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APPARATUS AND METHOD OF DRIVING
DATA OF LIQUID CRYSTAL DISPLAY
DEVICE

CLAIM FOR PRIORITY

[0001] This application claims the benefit of Korean Patent
Application No. 2007-86988 filed Aug. 29, 2007, which is
hereby incorporated by reference as if fully set forth herein.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present invention relates to a liquid crystal dis-
play device, and more particularly, to an apparatus and
method of driving data of a liquid crystal display device
which can minimize an electromagnetic interference EMI
noise by decreasing an output peak current of a data driver.
[0004] 2. Discussion of the Related Art

[0005] Generally, a liquid crystal display device displays
images by using the electric and optical properties of liquid
crystal. The liquid crystal has the anisotropic property,
whereby the liquid crystal is provided with refractive and
dielectric indexes changed in long and short axes of liquid
crystal molecules. In this respect, alignment of the liquid
crystal molecules and the optical property of liquid crystal
can be easily controlled. Accordingly, the liquid crystal dis-
play device is provided with the alignment direction of liquid
crystal molecules being varied based on an electric field
applied thereto, so that the liquid crystal display device dis-
plays images by controlling the light transmittance.

[0006] The liquid crystal display device is comprised of a
liquid crystal panel including a plurality of pixels arranged in
a matrix configuration; a gate driver for driving gate lines on
the liquid crystal panel; and a data driver for driving data lines
on the liquid crystal panel.

[0007] Each of pixels included in the liquid crystal panel
represents a desired color by combining red, green and blue
sub-pixels which control the light transmittance according to
a data signal. Each of the sub-pixels includes a thin film
transistor connected to the gate and data lines; and a liquid
crystal capacitor connected to the thin film transistor. In this
case, the liquid crystal capacitor charges a differential voltage
between the data signal supplied to a pixel electrode through
the thin film transistor and a common voltage supplied to a
common electrode, and drives the liquid crystal according to
the charged differential voltage, to thereby control the light
transmittance.

[0008] The gate driver drives the gate lines on the Liquid
crystal panel in sequence.

[0009] Whenever the gate lines are driven respectively, the
data driver converts a digital data signal to an analog data
signal, and supplies the analog data signal to the data lines on
the liquid crystal panel. At this time, as shown in FIG. 1, the
data driver simultaneously outputs the data signals Vout cor-
responding to one horizontal line in response to a source
output enable SOE signal, According as the data signals Vout
are outputted at the same time, a peak current is generated in
thatan output current Iout is rapidly raised at an output timing
of the data driver.

[0010] Due to the high peak current of the data driver, the
related art liquid crystal display device has a problem of
electromagnetic interference EMI noise. With the increase in
size of the liquid crystal display device, an output channel and
load of the data driver are increased so that the peak current of
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data driver is also increased. Accordingly, the EMI noise of
broad band BB type is further increased as shown in FIG. 2.
Also, the high peak current of data driver causes the increase
of power consumption and also causes undesirable effects on
the liquid crystal panel, that is, a malfunction of gate line and
gate driver.

SUMMARY

[0011] A data driving apparatus of liquid crystal display
device comprises a timing controller for supplying a refer-
ence source output enable signal; a delay circuit for delaying
the reference source output enable signal and supplying a
plurality of source output enable signals provided with the
different delay times; and a data driver, including a plurality
of data ICs to divide and drive data lines of a liquid crystal
panel into a plurality of data blocks, for dispersing data output
timing of the plurality of data ICs in response to the plurality
of source output enable signals.

[0012] Thedelay circuitincludes a plurality of RC delaying
parts connected to a supply line of the reference source output
enable signal in series. Also, the plurality of RC delaying
parts are provided with time constants set with the same
value. The delay time of rising and falling times in the plu-
rality of source output enable signals is increased in propor-
tion to the number of RC delaying parts through which the
reference source output enable signal passes, and is deter-
mined based on the total of time constants of the RC delaying
parts through which the reference source output enable signal
passes. The plurality of data ICs are supplied with the plural-
ity of output enable signals in a sequential order where the
delay time is increased gradually as becoming more distant
from the timing controller.

[0013] Alternatively, the delay circuit includes a plurality
of RC delaying parts connected to a supply line of the refer-
ence source output enable signal in parallel and provided with
different time constants.

[0014] In another aspect of the present disclosure, a data
driving apparatus of liquid crystal display device comprises a
timing controller for generating a reference source output
enable signal and supplying the generated reference source
output enable signal to first and second signal lines; a first data
driver, including a plurality of data ICs, for division-driving
data lines included in a first region of a liquid crystal panel; a
second data driver, including a plurality of data ICs, for divi-
sion-driving data lines included in a second region of the
liquid crystal panel; a first PCB substrate connected between
the timing controller and the first data driver; a second PCB
substrate connected between the timing controller and the
second data driver; a first delay circuit, mounted on the first
PCB substrate, for dispersing data output timing of the first
data driver by delaying the reference source output enable
signal supplied from the first signal line; and a second delay
circuit, mounted on the second PCB substrate, for dispersing
data output timing of the second data driver by delaying the
reference source output enable signal supplied from the sec-
ond signal line.

[0015] In another aspect of the present disclosure, a data
driving method of liquid crystal display device comprises
generating a reference source output enable signal; generat-
ing a plurality of source output enable signals whose delay
time of rising and falling times is set differently, by delaying
the reference source output enable signal; and dispersing the
data output timing output from a plurality of data lines in
response to the plurality of source output enable signals.
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[0016] Ttistobeunderstood that both the foregoing general
description and the following detailed description of the
present invention are exemplary and explanatory and are
intended to provide further explanation of the invention as
claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0017] The accompanying drawings, which are included to
provide a further understanding of the invention and are
incorporated in and constitute a part of this application, illus-
trate embodiment(s) of the invention and together with the
description serve to explain the principle of the invention. In
the drawings:

[0018] FIG. 1 is a data driving waveform diagram of a
liquid crystal display device according to the related art;
[0019] FIG.2is an EMInoise waveform diagram of aliquid
crystal display device according to the related art;

[0020] FIG. 3 is a block diagram schematically illustrating
a data driving apparatus of a liquid crystal display device
according to the first embodiment of the present disclosure;
[0021] FIG. 4 is a driving waveform diagram of a data
driving apparatus shown in FIG. 3;

[0022] FIG.5is a block diagram schematically illustrating
a data driving apparatus of a liquid crystal display device
according to the second embodiment of the present disclo-
sure;

[0023] FIG. 6 is a block diagram schematically illustrating
a data driving apparatus of a liquid crystal display device
according to the third embodiment of the present disclosure;
[0024] FIG.7is an EMInoise waveform diagram of aliquid
crystal display device shown in FIG. 6;

[0025] FIG. 8 is a block diagram schematically illustrating
a data driving apparatus of a liquid crystal display device
according to the fourth embodiment of the present disclosure;
and

[0026] FIG.9 is ablock diagram schematically illustrating
a data driving apparatus of a liquid crystal display device
according to the fifth embodiment of the present disclosure.

DETAILED DESCRIPTION OF THE
EMBODIMENTS

[0027] Reference will now be made in detail to the pre-
ferred embodiments of the present invention, examples of
which are illustrated in the accompanying drawings. Wher-
ever possible, the same reference numbers will be used
throughout the drawings to refer to the same or like parts.
[0028] Hereinafter, an apparatus and method of driving
data of aliquid crystal display device according to the present
disclosure will be described with reference to the accompa-
nying drawings.

[0029] FIG. 3 is a block diagram schematically illustrating
a data driving apparatus of a liquid crystal display device
according to the first embodiment of the present disclosure.
[0030] FIG. 4 is a driving waveform diagram of a data
driving apparatus shown in FIG. 3.

[0031] As shown in FIG. 3, the data driving apparatus of
liquid crystal display device is comprised of a timing control-
ler 2 for supplying video data and control signals including
SOE signals; a data driver 4 including a plurality of data
integrated circuits (hereinafter, referred to as “IC””) D-IC1~D-
ICn to drive data lines DL of a liquid crystal panel under
control of the timing controller 2; and a delay circuit 6 for
delaying the SOE signal supplied from the timing controller 2
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with different delay time periods, and supplying the SOE
signal delayed with the different delay time periods to the
plurality of data ICs D-IC1~D-ICn, respectively. FIG. 4 illus-
trates an output voltage Vout and an output current Iout in the
data driver 4 of FIG. 3, the SOE signal output from the timing
controller 2, and SOE1 to SOEn respectively supplied to the
plurality of data ICs with the different delay time periods.
[0032] The timing controller 2 aligns the video data pro-
vided from the external, and supplies thealigned video data to
the data driver 4. Also, the timing controller 2 generates and
supplies a plurality of data control signals to control the data
driver 4 by using synchronized signals provided from the
external, for example, a data enable signal to notify an effec-
tive block of data, and a dot clock to determine a transmission
frequency of data. The timing controller 2 may additionally
use horizontally and vertically synchronized signals provided
from the external. The plurality of data control signals include
the SOE signal to control a data output period of the data
driver 4, a source start pulse to command a start of sampling
data, a source shift clock to control a sampling timing of data,
and a polarity control signal to control a voltage polarity of
data.

[0033] The plurality of data ICs D-IC1~D-ICn of the data
driver 4 generate sequential sampling signals by shifting the
source start pulse supplied from the timing controller 2 for
one horizontal period according to the source shift clock, and
sequentially latch the data supplied from the timing controller
2 in response to the generated sampling signal. The plurality
of data ICs D-IC1~D-ICn convert the data into an analog data
signal by parallel-latching the data for one horizontal line
sequentially latched for one horizontal period at a rising time
of the SOE signal during a next horizontal period, and output
the analog data signal to the data lines DL of liquid crystal
panel at a falling time of the SOE signal. To decrease a peak
of output current by the data output of data driver 4, the data
lines DL are divided into a plurality of data blocks, and the
respective data blocks are provided with the different output
timings of data to disperse the data output and the peak of
output current.

[0034] Forexample, the delay time, that is, the falling time
(rising time) of SOE1 to SOEn signals respectively supplied
to the plurality of data ICs D-IC1~D-ICn to drive the data
lines DL by a division-driving method, is set differently, as
shown in FIG. 4. Accordingly, the output timing of data
voltages Vout_1~Vout_N output from the plurality of dataICs
D-IC1~D-ICn is dispersed so that the peak current of the data
driver 4 is dispersed and decreased.

[0035] For this, the delay circuit 6 of the present disclosure
includes a plurality of delaying parts D11~D1#, which are
connected with an SOE signal line for supplying the SOE
signal from the timing controller 2 in series, for dividing the
SOE signal into the plurality of SOE signals SOE1 to SOEn
provided with the different delay times and supplying the
plurality of SOE signals provided with the different delay
times.

[0036] For example, the plurality of delaying parts
D11~D1n use RC circuits, respectively. The plurality of
delaying parts D11~D1z connected in series are provided
with time constants R11C11~R12C1r which are set as the
same value or the different values. If the time constants are
differently set in the respective delaying parts D11~D1#, each
of the respective delaying parts D11~D1# is provided with R
and C components, wherein R and C components may be set
differently in the respective delaying parts D11~D1#, or any
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one of the R and C components in the respective delaying
parts may be set as the same value, and the other of the R and
C components in the respective delaying parts may be set as
the different values. According as the plurality of delaying
parts D11~D1# are connected in series, the delay time of the
SOE signals SOE1 to SOEn respectively supplied to the plu-
rality of data ICs D-IC1~D-ICn is increased in proportion to
the number of delaying parts D through which the SOE signal
passes. In other words, the delay time of the SOE signals
SOE1 to SOEn is determined based on the total of time
constants in the delaying parts D through which the SOE
signal passes.

[0037] Indetail, the delay time of SOE1 signal, supplied to
the first data IC D-IC1 by the first delaying part D11 having
the shortest transmission distance of SOE signal from the
timing controller 2, is determined as the first time constant
R11C11 of the first delaying part D11, which is shortest as
shown in FIG. 4. Then, the delay time of SOE2 signal sup-
plied to the second data IC D-IC2 by the first and second
delaying parts D11 and D12 is determined as the total of the
first and second time constants of the first and second delay-
ing parts D11 and D12, whereby the delay time of SOE2
signal is longer than that of SOEL1 signal as shown in FIG. 4.
Then, the delay time of SOEn signal supplied to the ‘n’th data
IC D-ICn by the ‘n’th delaying part D1z having the longest
transmission distance of SOE signal from the timing control-
ler 2 is determined as the total of first to ‘n’th time constants
R11C11+R12C12+ ... +R1#Clz of the first to ‘n’th delaying
parts D11~D1#, which is longest as shown in FIG. 4.

[0038] In response to the respective falling times of the
SOE1 to SOEn signals provided with the different delay
times, the output timing of data voltages Vout_1~Vout_n of
data ICs D-IC1~D-ICn is differently dispersed as shown in
FIG. 4, whereby the peak of output current Iout is dispersed
and decreased. As a result, it is possible to decrease EMI noise
and power consumption and to prevent malfunctioning of the
liquid crystal panel.

[0039] Preferably, the delay time (time constant) of SOE1
to SOEn signals is determined within a range sufficient for
obtaining the data-charging time of data lines DL, for
example, a range between 0 ns and 500 ns, so as not to
generate deviation in data-charging amount by the difference
of output timings among the data voltages Vout_1~Vout_n
output from the plurality of data ICs D-IC 1~D-ICn. Also, it
is preferable to maintain the uniform difference in delay time
among the SOE signals SOFE1 to SOEn. However, the differ-
ence of delay time between the adjacent SOE signals may be
set differently.

[0040] The delay circuit 6 may be mounted on a printed
circuit board (hereinafter, referred to as a “PCB”, not shown)
to relay the timing controller 2 and the data driver 4, or may be
formed in each of the dataICs D-IC1~D-ICn or each of circuit
films (not shown) on which the plurality of data 1Cs
D-IC1~D-ICn are mounted respectively. Also, when the
delay circuit 6 may be provided with resistors R11~R1% and
capacitors C11~Clpz separated from each other, the resistors
R11~R1% are mounted on the PCB and the capacitors
C11~C1»r are respectively formed in the plurality of data ICs
D-IC1~D-ICn.

[0041] FIG. 5 is a block diagram schematically illustrating
a data driving apparatus of a liquid crystal display device
according to the second embodiment of the present disclo-
sure. The data driving apparatus of FIG. 5 is identical in
structure to the data driving apparatus of FIG. 3 except that a
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delay circuit 8 is comprised of a plurality of delaying parts
D21~D2n connected to an SOE signal line in parallel,
whereby the detailed explanation for the same parts will be
omitted.

[0042] The delay circuit 8 shown in FIG. 5 includes the
plurality of delaying parts D21~D2r connected to the main
SOE signal line in parallel, wherein the plurality of delaying
parts D21~D2r are provided with time constants
R21C21~R2nC2n set differently. If the time constants are
differently set in the respective delaying parts D21~D2#n, each
of the respective delaying parts D21~D2# is provided with R
and C components, wherein R and C components may be set
differently in the respective delaying parts D21~D2n, or any
one of the R and C components in the respective delaying
parts may be set as the same value, and the other of the R and
C components in the respective delaying parts may be set as
the different values.

[0043] Also, it is preferable to set the uniform difference of
time constant between the adjacent delaying parts D21~D2n.
That is, the difference in time constant between the first and
second delaying parts D21 and D22 is identical to the differ-
ent in time constant between the second and third delaying
parts D22 and D23. However, the difference of time constant
between the adjacent delaying parts may be set differently
among the delaying parts D21~D2n. In this case, the time
constants R21C21~R2rC2x of the delaying parts D21~D2r
are randomly increased or decreased in value. Preferably, the
time constants R21C21~R2#C2r of the delaying parts
D21~D2n are successively increased or decreased in value, to
thereby minimize the deviation in data output timing between
the adjacent data ICs.

[0044] Forexample, the first delaying part D21 supplies the
SOE1 signal, whose rising and falling times are delayed by
the first time constant R21C21, to the first data IC D-IC1.
Also, the second delaying part D22 supplies the SOE2 signal,
whose rising and falling times are delayed by the second time
constant R22C22 being larger than the first time constant
R21C21, to the second data IC D-IC2. The ‘n’th delaying part
D2r supplies the SOEn signal, delayed by the ‘n’th time
constant R2#C2r which is largest among the plurality of time
constants, to the ‘n’th data IC D-ICn.

[0045] 1In response to the respective falling times of the
SOE1 to SOEn signals provided with the different delay
times, the output timing of data voltages Vout_1~Vout_n of
data ICs D-IC1~D-ICn is differently dispersed as shown in
FIG. 4, whereby the peak of output current Iout is dispersed
and decreased. As a result, it is possible to decrease EMI noise
and power consumption and to prevent misoperation of liquid
crystal panel.

[0046] The delay circuit 8 may be mounted on a PCB to
relay the timing controller 2 and the data driver 4, or may be
formed in each of the dataICs D-IC1~D-ICn or each of circuit
films (not shown) on which the plurality of data 1Cs
D-IC1~D-ICn are mounted respectively. Also, when the
delay circuit 8 may be provided with resistors R21~R2#r and
capacitors C21~C2r separated from each other, the resistors
R21~R2% are mounted on the PCB and the capacitors
C21~C2n are respectively formed in the plurality of data ICs
D-1C1~D-ICn.

[0047] FIG. 6 is a block diagram schematically illustrating
a data driving apparatus of a liquid crystal display device
according to the third embodiment of the present disclosure.
[0048] The data driving apparatus shown in FIG. 6 is com-
prised of a timing controller 10 which supplies SOE signals;
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a first data driver 32 which includes a plurality of data ICs
D-IC1~D-IC4 connected through the timing controller 10
and a first PCB 22; a second data driver 34 which includes a
plurality of data 1Cs D-IC5~D-IC8 connected through the
timing controller 10 and a second PCB 24; a first delay circuit
42 which is formed in the first PCB 22, wherein the first delay
circuit 42 divides an SOE signal output from the timing
controller 10 into SOE1 to SOE4 signals provided with the
different delay times, and supplies the SOE1 to SOE4 signals
to the data ICs D-IC1~D-IC4; and a second delay circuit 44
which is formed in the second PCB 24, wherein the second
delay circuit 44 divides the SOFE signal output from the timing
controller 10 into SOE5 to SOES signals provided with the
different delay times, and supplies the SOES to SOES signals
to the data ICs D-IC5~D-IC8.

[0049] FIG. 6 shows only SOE signal lines 11 and 13 except
the other SOE signal lines, wherein the SOE signal lines 11
and 13 are respectively connected between the timing con-
troller 10 and the first data driver 32 and between the timing
controller 10 and the second data driver 34.

[0050] The timing controller 10 aligns data provided from
the external, divides the aligned data into first data to be
supplied to the first data driver 32 and second data to be
supplied to the second driver 34, and outputs the first data and
the second data. Also, the timing controller 10 respectively
supplies first and second data control signals including the
SOE signal to the first and second data drivers 32 and 34,
wherein the first data control signal is identical to the second
data control signal.

[0051] The first PCB 22 supplies the first data and first data
control signal output from the timing controller 10 to the first
data driver 32, and the second PCB 24 supplies the second
data and second data control signal output from the timing
controller 10 to the second data driver 34.

[0052] The first delay circuit 42 includes a plurality of
delaying parts D11~D14 mounted on the first PCB 22 and
connected to the first SOFE signal line 11 in series. The second
delay circuit 44 includes a plurality of delaying parts
D15~D18 using a RC circuit mounted on the second PCB 24
and connected to the second SOE signal line 13 in series.

[0053] Unlike the above description, the delaying parts
D11~D14 included in the first delay circuit 42 may be respec-
tively formed in the plurality of data ICs D-1IC4~D-IC1. In
another way, after resistors R11~R14 may be separated from
capacitors C11~C14, the resistors R11~R14 may be mounted
on the first PCB 22, and the capacitors C11~C14 may be
respectively formed in the plurality of data ICs D-IC4~D-
IC1. Also, the delaying parts D15~D18 of the second delay
circuit 44 may be respectively formed in the plurality of data
1Cs D-IC5~D-ICS8. In another way, after resistors R15~R18
may be separated from capacitors C15~C18, the resistors
R15~R18 may be mounted on the second PCB 24, and the
capacitors C15~C18 may be respectively formed in the plu-
rality of data ICs D-1C5~D-ICS.

[0054] The delaying parts D11~D14 included in the first
delay circuit 42 have the respective time constants
R11C11~R14C14 which are set as the same value or the
different values. Also, the delaying parts D15~D18 included
in the second delay circuit 44 have the respective time con-
stants R15C15~R18C18 which are set as the same value or
the different values. The respective time constants
R11C11~R14C14 of delaying parts D11~D14 included in the
first delay circuit 42 may be symmetric or asymmetric to the
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respective time constants R15C15~R18C18 of delaying parts
D15~D18 included in the second delay circuit 44.

[0055] According as the transmission distance of SOE sig-
nal from the timing controller 101s increased by the first delay
circuit 42, that is, the number of delaying parts D through
which SOE signal passes is increased, the delay time of SOE
signal is increased.

[0056] In detail, the SOF1 signal delayed by the first time
constant R11C11 of the first delaying part D11 included in the
first delay circuit 42 is supplied to the fourth data IC D-IC4
having the shortest distance from the timing controller 10
among the data ICs D-IC1~D-IC4 of the first data driver 32.
The SOE2 signal delayed by the total of time constants
R11C11+R12C12 of first and second delaying parts D11 and
D12 is supplied to the third data IC D-IC3. The SOF4 signal
delayed by the total of time constants RI1C11+R12C12+. ..
+R14C14 of first to fourth delaying parts D11 to D14 is
supplied to the first data IC D-IC1 having the longest distance
from the timing controller 10 among the data ICs D-IC1~D-
1C4 of the first data driver 32.

[0057] In the same method as the first data driver 32, the
SOES to SOES signals sequentially delayed in proportion to
the number of delaying parts D through which SOE signal
from the timing controller passes are respectively supplied to
the fifth to eighth data ICs D-IC5~D-IC8 of the second data
driver 34 by the second delay circuit 44. The delay time of
SOE1 to SOE4 signals output from the first delay circuit 42
may be symmetric or asymmetric to the delay time of SOE5
to SOES signals output from the second delay circuit 44.
[0058] ThedatalCs D-IC1~D-IC4 of the first data driver 32
respectively output the data at the different output timings in
response to the respective falling times of SOE4 to SOE1
signals. Also, the data ICs D-IC5~D-IC8 of the second data
driver 34 respectively output the data at the different output
timings in response to the respective falling times of SOES to
SOES signals. The data output timing of data ICs D-IC1~D-
1C4 of the first data driver 32 may be symmetric or asymmet-
ric to the data output timing of data ICs D-IC5~D-IC8 of the
second data driver 34, wherein the data output timing of data
ICs may be provided in an alternate order or a sequential
order. As a result, the data output timing of first and second
data drivers 32 and 34 is dispersed so that the peak of output
current is dispersed and decreased. Accordingly, itis possible
to decrease EMI noise and power consumption and to prevent
malfunctioning of the liquid crystal panel.

[0059] FIG.7is an EMInoise waveform diagram of a liquid
crystal display device using a serial delay circuit shown in
FIG. 6.

[0060] Referring to FIG. 2, in case of the related art, a broad
band type EMI noise is detected above the level of 30 dB
corresponding to a reference value of EMI standard in a range
between 30 MHz and 100 MHz. However, in case of the
present disclosure, as shown in FIG. 7, the broad band type
EMI noise is detected below the level of 30 dB in the range
between 30 MHz and 100 MHz, owing to the distribution of
data output timing.

[0061] FIG. 8is a block diagram schematically illustrating
a data driving apparatus of a liquid crystal display device
according to the fourth embodiment of the present disclosure.
The data driving apparatus of FIG. 8 is identical in structure to
the data driving apparatus of FIG. 6 except that a first delay
circuit 52 includes a plurality of delaying parts D21~D24
connected to a first SOE signal line 11 in parallel, and a
second delay circuit 54 includes a plurality of delaying parts



US 2009/0058788 A1l

D25~D28 connected to a second SOE signal line 13 in par-
allel, whereby the detailed explanation for the same parts will
be omitted.

[0062] Inthe first delay circuit 52 of FIG. 8, the plurality of
delaying parts D21~D24 connected to the first SOE signal
line 11 in parallel are provided with time constants
R21C21~R24C24 which are set with different values at uni-
form 1interval of difference, preferably. In the second delay
circuit 54 of FIG. 8, the plurality of delaying parts D25~D28
connected to the second SOE signal line 13 in parallel are
provided with time constants R25C25~R28C28 which are set
with different values at uniform interval of difference, pref-
erably.

[0063] Inthis case, the time constants R21C21~R28C28 of
the delaying parts D21~D28 may be randomly increased or
decreased in value. In order to minimize the deviation in data
output timing between the adjacent data ICs, it is preferable to
successively increase or decrease the time constants
R21C21~R28C28. Also, the time constants
R21C21~R24C24 ofthe delaying parts D21~D24 included in
the first delay circuit 52 may be symmetric or asymmetric to
the time constants R25C25~R28C28 of the delaying parts
D25~D28 included in the second delay circuit 54.

[0064] The delaying parts D21~D24 included in the first
delay circuit 52 respectively supply SOE1 to SOE4 signals,
whose rising time and falling time are delayed by its own time
constant RC, to the first to fourth data ICs D-IC1~D-IC4 of
the first data driver 32. Also, the delaying parts D25~D28
included in the second delay circuit 54 respectively supply
SOES5 to SOES signals, whose rising time and falling time are
delayed by its own time constant RC, to the fifth to eighth data
ICs D-1C5~D-IC8 of the second data driver 34.

[0065] In response to the respective falling times of the
SOE1 to SOES8 signals provided with the different delay
times, the output timing of data ICs D-IC1~D-IC8 is dis-
persed. The data output timing of the data ICs D-IC1~D-IC4
included in the first data driver 32 may be symmetric to the
data output timing of the data ICs D-IC5~D-IC8 included in
the second data driver 34, or may be asymmetric to the data
output timing of the data ICs D-IC5~D-IC8 included in the
second data driver 34 according to the alternate or sequential
order. Thus, the peak of output current of first and second data
drivers 32 and 34 is dispersed and decreased. Accordingly, it
is possible to decrease EMI noise and power consumption and
to prevent malfunctioning of the liquid crystal panel.

[0066] FIG.9 is ablock diagram schematically illustrating
a data driving apparatus of a liquid crystal display device
according to the fifth embodiment of the present disclosure.

[0067] As shown in FIG. 9, the data driving apparatus is
comprised of data ICs D-IC1~D-IC4 of a first data driver 32
mounted respectively on aplurality of circuit films F1~F4 and
connected between a first PCB 62 and a liquid crystal panel
80; data ICs D-IC5~D-IC8 of a second data driver 34
mounted respectively on a plurality of circuit films F5 F8 and
connected between a second PCB 64 and the liquid crystal
panel 80; and first and second delay circuits 72 and 74,
formed in the liquid crystal panel 80, for delaying an SOE
signal. The circuit films F1~F8 may be formed of Tape Car-
rier Packages (hereinafter, referred to as “TCP”) or Chip On
Films.

[0068] The first delay circuit 72 includes a plurality of
delaying parts D1~D3 connected to a first SOE signal line 11
in series and formed in a lower substrate of the liquid crystal
panel 80. For this, the first SOE signal line 11 passes through
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the data ICs D-IC4~D-IC1 on the lower substrate of the liquid
crystal panel 80. A resistance in each of the delaying parts
D1~D3 is determined based on each line resistance R1~R3 of
Line On Glass (hereinafter, referred to as “LOG”) L1~L3,
thatis, aline connected to the first SOE signalline 11 in series
and formed on the lower substrate of the liquid crystal panel
80. Each of capacitors C1~C3 may be formed by overlapping
each LOG LI L3 with the other LOG with an insulating film
interposed therebetween, or may be formed in each of the data
ICs D-IC3~D-IC1. The line resistances R1~R3 may be the
same, and the capacitors C1~C3 may be the same, whereby
time constants D1~D3 of the delaying parts may be set with
the same value.

[0069] The second delay circuit 74 is identical in structure
to the first delay circuit 72. That is, the second delay circuit 74
includes a plurality of delaying parts D1~D3 connected to a
second SOE signal line 13 in series and formed between each
of the data ICs D-IC5~D-IC8 of the second data driver 34.

[0070] Since the first and second delay circuits 72 and 74
are respectively connected to the first and second SOE signal
lines 11 and 13 in series, the delay time of SOE signal is
increased in proportion to the number of delaying parts D
through which the SOE signal passes.

[0071] For example, in case of the first data driver 32, the
SOE signal is supplied to the fourth data IC D-IC4 which is
nearest to an input terminal of SOE signal, without passing
through the delay circuit 72. Then, the third data IC D-IC3 is
supplied with the SOE signal which is delayed by the time
constant R1C1 of the first delaying part D1 as passing through
the fourth data IC D-IC4 and the first delaying part D1 of the
liquid crystal panel 80. The second data IC D-IC2 is supplied
with the SOE signal which is delayed by the total of time
constants R1C1+R2C2 of first and second delaying parts D1,
D2 as passing through the fourth and third data ICs D-IC4 and
D-IC3 and the first and second delaying parts D1 and D2 of
the liquid crystal panel 80. The first data IC D-IC1 is supplied
with the SOE signal which is delayed by the total of time
constants R1C1+R2C2+R3C3 of first to third delaying parts
D1~D3 as passing through the fourth to second data 1Cs
D-IC4~D-IC2 and the first to third delaying parts D1~D3 of
the liquid crystal panel 80.

[0072] ThedatalCs D-IC5~D-IC8 ofthe second data driver
34 are respectively supplied with the SOFE signals having the
different delay times by the second delay circuit 74 being
symumetric to the first delay circuit 72.

[0073] Accordingly, the data ICs D-IC1~D-I1C4 of the first
data driver 32 output the data at the different output timings in
response to the different SOE delay times. Also, the data ICs
D-IC5~D-IC8 of the second data driver 34 output the data at
the different output timings in response to the different SOE
delay times. As a result, the data output timing is dispersed in
the first and second data drivers 32 and 34, whereby the peak
of output current is also dispersed and decreased, thereby
decreasing the EMI noise and power consumption and pre-
venting the malfunctioning of the liquid crystal panel.
[0074] As mentioned above, the apparatus and method of
driving data of the liquid crystal display device according to
the present invention has the following advantages.

[0075] The apparatus and method of driving data of the
liquid crystal display device according to the present inven-
tion can disperse the peak current of data driver by dispersing
the output timing of data signal with the delay of SOE signal
using the serial or parallel delay circuit. Accordingly, it is
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possible to decrease the EMI noise and power consumption
and to prevent the malfunctioning of the gate line and gate
driver.

[0076] It will be apparent to those skilled in the art that
various modifications and variations can be made in the
present invention without departing from the spiritor scope of
the inventions. Thus, it is intended that the present invention
covers the modifications and variations of this invention pro-
vided they come within the scope of the appended claims and
their equivalents.

What is claimed is:

1. A data driving apparatus of liquid crystal display device
comprising:

a timing controller that supplies a reference source output

enable signal;

a delay circuit that delays the reference source output
enable signal and supplies a plurality of source output
enable signals provided with the different delay times;
and

adata driver, including a plurality of data ICs to divide and
drive data lines of a liquid crystal panel into a plurality of
data blocks, which disperses data output timing of the
plurality of data ICs in response to the plurality of source
output enable signals.

2. The apparatus of claim 1., wherein the delay circuit
includes a plurality of RC delaying parts connected to a
supply line of the reference source output enable signal in
series.

3. The apparatus of claim 2, wherein the plurality of RC
delaying parts are provided with time constants set with the
same value.

4. The apparatus of claim 2, wherein the delay time of
rising and falling times in the plurality of source output enable
signals is increased in proportion to the number of RC delay-
ing parts through which the reference source output enable
signal passes, and is determined based on the total of time
constants of the RC delaying parts through which the refer-
ence source output enable signal passes.

5. The apparatus of claim 2, wherein the plurality of data
1Cs are supplied with the plurality of output enable signals in
asequential order where the delay time is increased gradually
as becoming more distant from the timing controller.

6. The apparatus of claim 1, wherein the delay circuit
includes a plurality of RC delaying parts connected to a
supply line of the reference source output enable signal in
parallel and provided with different time constants.

7. The apparatus of claim 2, wherein each of the delaying
parts is provided with R and C components, and at least any
one of R and C components is differently set in the respec-
tively delaying parts so as to make the plurality of RC delay-
ing parts set with the different time constants.

8. The apparatus of claim 6, wherein the plurality of data
ICs are supplied with the plurality of source output enable
signals having the different delay times which are sequen-
tially increased or decreased.

9. The apparatus of claim 1, wherein the delay circuit is
mounted on a PCB substrate connected between the timing
controller and the data driver, or is formed in each of the data
1Cs.

10. The apparatus of claim 2, wherein any one of R and C
components of the respective RC delaying parts is mounted
on the PCB substrate connected between the timing controller
and the data driver, and the other component is formed in each
of the data ICs.
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11. The apparatus of claim 2, wherein at least any one of R
and C components of the respective RC delaying parts is
formed in the liquid crystal panel.

12. The apparatus of claim 11, wherein the C component of
RC delaying part is formed in each of the data ICs.

13. The apparatus of claim 1, wherein the plurality of data
ICs are divided into first and second data drivers; the delay
circuit is divided into first and second delay circuits; the first
delay circuit delays the reference source output enable signal
supplied through a first signal line, and supplies the source
output enable signals of a first group, having the different
delay times, to the first data driver; and the second delay
circuit delays the reference source output enable signal sup-
plied through a second signal line, and supplies the source
output enable signals of a second group, having the different
delay times, to the second data driver.

14. The apparatus of claim 13, wherein the first delay
circuit includes RC delaying parts of first group connected to
the first signal line in series, and the second delay circuit
includes RC delaying parts of second group connected to the
second signal line in series.

15. The apparatus of claim 13, wherein the first delay
circuit includes RC delaying parts of first group connected to
the first signal line in parallel, and the second delay circuit
includes RC delaying parts of second group connected to the
second signal line in parallel.

16. The apparatus of claim 14, wherein the time constants
in the RC delaying parts of first group are symmetric or
asymmetric to the time constants in the RC delaying parts of
second group.

17. A data driving apparatus of liquid crystal display device
comprising:

a timing controller that generates a reference source output
enable signal and supplies the generated reference
source output enable signal to first and second signal
lines;

a first data driver, including a plurality of data ICs, for
division-driving data lines included in a first region of a
liquid crystal panel;

a second data driver. including a plurality of data ICs, for
division-driving data lines included in a second region of
the liquid crystal panel;

a first PCB substrate connected between the timing con-
troller and the first data driver;

a second PCB substrate connected between the timing
controller and the second data driver;

a first delay circuit, mounted on the first PCB substrate, for
dispersing data output timing of the first data driver by
delaying the reference source output enable signal sup-
plied from the first signal line; and

a second delay circuit, mounted on the second PCB sub-
strate, for dispersing data output timing of the second
data driver by delaying the reference source output
enable signal supplied from the second signal line.

18. The apparatus of claim 17, wherein the first delay
circuit includes a plurality of RC delaying parts connected to
the first signal line in series; the second delay circuit includes
a plurality of RC delaying parts connected to the second
signal line in series.

19. The apparatus of claim 17, wherein the first delay
circuit includes a plurality of RC delaying parts, having the
different time constants, connected to the first signal line in
parallel; and the second delay circuit includes a plurality of
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RC delaying parts, having the different time constants, con-
nected to the second signal line in parallel.

20. The apparatus of claims 18, wherein the data output
timing of the respective data ICs of the first data driver is
dispersed at a constant time difference, and the data output
timing of the respective data ICs of the second data driver is
dispersed at a constant time difference.

21. The apparatus of claim 20, wherein the time difference
of data output timing dispersed in the first data driver is
symmetric or asymmetric to the time difference of data output
timing dispersed in the second data driver.

22. A data driving method of liquid crystal display device
comprising:

generating a reference source output enable signal;

generating a plurality of source output enable signals

whose delay time is set differently, by delaying the ref-
erence source output enable signal; and

dispersing the data output timing output from a plurality of

data lines in response to the plurality of source output
enable signals.
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23. A data driving method of liquid crystal display device
comptrising:

generating a reference source output enable signal and
supplying the generated reference source output enable
signal to first and second signal lines;

division-driving data lines included in a first region of a
liquid crystal panel;

division-driving data lines included in a second region of
the liquid crystal panel;

dispersing the data output timing output from the data lines
included in the first region by delaying the reference
source output enable signal supplied from the first signal
line; and

dispersing the data output timing output from the data lines
included in the second region by delaying the reference
source output enable signal supplied from the second
signal line.
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