETAILED DESCRIPTION OF THE
INVENTION

[0032] The invention now will be described more fully
hereinafter with reference to the accompanying drawings, in
which embodiments of the invention are shown. This inven-
tion may, however, be embodied in many different forms and
should not be construed as limited to the embodiments set
forth herein. Rather, these embodiments are provided so that
this disclosure will be thorough and complete, and will fully
convey the scope of the invention to those skilled in the art.
Like reference numerals refer to like elements throughout.
[0033] 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.

[0034] 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,
component, region, layer or section without departing from
the teachings of the present invention.

[0035] 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 conponents, but do not preclude the presence or addition
of one or more other features, regions, integers, steps,
operations, elements, components, and/or groups thereof.
[0036] Furthermore, relative terms, such as “lower” or
“bottom” and “upper” or “top,” may be used herein to
describe one element’s relationship to another elements as
illustrated in the Figures. It will be understood that relative
terms are intended to encompass different orientations of the
device in addition to the orientation depicted in the Figures.
For example, if the device in one of the figures is turned
over, elements described as being on the “lower” side of
other elements would then be oriented on “upper” sides of
the other elements. The exemplary term “lower”, can there-
fore, encompasses both an orientation of “lower” and
“uppet,” depending of the particular orientation of the figure.
Similarly, if the device in one of the figures is turned over,
elements described as “below” or “beneath” other elements
would then be oriented “above” the other elements. The
exemplary terms “below” or “beneath” can, therefore,
encompass both an orientation of above and below.

[0037] Unless otherwise defined, all terms (including tech-
nical and scientific terms) used herein have the same mean-
ing 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 dictionaries, 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.

[0038] Exemplary embodiments of the present invention
are described herein with reference to cross section illustra-
tions that are schematic illustrations of idealized embodi-
ments of the present invention. As such, variations from the
shapes of the illustrations as a result, for example, of
manufacturing techniques and/or tolerances, are to be
expected.

[0039] Hereinafter, an exemplary timing controller and a
liquid crystal display according to exemplary embodiments
of the present invention will be described with reference to
FIGS. 1 to 4. FIG. 1 is a block diagram illustrating an
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exemplary liquid crystal display according to an exemplary
embodiment of the present invention. FIG. 2 is an equivalent
circuit diagram of one pixel shown in FIG. 1. FIG. 3 is a
block diagram illustrating a timing controller shown in FIG.
1. FIG. 4 is a perspective view of a circuit board illustrating
the arrangement structure of a data driver and the timing
controller shown in FIG. 1.

[0040] Referring to FIG. 1, an exemplary liquid crystal
display 10 according to an exemplary embodiment of the
present invention includes a liquid crystal panel 300, a
timing controller 400, a gate driver 500, a data driver 600,
and a setup memory 700.

[0041] In the equivalent circuit diagram, the liquid crystal
panel 300 includes a plurality of display signal lines G, to G,,
and D, to D,, and a plurality of pixels PX that are connected
to the display signal lines and are arranged in a matrix. The
display signal lines G, to G, and D, to D,, include a plurality
of gate lines G, to G,, for transmitting gate signals and a
plurality of data lines D, to D,, for transmitting data signals.
[0042] FIG. 2 is an equivalent circuit diagram of one pixel
PX shown in FIG. 1 in accordance with one exemplary
embodiment of the present invention. Color filters CF may
be formed in some parts of a common electrode CE formed
on a second display panel 200 so as to face pixel electrodes
PE formed on a first display panel 100. Each pixel PX, for
example, one pixel connected to an i-th (i=1, 2, . . ., p) gate
line Gi and a j-th (j=1, 2, . . ., q) data line Dj includes a
switching element Q connected to the signal lines G, and D,
and a liquid crystal capacitor Clc and a storage capacitor Cst
connected to the switching element Q. The storage capacitor
Cst may be omitted, if necessary.

[0043] A graphic controller (not shown) provided outside
the timing controller 400 sequentially receives first to
(n+m)-th pixel data DAT1 to DAT,,,, and sequentially
outputs a pair of pixel data. The graphic controller outputs
the first pixel data DAT, and an (n+1)-th pixel data DAT,,, ,
at the same time, and then outputs the second pixel data
DAT  and an (n+2)-th pixel data DAT, ., at the same time. In
this way, the graphic controller sequentially outputs a pair of
pixel data, starting with the first pixel data DAT, and a
(n+1)-th pixel data DAT, , . The first to (n+m)-th pixel data
DAT, to DAT,,, ,, are pixel data applied to the pixel PX that
is electrically connected to one of the gate lines G, to G,,.
[0044] More specifically, the timing controller 400 stores
the first to (n+m)-th pixel data DAT, to DAT, ,,, that are
sequentially input such that the pixel data is divided into a
first image data set including the first to n-th pixel data DAT,
to DAT,, and a second image data including (n+1)-th to
(n+m)-th pixel data DAT, ., to DAT, . ... The data size of the
first image data set may be smaller than that of the second
image data set (m>n).

[0045] Next, the timing controller 400 simultaneously
outputs one pixel data from each of the first image data set
and the second image data set. In order for this operation to
be performed, the timing controller 400 stores the first to
(n+m)-th pixel data DAT, to DAT,,, in a line buffer
memory (not shown) provided in the timing controller 400.
[0046] The timing controller 400 stores the first image
data set including the first to n-th pixel data DAT, to DAT,,
in a first memory unit (not shown) of the line buffer memory
(not shown) and the second image data set including (n+1)-
th to (n+m)-th pixel data DAT, ,, to DAT,,,, in a second
memory unit (not shown) of the line buffer memory (not
shown), respectively. The timing controller 400 receives first
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data information SIZE1 and second data information SIZE2
from the setup memory 700 and allocates the memory sizes
of the first memory unit (not shown) and the second memory
unit (not shown). The first data information SIZE1 and the
second data information SIZE2 indicate the data size of the
first image data set and the data size of the second image
data, respectively. The detailed operation of the timing
controller 400 will be described below with reference to
FIG. 3.

[0047] The timing controller 400 receives an input control
signal to generate a gate control signal CONT2 and a data
control signal CONT1, and transmits the gate control signal
CONT2 and the data control signal CONT1 to the gate
driver 500 and the data driver 600, respectively.

[0048] Examples of the input control signal include a
vertical synchronization signal Vsync, a horizontal synchro-
nization signal Hsyne, a main clock signal MCLK, and a
data enable signal DE. The gate control signal CONT2 is a
signal for controlling the operation of the gate driver 500,
and includes a vertical start signal for starting the operation
of the gate driver 500, a gate clock signal for determining the
output timing of a gate-on voltage, an output enable signal
for determining the pulse width of the gate-on voltage. The
data control signal CONT1 is a signal for controlling the
operation of the data driver, and includes a horizontal start
signal for starting the operation of the data driver and a load
signal for instructing the output of two data voltages.
[0049] The data driver 600 receives the pixel data DAT, to
DAT, ., from the timing controller 400 and supplies data
voltages corresponding to the received pixel data to a
plurality of data lines D, to D,,. The data driver 600 is
divided into a first data drive IC group FRONT including
first to s-th data driver ICs DIC 1 to DIC_s and a second
data drive IC group BACK including (s+1)-th to (s+t)-th
data driver ICs DIC_s+1 to DIC_s+t.

[0050] The first data drive IC group FRONT receives the
pixel data DAT, to DAT, of the first image data set from the
timing controller 400 through a first signal transmission line
OUTLINE_a. The second data drive IC group BACK
receives the pixel data DAT, , to DAT, = of the second
image data set from the timing controller 400 through a
second signal transmission line OUTLINE_b.

[0051] Since the data size of the first image data set stored
in the timing controller 400 is smaller than the data size of
the second image data set, the number of data drive ICs
DIC_1 to DIC_s of the first data drive IC group FRONT may
be smaller than the number of data drive ICs DIC_s+1 to
DIC_t of the second data drive IC group BACK (t>s).
[0052] The gate driver 500 is connected to the gate lines
G, to G,,, and supplies to the gate lines G, to G,, gate signals
each of which is composed of a combination of a gate-on
voltage Von and a gate-off voltage Voff' generated by a
gate-on/off voltage (Von and Voff) generator (not shown).
The gate driver 500 supplies the gate-on voltage Von gen-
erated by the gate-on/off voltage generator (not shown) to
the gate lines G, to G, on the basis of the gate control signal
CONT2 from the timing controller 400 to turn on the
switching elements Q shown in FIG. 2 that are connected to
the gate lines G, to G,,. Then, the data voltage applied to the
datalines D, to D, is applied to the corresponding pixels PX
through the switching elements Q in the on state.

[0053] The following operation of the timing controller
400 will be described in detail with reference to FIG. 3: an
operation of storing the first to (n+m)-th pixel data DAT, to
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DAT, ., that are sequentially input such that the pixel data
is divided into the first image data set including the first to
n-th pixel data DAT, to DAT, and the second image data
including (n+1)-th to (n+m)-th pixel data DAT, ., 0 DAT,
and sequentially outputting the pixel data from each of the
first image data set and the second image data set.

[0054] As shown in FIG. 3, the timing controller 400
includes a comparing unit 410, a memory allocating unit
420, and a line buffer memory 430.

[0055] The setup memory 700 has the first data informa-
tion SIZE 1 indicating the data size of the first image data set
and the second data information SIZE2 indicating the
memory size of the second image data stored therein.
Various data for the operation of the timing controller 400
other than the above may be stored in the setup memory 700.
For example, conditions for generating the data control
signal CONT1 and the gate control signal CONT2 may be
stored in the setup memory 700. The setup memory 700 may
be an EEPROM (electrically erasable and programmable
read only memory).

[0056] The comparing unit 410 receives the first data
information SIZE 1 indicating the data size of the first image
data set and the second data information SIZE2 indicating
the memory size of the second image data to compare the
data sizes. For example, the first data information SIZE1
may be the number of data lines electrically connected to the
first data drive IC group FRONT, and the second data
information SIZE2 may be the number of data lines elec-
trically connected to the second data drive IC group BACK.
For instance, the comparing unit 410 notifies the memory
allocating unit 420 of one of the first and second image data
sets having a large memory size according to the result of the
comparison.

[0057] The memory allocating unit 420 divides the line
buffer memory 430 into a first memory unit 430_1 and a
second memory unit 430_2 which have the same memory
size according to the comparison result CPR. For example,
the first memory unit 430_1 and the second memory unit
430_2 may have a memory size capable of storing the
second image data set. The line buffer memory 430 stores
the first to (n+m)-th pixel data DAT, to DAT, , . supplied to
the pixels that are electrically connected to any one of the
gate lines G, to G,,.

[0058] When the memory sizes of the first memory unit
430_1 and the second memory unit 430_2 are allocated, the
memory allocating unit 420 sequentially receives the first to
(n+m)-th pixel data DAT, to DAT,,,,, from a graphic con-
troller (not shown). First, the memory allocating unit 420
stores in the first memory unit 430_1 the first to n-th pixel
data DAT, to DAT,, that are sequentially input. Then, the
memory allocating unit 420 stores in the second memory
unit 430_2 the (n+1)-th to (n+m)-th pixel data DAT, ,, to
DAT  that is sequentially input. Subsequently, the memory
allocating unit 420 sequentially outputs pixel data from each
of the first image data set and the second image data stored
in the first memory unit 430_1 and the second memory unit
430_2, respectively. The pixel data DAT, to DAT,, output
from the first memory unit 430_1 are input to the first data
drive IC group FRONT, and the pixel data DAT,,, to
DAT output from the second memory unit 430_2 are input
to the ‘second data drive 1C group BACK.

[0059] Alternatively, the first to n-th pixel data DAT; to
DAT are may be stored in the first memory unit 430_1, and
some of the (n+1)-th to (n+m)-th pixel data DAT,,, to
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DAT, ,,, may be stored in the second memory unit 430_2.
Then, the other of the (n+1)-th to (n+m)-th pixel data
DAT 1o DAT,,,,, may be stored in the second memory unit
430_2 and simultaneously, output pixel data from each of
the first memory unit 430_1 and the second memory unit
430_2.

[0060] The timing controller 400 compares the data size of
the first image data set with the data size of the second image
data set, and allocates the same memory size to the first
memory unit 430_1 and the second memory unit 430_2 so
as to store the second image data set having a larger size.
Then, the timing controller 400 stores the first image data set
and the second image data set in the first memory unit 430_1
and the second memory unit 430_2, respectively, and sup-
plies a pair of pixel data to the first data drive IC group
FRONT and the second data drive IC group BACK, respec-
tively. Therefore, the number of data drive ICs included in
the first data drive IC group FRONT can be smaller than the
number of data drive ICs included in the second data drive
1C group BACK.

[0061] Thus, the timing controller 400 may be mounted
between the first data drive IC group FRONT and the second
data drive IC group BACK on the circuit board.

[0062] The arrangement structure of the timing controller
400 and the data drive ICs on the circuit board will be
described in detail below with reference to FIG. 4.

[0063] Referring to FIG. 4, the timing controller 400 for
outputting the first to (n+m)-th pixel data DAT, to DAT,,, ,,
and a plurality of circuits are mounted on a circuit board 800
s0 as to be electrically connected to a plurality of drive I1Cs
DIC_1 to DIC,,,. Although not shown in FIG. 4, the
plurality of drive ICs DIC_1 to DIC,,, are electrically
connected to a liquid crystal panel 300 (see FIG. 1) and
apply data voltages corresponding to the pixel data to a
plurality of data lines (see symbols D, to D, of FIG. 1).
[0064] The timing controller 400 may be arranged
between the first data drive IC group FRONT and the second
data drive IC group BACK. More specifically, the timing
controller 400 may be interposed between portions of the
circuit board 800 that are connected to an s-th data drive IC
DIC_s and an (s+1)-th data drive IC DIC_s+1. In this case,
the number of data drive ICs DIC 1 to DIC_sincluded in the
first data drive IC group FRONT may be smaller than the
number of data drive ICs DIC_s+1 to DIC_s+t included in
the second data drive IC group BACK (t>s).

[0065] EMI is reduced when the timing controller 400 is
provided between the first data drive IC group FRONT and
the second data drive IC group BACK, as will be described
in detail below.

[0066] FIG. 5 is a perspective view illustrating a timing
controller and a liquid crystal display including the same
according to an embodiment of the invention, and FIG. 6 is
an enlarged view of a portion L of FIG. 5. In this embodi-
ment, seven data drive ICs are provided, and a circuit board
801 includes a first layer 820 and a second layer 810.
[0067] Referring to FIGS. 5 and 6, a timing controller 401
is arranged between the first data drive IC group FRONT
and the second data drive IC group BACK.

[0068] The circuit board 801 includes first signal trans-
mission lines OUTLINE a that are connected between the
timing controller 401 and the first data drive IC group
FRONT and transmit the first to n-th pixel data therebetween
and second signal transmission lines OUTLINE_b that are
connected between the timing controller 401 and the second
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data drive IC group BACK and transmit the (n+1)-th to
(n+m)-th pixel data therebetween.

[0069] The first signal transmission lines OUTLINE_a
include first output lines OUTLINE_1a that are provided on
the first layer 820 of the circuit board 801 and transmit the
first to n-th pixel data sequentially output from the timing
controller 401 and second output lines OUTLINE_2a that
are provided on the second layer 810 of the circuit board 801
and transmit the first to n-th pixel data from the first output
lines OUTLINE_1a to the first data drive IC group FRONT
through paths (not shown).

[0070] The second signal transmission lines OUTLINE_b
include first output lines OUTLINE_14 that are provided on
the first layer 820 of the circuit board 801 and transmit the
(n+1)-th to (n+m)-th pixel data sequentially output from the
timing controller 401 and second output lines OUTLINE_2b
that are provided on the second layer 810 of the circuit board
801 and transmit the (n+1)-th to (n+m)-th pixel data from the
first output lines OUTLINE_15 to the second data drive IC
group BACK through paths (not shown).

[0071] Therefore, the pixel data of the first image data set
output from the timing controller 401 are transmitted
through the first output lines OUTLINE g and OUTLINE_
15 of the first layer 820 of the circuit board 801 and then
supplied to one data drive IC of the first data drive IC group
FRONT through paths (not shown) and the second output
lines OUTLINE_2a and QOUTLINE_2b of the second layer
810 of the circuit board 801. In addition, the pixel data of the
second image data set output from the timing controller 401
are transmitted through the first output lines OUTLINE__a
and OUTLINE_15 of the first layer 820 of the circuit board
801 and then supplied to one data drive IC of the second data
drive 1C group BACK through paths (not shown) and the
second output lines OUTLINE_2a and OUTLINE_25b of the
second layer 810 of the circuit board 801.

[0072] Since the timing controller 401 is disposed between
the first data drive IC group FRONT and the second data
drive IC group (BACK) on the circuit board 801, it is
possible to design the arrangement structure of the first
output lines OUTLINE_,a and OUTLINE_15 such that
EMI can be reduced to a minimum. For example, some
portions of the first output lines OUTLINE__;a and OUT-
LINE_15 may be bent such that the inside angles 1A1, 1A2,
1A3, 1A4, and 1AS of the bent portions are equal to or larger
than 90 degrees, as shown in FIG. 6.

[0073] If the number of data drive ICs of the first data
drive IC group FRONT is larger than the number of data
drive ICs of the second data drive IC group BACK, the
timing controller 401 cannot be disposed between the first
data drive IC group FRONT and the second data drive IC
group BACK on the circuit board having a fixed shape. In
this case, the first output lines QUTLINE_,a and OUT-
LINE_15 have bent portions having the inside angles 1A1,
1A2, 1A3, TA4, and [A5 equal to or smaller than 90 degrees,
which causes an increase in EMI.

[0074] However, in this embodiment of the invention,
since the number of data drive ICs included in the first data
drive IC group FRONT is smaller than the number of data
drive ICs included in the second data drive IC group BACK,
the timing controller 401 can be disposed between the first
data drive IC group FRONT and the second data drive IC
group BACK on the circuit board 801, and the first output
lines OUTLINE__,a and OUTLINE_15 extend without bent
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portions having the inside angles IA1, 1A2, IA3, IA4, and
TAS5 equal to or smaller than 90 degrees, which results in a
reduction in EML

[0075] FIG. 7 is a perspective view illustrating another
exemplary embodiment of a timing controller and a liquid
crystal display including the same.

[0076] Unlike the above-described embodiment, in the
embodiment shown in FIG. 7, the first data drive IC group
FRONT includes two data drive ICs, and the second data
drive IC group BACK includes five data drive ICs.

[0077] In this embodiment, similar to the above-described
embodiment, a timing controller 402 is mounted between
the first data drive IC group FRONT and the second data
drive IC group BACK on a circuit board 802, and thus the
first output lines OUTLINE__;a and OUTLINE_15 extend
without bent portions having inside angles equal to or
smaller than 90 degrees. In addition, space is ensured around
the timing controller 402, which makes it possible to form
a ground area supplied with a ground voltage for the circuit
board 802 around the timing controller 402. Therefore, it is
possible to reduce EMI generated from the timing controller
402 and the circuit board 802 having the timing controller
402 mounted thereon.

[0078] FIG. 8 is a perspective view illustrating another
exemplary embodiment of a timing controller and a liquid
crystal display including the same.

[0079] Referring to FIG. 8, a timing controller 403 is
arranged between the first data drive IC group FRONT and
the second data drive IC group BACK.

[0080] The circuit board 801 includes first signal trans-
mission lines a connected between the timing controller 403
and the first data drive IC group FRONT and transmitting
the first to n-th pixel data, and second signal transmission
lines connected between the timing controller 403 and the
second data drive IC group BACK and transmitting the
(n+1)-th to (n+m)-th pixel data.

[0081] The first signal transmission lines include first
output lines OUTLINE__,a connected between the timing
controller 402 and the s-th data drive IC and second output
lines OUTLINE_2a connected between the first output lines
OUTLINE_1a and the first to (s-1)-th data drive ICs.
[0082] The second signal transmission lines include first
output lines OUTLINE_15 connected between the timing
controller 403 and the (s+1)-th data drive IC and second
output lines OUTLINE_2b connected and between the first
output lines OUTLINE_15 and the (s+2)-th to (s+t)-th data
drive ICs.

[0083] Although the present invention has been described
in connection with the exemplary embodiments of the
present invention, it will be apparent to those skilled in the
art that various modifications and changes may be made
thereto without departing from the scope and spirit of the
mvention. Therefore, it should be understood that the above
embodiments are not limitative, but are illustrative in all
aspects.

What is claimed is:

1. A liquid crystal display comprising:

a circuit board;

a timing controller mounted on the circuit board, storing
first to (n+m)-th pixel data that is sequentially input
such that the pixel data is divided into a first image data
set including the first to n-th pixel data and a second
image data set including the (n+1)-th to (n+m)-th pixel
data, and simultaneously outputting the pixel data from
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each of the stored first and second image data sets, the
data size of the first image data set being smaller than
the data size of the second image data set (m>n);

a data driver electrically connected to the circuit board,
supplying data voltages corresponding to the pixel data
to a plurality of data lines, and comprising a first data
drive integrated circuit (IC) group having first to s-th
data drive ICs for applying the data voltages corre-
sponding to the first to n-th pixel data and a second data
drive IC group having (s+1)-th to (s+t)-th data drive ICs
for applying the data voltages corresponding to the
(n+1)-th to (n+m)-th pixel data, the number of data
drive ICs of the first data drive IC group being smaller
than the number of data drive ICs of the second data
drive IC (t>s); and

a liquid crystal panel displaying an image according to the
data voltages applied through the plurality of data lines.

2. The liquid crystal display of claim 1, wherein the
timing controller comprises:

a first memory unit storing the first image data set; and

a second memory unit storing the second image data set.

3. The liquid crystal display of claim 2, wherein the first
memory unit and the second memory unit have the same
memory size.

4. The liquid crystal display of claim 1, wherein the
timing controller comprises a first memory unit and a second
memory unit, and allocates a sufficient memory size to store
the second image data set to the first memory unit and the
second memory unit, and stores the first image data set and
the second image data set in the first memory unit and the
second memory unit, respectively.

5. The liquid crystal display of claim 1, wherein the
timing controller comprises:

a line buffer memory;

a comparing unit receiving first data information indicat-
ing the data size of the first image data set and second
data information indicating the data size of the second
image data set and comparing the data size of the first
image data set with the data size of the second image
data set; and

a memory allocating unit dividing the line buffer memory
into a first memory unit and a second memory unit each
having a sufficient memory size to store the second
image data set according to the result of the compari-
son.

6. The liquid crystal display of claim 5, wherein the
timing controller further comprises a setup memory supply-
ing the first data information and the second information
data to the comparing unit.

7. The liquid crystal display of claim 6, wherein:

the first data information is the number of data lines
electrically connected to the first data drive IC group
among the plurality of data lines, and

the second data information is the number of data lines
electrically connected to the second data drive IC group
among the plurality of data lines.

8. The liquid crystal display of claim 1, wherein the
timing controller is mounted between portions of the circuit
board connected to the s-th data drive IC and the (s+1)-th
data drive IC.

9. The liquid crystal display of claim 1, wherein the circuit
board comprises:
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first signal transmission lines connected between the
timing controller and the first data drive IC group and
transmitting the first to n-th pixel data; and

second signal transmission lines connected between the
timing controller and the second data drive IC group
and transmitting the (n+1)-th to (n+m)-th pixel data;
and

wherein each of the first and second signal transmission
lines comprises:

first output lines provided on a first layer of the circuit
board and sequentially transmitting the first to n-th
pixel data and the (n+1)-th to (n+m)-th pixel data
output from the timing controller at the same time; and

second output lines provided on a second layer of the
circuit board and transmitting the first to n-th pixel data
and the (n+1)-th to (n+m)-th pixel data transmitted
thorough the first output lines to the first to s-th data
drive ICs and the (s+1)-th to (s+t)-th data drive ICs
through paths, respectively.

10. The liquid crystal display of claim 9, wherein:

the first output lines have a plurality of bent portions; and

the inside angle of each of the bent portions is equal to or
larger than 90 degrees.

11. The liquid crystal display of claim 1, wherein the

circuit board comprises:

first signal transmission lines connected between the
timing controller and the first data drive IC group and
transmitting the first to n-th pixel data; and

second signal transmission lines connected between the
timing controller and the second data drive IC group
and transmitting the (n+1)-th to (n+m)-th pixel data;
and

wherein each of the first and second signal transmission
lines comprises:

first output lines connected between the timing controller
and the s-th data drive IC and between the timing
controller and the (s+1)-th data drive IC, respectively;
and

second output lines connected between the first output
lines and the first to (s—1)-th data drive ICs and between
the first output lines and the (s+2)-th to (s+t)-th data
drive ICs, respectively.

12. A liquid crystal display comprising:

a timing controller storing first to (n+m)-th pixel data that
are sequentially input such that the pixel data is divided
into a first image data set including the first to n-th pixel
data and a second image data set including the (n+1)-th
to (n+m)-th pixel data, and simultaneously outputting
the pixel data from each of the stored first and second
image data sets;

a data driver comprising a first data drive IC group,
wherein the first data drive IC group is supplied with
the first to n-th pixel data and applies data voltages
corresponding to the first to n-th pixel data to a portion
of a plurality of data lines and a second data drive IC
group, wherein the second data drive IC group is
supplied with the (n+1)-th to (n+m)-th pixel data and
applies data voltages corresponding to the (n+1)-th to
(n+m)-th pixel data to another portion of the plurality
of data lines, the first data drive IC group comprising
first to s-th data drive ICs and the second data drive IC
group comprising (s+1)-th to (s+t)-th data drive ICs;
and
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a circuit board having the timing controller mounted
thereon and comprising first signal transmission lines,
wherein the first signal transmission lines are connected
between the timing controller and the first data drive IC
group and transmit the first to n-th pixel data and
second signal transmission lines, wherein the second
signal transmission lines are connected between the
timing controller and the second data drive IC group
and transmit the (n+1)-th to (n+m)-th pixel data; and

wherein each of the first and second signal transmission
lines comprises:

first output lines provided on a first layer of the circuit
board and sequentially transmitting the first to n-th
pixel data and the (n+1)-th to (n+m)-th pixel data
output from the timing controller at the same time; and

second output lines provided on a second layer of the
circuit board and transmitting the first to n-th pixel data
and the (n+1)-th to (n+m)-th pixel data transmitted
through the first output lines to the first to s-th data
drive ICs and the (s+1)-th to (s+t)-th data drive ICs
through paths, respectively;

wherein the first output lines have a plurality of bent
portions, and the inside angle of each of the bent
portions is equal to or larger than 90 degrees.

13. The liquid crystal display of claim 12, wherein:

the data size of the first image data set is smaller than the
data size of the second image data set (m>n); and

the number of data drive ICs of the first data drive IC
group is smaller than the number of data drive ICs of
the second data drive IC (t>s).

14. The liquid crystal display of claim 13, wherein the
timing controller is mounted between portions of the circuit
board connected to the s-th data drive IC and the (s+1)-th
data drive IC.

15. The liquid crystal display of claim 12, wherein the
timing controller comprises:

a line buffer memory;

a comparing unit comparing the data size of the first
image data set with the data size of the second image
data set; and

a memory allocating unit dividing the line buffer memory
into a first memory unit and a second memory unit each
having a sufficient memory size to store the second
image data set according to the result of the compari-
son.

16. The liquid crystal display of claim 15, wherein the
timing controller further comprises a setup memory supply-
ing first data information indicating the data size of the first
image data set and second information data indicating the
data size of the second image data set to the comparing unit.

17. A timing controller comprising:

a line buffer memory;

a comparing unit comparing first data information with
second data information; and

a memory allocating unit dividing the line buffer memory
into a first memory unit and a second memory unit each
having the same memory size according to the result of
the comparison.

18. The timing controller of claim 17, wherein:

first to (n+m)-th pixel data are sequentially input and
divided into a first image data set including the first to
n-th pixel data and a second image data set including
the (n+1)-th to (n+m)-th pixel data;
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the first data information indicates the data size of the first
information data set, and the second data information
indicates the data size of the second information data
set; and
the memory allocating unit divides the line buffer memory
into the first memory unit and the second memory unit
each having a memory size corresponding to one of the
first data information and the second data information
having a larger data size.
19. The timing controller of claim 18, wherein:
the line buffer memory stores the first image data set and
the second image data set in the first memory unit and
the second memory unit, respectively; and
the line buffer memory simultaneously outputs the pixel
data from each of the first and second image data sets.
20. A method for displaying an image on a liquid crystal
display according to data voltages applied through a plural-
ity of data lines comprising the steps of:
mounting a timing controller on a circuit board;
storing first to (n+m)-th pixel data that is sequentially
input such that the pixel data is divided into a first
image data set including the first to n-th pixel data and
a second image data set including the (n+1)-th to
(n+m)-th pixel data;
simultaneously outputting the pixel data from each of the
stored first and second image data sets, wherein the data
size of the first image data set is smaller than the data
size of the second image data set (m>n);
electrically connecting a data driver to the circuit board,
supplying data voltages corresponding to the pixel data to
the plurality of data lines;
applying the data voltages corresponding to the first to
n-th pixel data via a first data drive IC group having
first to s-th data drive ICs; and
applying the data voltages corresponding to the (n+1)-th
to (n+m)-th pixel data via a second data drive IC group
having (s+1)-th to (s+t)-th data drive ICs, wherein the
number of data drive ICs of the first data drive IC group
is smaller than the number of data drive ICs of the
second data drive IC (t>s).
21. The method of claim 20 further comprising the steps
of:
storing the first image data set to a first memory unit
within the timing controller; and
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storing the second image data set to a second memory unit
within the timing controller.
22. The method according to claim 20 further comprising
the steps of:
allocating a sufficient memory size to store the second
image data set to a first memory unit and a second
memory unit, where said first memory unit and second
memory unit exist within the timing controller;
storing the first image data set in the first memory unit;
and
storing the second image data set in the second memory
unit.
23. The method of claim 20 further comprising the steps
of:
receiving first data information indicating the data size of
the first image data set;
receiving second data information indicating the data size
of the second image data set;
comparing the data size of the first image data set with the
data size of the second image data set; and
dividing a line buffer memory into a first memory unit and
a second memory unit each having a sufficient memory
size to store the second image data set according to the
result of the comparison.
24. The method of claim 20, further comprising the step
of:
mounting the timing controller between portions of the
circuit board connected to the s-th data drive IC and the
(s+1)-th data drive IC.
25. The method of claim 20, further comprising the steps
of:
connecting first signal transmission lines between the
timing controller and the first data drive IC group;
transmitting the first to n-th pixel data via the first signal
transmission lines;
connecting second signal transmission lines between the
timing controller and the second data drive IC group;
and
transmitting the (n+1)-th to (n+m)-th pixel data via the
second signal transmission lines.
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