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(57) ABSTRACT

A liquid crystal display (LCD) device with a register-type
gamma reference voltage generating unit inside a data
driving IC, thus to remove a source block dim phenomenon
in a Chip on Glass (COG) cascade structure, and a driving
method thereof. The LCD device comprises an LCD panel
on which a plurality of gate lines and data lines intersect
with each other. A TFT is formed at each intersection, to thus
define images. A data driving unit supplies a gradation

(22) Filed: Jun. 29. 2007 voltage to the LCD panel through a gamma voltage gener-
’ ating unit. A gate driving unit supplies a gate pulse to each
(30) Foreign Application Priority Data gate line on the LCD panel. A timing controller controls the
gate driving unit, the data driving unit and the gamma
Jun. 30, 2006 (KR) ooereriieeieiieienene 61634/2006 voltage generating unit.
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FIG. 2
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LIQUID CRYSTAL DISPLAY DEVICE AND
DRIVING METHOD THEREOF

RELATED APPLICATION

[0001] The present disclosure relates to a subject matter
contained in priority Korean Application No. 10-2006-
0061634, filed on Jun. 30, 2006, which is herein expressly
incorporated by reference in its entirety.

BACKGROUND

[0002] The present invention relates to a liquid crystal
display device, and particularly, to a liquid crystal display
device with a register-type gamma reference voltage gener-
ating unit inside a data driving IC, to remove a source block
dim phenomenon in a Chip on Glass (COG) cascade struc-
ture, and a driving method thereof.

[0003] In general, a Liquid crystal display (LCD) device
has an optical anisotropy that it obtains when arranging
liquid crystals with a thin and long molecular structure. A
polarization of the molecular arrangement direction is
changed according to the size of an electric field when the
liquid crystals are arranged in the electric field.

[0004] The LCD device essentially has an LCD panel
provided with a pair of transparent insulating substrates with
a liquid crystal layer interposed therebetween so as to form
electric field generating electrodes at their facing surfaces,
respectively.

[0005] The LCD device artificially controls an arrange-
ment direction of liquid crystal molecules by changing the
electric field between the electric field generating electrodes,
and displays various images using light transmissivity that is
changed by controlling the arrangement direction.

[0006] Liquid crystal cells are arranged in a matrix. In
order to drive the LCD panel, many peripheral driving
circuits surrounding the LCD panel are required.

[0007] For example, the LCD panel may comprise a gate
driving unit for driving gate lines, a data driving unit for
driving data lines, a timing controller for controlling a
driving timing of the gate and data driving units, and a power
source unit for supplying power source signals required to
drive the LCD panel and the driving units.

[0008] The gate and data driving units are divided into a
plurality of integrated circuits (ICs) to be fabricated in a chip
shape.

[0009] The integrated driving ICs may respectively be
mounted on an IC region, opened on a TCP (Tape Carrier
Package) or on a base film of the TCP, by a COF (Chip on
Film) method, and may be electrically connected to the LCD
panel by a TAB (Tape Automated Bonding) method.
[0010] The driving ICs may be directly mounted on the
LCD panel by a COG (Chip On Glass) method. The timing
controller and the power source unit may be fabricated in
chip shapes to be mounted on a main PCB (Printed Circuit
Board).

[0011] First, the driving ICs connected to the LCD panel
by the TCP method are connected to the timing controller
and the power source unit on the main PCB via a FPC
(Flexible Printed Circuit) and a sub PCB.

[0012] In detail, the data driving ICs may receive data
control signals and pixel data from the timing controller,
which is mounted on the main PCB, and power source
signals from the power source unit, all via a data FPC and
a data PCB.
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[0013] The gate driving ICs may receive gate control
signals from the timing controller, which is mounted on the
main PCB, and power source signals from the power source
unit, all via a gate FPC and a gate PCB.

[0014] On the other hand, the driving ICs mounted on the
LCD panel by the COG method may receive control signals
and pixel data from the timing controller, which is mounted
on the main PCB, and power source signals from the power
source unit, all via the FPC and LOG (Line On Glass) types
of signal lines formed on the LCD panel.

[0015] In the COG method of the related art, as shown in
FIG. 1, FPC wires (lines) corresponding to the number of
gamma reference voltages are provided between a man PCB
10 and a data driving IC 14.

[0016] Accordingly, a certain gamma reference voltage is
applied to a gradation voltage generating unit, which is
configured in the data driving IC 14, to create a correspond-
ing gradation voltage. Images can thus be displayed on the
LCD panel by the gradation voltage.

[0017] However, in the related art, as shown in FIG. 1, a
gamma reference voltage generating unit is formed outside
the data driving IC 14. A gamma reference voltage, which
has been normally applied from the gamma reference volt-
age generating unit, is applied differently to each data
driving IC 14 due to line resistance occurred by the LOG
types of signal lines. Accordingly, a different gradation
voltage may be created.

[0018] In other words, a uniform voltage may not be
transferred to a data driving IC, which is located far from the
gamma reference voltage generating unit.

[0019] As a result, overall resolution of the LCD panel
may be unbalanced, namely, an inter-block dim phenom-
enon may occur.

SUMMARY

[0020] Therefore, in order to solve those problems of the
related art, an object of the present invention is to provide a
liquid crystal display (LCD) device with a register-type
gamma reference voltage generating unit inside a data
driving IC, thus to remove a source block dim phenomenon
in a Chip on Glass (COQG) cascade structure, and a driving
method thereof.

[0021] To achieve these and other advantages and in
accordance with the purpose of the present invention, as
embodied and broadly described herein, there is provided an
LCD device that comprises an LCD panel on which a
plurality of gate lines and data lines intersect with each other
and a TFT is formed at each intersection, thus to define
images. A data driving unit supplies a gradation voltage to
the LCD panel through a gamma voltage generating unit. A
data driving unit supplies a gate pulse to each gate line on
the LCD panel. A timing controller controls the gate driving
unit, the data driving unit and the gamma voltage generating
unit.

[0022] In accordance with another embodiment of the
present invention, there is provided an LCD device that
comprises a shift register unit that shifts a source start pulse
(SSP) from a timing controller based upon a source sam-
pling clock signal (SSC), to thus generate a sampling signal.
A data register unit temporarily stores digital video data
(RGB) from the timing controller. A latch unit latches the
digital video data form the data register unit in response to
the sampling signal sequentially inputted from the shift
register unit, and outputs the latched data immediately when
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it receives a source output enable signal (SOE) from the
timing controller. A gamma voltage generating unit for
outputs a gamma voltage in correspondence to gradation
voltage selection data inputted from the timing controller. A
DAC selects/outputs the gamma voltage from the gamma
voltage generating unit in correspondence to data stored
according to a polarization control signal (POLC1) from the
timing controller. An output unit holds a pixel voltage signal
from the DAC.

[0023] In accordance with an embodiment of the present
invention, there is provided with an LCD device driving
method wherein an LCD panel is provided. The LCD panel
includes a plurality of gate lines and data lines that intersect
with each other. Each or the plurality of gate lines and data
lines configure a gate driving unit and a data driving unit. A
TFT is formed at each intersection, so as to define images.
A gradation voltage is applied to the LCD panel using a
gamma voltage generating unit. A gate pulse is applied to
each gate line on the LCD panel. The gate driving unit, the
data driving unit and the gamma voltage generating unit are
controlled by a timing controller.

[0024] The foregoing and other objects, features, aspects
and advantages of the present invention will become more
apparent from the following detailed description of the
present invention when taken in conjunction with the
accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0025] The accompanying drawings, which are included
to provide a further understanding of the invention and are
incorporated in and constitute a part of this specification,
illustrate embodiments of the invention and together with
the description serve to explain the principles of the inven-
tion.

[0026] In the drawings:

[0027] FIG. 1 illustrates a connection state between a
gamma reference voltage generating unit on a main PCB and
a data driving IC according to the related art;

[0028] FIG. 2 illustrates a connection state between a main
PCB and a gamma voltage generating unit formed inside a
data driving IC, in an LCD device according to an emodi-
ment;

[0029] FIG. 3 is a block diagram illustrating an internal
configuration of the data driving IC of FIG. 2;

[0030] FIG. 4 is a block diagram illustrating an internal
configuration of a gamma voltage generating unit of FIG. 3
in an LCD device according to one embodiment;

[0031] FIG. 5 is a block diagram illustrating an internal
configuration of the gamma voltage generating unit of FIG.
3 according to another embodiment; and

[0032] FIG. 6 illustrates a data structure used in an IIC
communication.

DETAILED DESCRIPTION OF THE
INVENTION

[0033] Description will now be given in detail of an LCD
device and a driving method thereof according to the present
invention, with reference to the accompanying drawings.
[0034] FIG. 2 illustrates a connection state between a main
PCB and a gamma voltage generating unit formed inside a
data driving IC, in an LCD device.

[0035] As illustrated in FIG. 2, independent of an external
interface, on the main PCB are formed an additionally-
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formed EEP-ROM (Electrically Erasable Programmable
ROM) 118, a connector 120 through which information is
inputted from the exterior into the EEP-ROM 118 when
required, a timing controller for controlling a gamma volt-
age generating unit disposed inside a data driving unit 114
according to the information inputted in the EEP-ROM 118,
and a FPC (Flexible Printed Circuit), such as a serial data
(SDA) line and a serial clock (SCLK) line, for connecting
the timing controller 112 and the gamma voltage generating
unit disposed inside the data driving unit 114.

[0036] Here, the timing controller 112 of the LCD device
rearranges digital video data provided from the exterior and
supplies the rearranged data to the data driving unit 114. The
timing controller 112 also generates a data driving control
signal (DDC) and a gate driving control signal (GDC) using
horizontal/vertical synchronous signals H and V and a clock
signal (CLK).

[0037] The data driving control signal denotes a signal
including a source shift clock (SSC), a source start pulse
(SSP), a polarization control signal (POL), a source output
enable signal (SOC), and the like.

[0038] Those signals are supplied to the data driving unit
114. Gate driving control signals (GDC), such as a gate start
pulse (GSP), a gate shift clock (GSC), a gate output enable
(GOE), and the like, are supplied to a gate driving unit 116.
[0039] The timing controller 112, for example, is inter-
worked with its neighboring EEP-ROM 118 when initiating
an LCD TV, thereby reading out gradation voltage selection
data stored in the EEP-ROM 118. Also, the timing controller
112 controls a gamma voltage generating unit formed in the
data driving unit 114 according to the gradation voltage
selection data information.

[0040] To this end, a RAM (not shown) with, for example,
approximately 8-bit capacity is separately required.

[0041] In this case, an address of a register and 8-bit
gradation voltage selection data stored in the EEP-ROM 118
can be inputted (added), if required, via an external connec-
tor 120. Accordingly, a ROM replacement is not required.
[0042] Also, the gate driving unit 116 sequentially gener-
ates scan pulses, namely, gate high pulses in response to the
gate driving control signal (GDC) supplied from the timing
controller 112.

[0043] The gate driving unit 116, although not shown, may
include a shift register for sequentially generating scan
pulses, and a level shift for shifting a swing width of a scan
pulse voltage over a threshold voltage of TFT.

[0044] The data driving unit 114 supplies data to each data
line in response to the data driving control signal (DDC)
supplied from the timing controller 112.

[0045] In more detail, the data driving unit 114 samples
the digital video data (RGB) from the timing controller 112
and then latches the sampled data. The data driving unit 114
selects a gradation voltage appropriate for the latched data
and then converts the selected gradation voltage into an
analog voltage, thereby defining a gradation on each liquid
crystal cell.

[0046] Here, the gradation voltage may be selected by
using gradation voltage selection data outputted from a
gamma voltage generating unit by an IIC communication
method.

[0047] With reference to FIG. 3, a detailed configuration
of the data driving unit of the LCD device according to an
embodiment will be described as follows.
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[0048] FIG. 3 is a block diagram illustrating an internal
configuration of the data driving IC of FIG. 2.

[0049] As illustrated in FIG. 3, the shift register unit 200
shifts a source start pulse (SSP) from the timing controller
112 according to a source sampling clock signal (SSC),
thereby generating a sampling signal.

[0050] The shift register unit 200 is implemented in plu-
rality on the LCD panel. Accordingly, a source start pulse
(SSP) of a first shift register unit is shifted and then a carrier
signal (CAR) is transferred to the next shift register unit.
[0051] A data register unit 202 temporarily stores the data
(RGB) from the timing controller 112, and thereafter sup-
plies the stored data to a latch unit 206.

[0052] The latch unit 206 responds to the sampling signal
sequentially inputted from the shift register unit 200, thus to
latch the video data (RGB) from the data register unit 202 by
each one line.

[0053] In addition, after latching the inputted video data,
the latch unit 206 outputs the latched video data (RGB)
immediately when receiving a source output enable signal
(SOE) from the timing controller 112.

[0054] A DAC 208 selects and outputs a gradation voltage
with a corresponding level supplied from the gamma voltage
generating unit 210 when receiving the video data from the
latch unit 206.

[0055] The gradation voltage may be outputted as a volt-
age having either positive polarity or negative polarity
according to the polarization control signal from the timing
controller 112.

[0056] The gamma voltage generating unit 210 provides
the DAC 208 with the selected gamma voltage in response
to the gamma voltage selection data from the timing con-
troller 112 according to 12C (or IIC) communication
method.

[0057] The output unit 212 supplies a voltage which is
converted into an analog voltage by the DAC 208 to each
data line. The output unit 212 has buffers for minimizing
attenuation of the supplied voltage.

[0058] With reference to FIG. 4, description will be given
in detail of a configuration of the gamma voltage generating
unit provided in the data driving unit of the LCD device
according to the present invention as follows.

[0059] FIG. 4 illustrates one embodiment of the gamma
voltage generating unit 210 formed inside the data driving
IC 114 of FIG. 3.

[0060] Referring to FIG. 4, the gamma voltage generating
unit 210 disposed inside the data driving unit 114 of the LCD
device may comprise a reference voltage generating unit 302
for dividing a power source terminal voltage Vdd applied
from an external power source unit through a plurality of
serial resistance (e.g., about 10 resistance), a switching unit
304 interworked with the reference voltage generating unit
302 and having a plurality of switching elements, a register
unit 300 for storing the gradation voltage selection data from
the timing controller 112, and a gradation voltage generating
unit 306 provided with a plurality of serial resistance (e.g.,
about 64-256 resistance) for dividing the voltage which has
been selected and outputted from the switching unit 304
according to the gradation voltage selection data from the
register unit 300.

[0061] Here, the switching unit 304 may include elements
therein, such as the resistance, the register and FETs (Field
Effect Transistors).
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[0062] A description will be given of a detailed configu-
ration of another embodiment of the gamma voltage gener-
ating unit inside the data driving unit of the LCD device
according to the present invention with reference to FIG. 5
as follows.

[0063] FIG. 5 illustrates another embodiment of the
gamma voltage generating unit 210 formed inside the data
driving 1C 114 of FIG. 3.

[0064] Referring to FIG. 5, the gamma voltage generating
unit 210 disposed inside the data driving unit 114 of the LCD
device according to another embodiment may comprise a
reference voltage generating unit 402 for dividing the power
source terminal voltage Vdd applied from an external power
source unit by directly connecting about 64 to 256 resistance
in series, without passing through the reference voltage
generating unit 302 as shown in FIG. 4, a switching unit 404
interworked with the reference voltage generating unit 402
and having a plurality of switching elements, and a register
unit 400 for storing gradation voltage selection data from the
timing controller.

[0065] According to the construction, a description will be
given of an operational principle that the register-type
gamma voltage generating unit disposed in the data driving
IC outputs a gamma voltage from the timing controller
according to IIC communication protocol.

[0066] First, EEP-ROM on a main PCB stores an address
of a register disposed in a data driving unit and 8-bit
gradation voltage selection data.

[0067] The gradation voltage selection data is used for
controlling the aforementioned switching units 304 or 404.
[0068] Forexample, a timing controller of an LCD device,
such as LCD TV, primarily reads out gradation voltage
selection data stored in a type of a look-up table from the
EEP-ROM via an external connector, using an internal
program upon the initial driving, namely, using an IIC
(Inter-integrated Circuit) communication method via two
lines of SDA and SCLK.

[0069] Afterwards, the gradation voltage selection data is
temporarily stored in a RAM disposed in the timing con-
troller and then the temporarily-stored gradation voltage
selection data is set in a register disposed in the data driving
IC. Such operations are repeatedly performed.

[0070] As illustrated in FIG. 4, for controlling ten or less
gamma reference voltages, the operations are repeatedly
performed, such as reading data stored in the type of the
look-up table out of the EEP-ROM, temporarily storing the
read data in the RAM inside the timing controller, and
setting the data in the register 300 disposed inside the data
driving IC.

[0071] After completing the initial processes, the gamma
voltage generating unit 210 controls the switching unit 304
satisfied with the condition of the gradation voltage selection
data, thereby selecting corresponding voltages from the
reference voltage generating unit 302.

[0072] The selected voltages are passed through the gra-
dation voltage generating unit 306 having a plurality of
serial resistance or through a voltage distributing unit to be
supplied to a DAC (Digital to Analogue Converter).
[0073] As illustrated in FIG. 5, the power source terminal
voltage Vdd from the exterior is directly divided according
to the corresponding gradation voltage.

[0074] For example, in order to store the corresponding
gradation voltage selection data in the register unit 400 using
approximately 64 serial resistance or 356 serial resistance,
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the timing controller primarily reads out the data stored in
the EEP-ROM upon the initial driving. The timing controller
then temporarily stores the read data in the RAM disposed
in the timing controller, and thereafter sets the data in the
register 400 disposed in the data driving IC. Such operations
are repeatedly performed.

[0075] InFIG. 5, after completing the initial processes, the
gamma voltage generating unit 210 controls the switching
unit 404 satisfied with the condition of the gradation voltage
selection data, such that the corresponding voltages selected
from the reference voltage generating unit 402 are directly
supplied to the DAC. This is different from FIG. 4.

[0076] FIG. 6 illustrates a timing relationship of the afore-
mentioned IIC communication protocol used in the
described structure.

[0077] The timing relationship of the protocol for the IIC
communication will be briefly explained as follows.

[0078] As illustrated in FIG. 6, a state transition related to
message ‘start’ (start condition) and message ‘stop’ (stop
condition) is generated at a SDA signal, while a SCLK
signal is generated at a logic 1 in an idle state in which no
communication is ongoing.

[0079] Each clock pulse on the SCLK existing between
the message start condition and the message stop condition
denotes the generation of data bit on the SDA signal.
[0080]
data bit.

[0081] A receiver, such as EEP-ROM or gamma voltage
register having an identification number, sequentially trans-
mits a message start signal and a 8-bit (i.e., 1 byte) signal,
so as to interpret a data signal transmitted from the timing
controller.

[0082] After transmitting the 8-bit signal for setting the
device ID, about 1 byte of another signal for setting an
address of the register in the device and 1 byte signal for
indicating data are sequentially transmitted.

[0083] The device ID, the address or the data signal

[0084] An acknowledgement bit ACK providing “hand-
shaking”, a type of reconciliatory gesture between signals is
additionally added between the receiver and the timing
controller, in order to inform the reception of a new signal
(e.g., the signal for the device ID, the signal for the address
or the data signal.

[0085] As described above, the following effect can be
achieved by the LCD device and the driving method thereof.

[0086] In the disclosed LCD device, the existing source
block dim phenomenon can be removed by forming the
gamma voltage generating unit in the data driving IC in the
COG cascade structure and controlling the gamma voltage
generating unit according to the IIC communication method.

[0087] As the present invention may be embodied in
several forms without departing from the spirit or essential
characteristics thereof, it should also be understood that the
above-described embodiments are not limited by any of the
details of the foregoing description, unless otherwise speci-
fied, but rather should be construed broadly within its spirit
and scope as defined in the appended claims, and therefore
all changes and modifications that fall within the metes and
bounds of the claims, or equivalents of such metes and
bounds are therefore intended to be embraced by the
appended claims.

Therefore, the register use the clock pulse to store
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What is claimed is:

1. A liquid crystal display (LCD) device comprising:

an LCD panel on which a plurality of gate lines and data
lines intersect with each other and a TFT is formed at
each intersection, to define images;

a data driving unit that supplies a gradation voltage to the
LCD panel through a gamma voltage generating unit;

a gate driving unit that supplies a gate pulse to each gate
line on the LCD panel; and

a timing controller that controls the gate driving unit, the
data driving unit and the gamma voltage generating
unit.

2. The LCD device of claim 1, wherein the data driving

unit is formed according to a chip-on glass method.

3. The LCD device of claim 1, wherein the data driving
unit comprises:

a shift register unit that shifts a source start pulse accord-
ing to a source sampling clock signal from the timing
controller to generate a sampling signal;

a data register unit that temporarily stores digital video
data from the timing controller;

a latch unit that samples the digital video data from the
data register unit in response to the sampling signal
sequentially inputted from the shift register unit,
latches the sampled data by one line, and outputs the
latched data immediately when receiving a source
output enable signal from the timing controller;

a gamma voltage generating unit that outputs a gamma
voltage in response to gradation voltage selection data
inputted from the timing controller;

a DAC that selects/outputs a gamma voltage from the
gamma voltage generating unit in response to the data
inputted from the latch unit according to a polarization
control signal from the timing controller; and

an output unit that holds the gradation voltage from the
DAC in a buffer.

4. The LCD device of claim 1, wherein the register of the
gamma voltage generating unit comprises a RAM with at
least 64-byte capacity.

5. The LCD device of claim 1, wherein the timing
controller is interworked with EEP-ROM (Electrically Eras-
able Programmable ROM) for reading the pre-stored gra-
dation voltage selection data out of the EEP-ROM.

6. The LCD device of claim 5, wherein the timing
controller is interworked with a RAM with approximately 1
byte capacity, which is capable of temporarily storing the
gradation voltage selection data read out of the EEP-ROM.

7. The LCD device of claim 5, wherein the EEP-ROM is
interworked with a connector through which the gradation
voltage selection data is inputted therein.

8. The LCD device of claim 1, wherein the gamma
voltage generating unit is connected to the timing controller
via two lines.

9. The LCD device of claim 1, wherein the gamma
voltage generating unit comprises:

a reference voltage generating unit that divides a power
source terminal voltage applied from an external power
source unit via at least 10 serial resistance;

a switching unit interworked with the reference voltage
generating unit and having a plurality of switching
elements;

a register unit interworked with the switching unit and
storing gradation voltage selection data from the timing
controller; and
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a gradation voltage generating unit having at least 64
serial resistance that re-divides the voltage outputted
from the switching unit according to the gradation
voltage selection data from the register unit.

10. The LCD device of claim 1, wherein the gamma

voltage generating unit comprises:

a gradation voltage generating unit that divides a power
source terminal voltage applied from an external power
source unit via at least 64 serial resistance;

a switching unit interworked with the gradation voltage
generating unit and having a plurality of switching
elements; and

a register unit interworked with the switching unit and
storing gradation voltage selection data from the timing
controller.

11. The LCD device of claim 3, wherein the gamma

voltage generating unit is provided in each data driving unit.

12. A data driving circuit in a liquid crystal display (LCD)
device comprising:

a shift register unit that shifts a source start pulse from a
timing controller according to a source sampling clock
signal, to generate a sampling signal;

a data register unit that temporarily stores digital video
data from the timing controller;

a latch unit that latches the digital video data from the data
register unit in response to the sampling signal sequen-
tially inputted from the shift register unit, and outputs
the latched data immediately when receiving a source
output enable signal from the timing controller;

a gamma voltage generating unit that outputs a gamma
voltage in response to gradation voltage selection data
inputted from the timing controller;

a DAC (Digital to Analogue Converter) that selects/
outputs a gamma voltage from the gamma voltage
generating unit in response to the data stored in the
latch unit according to a polarization control signal
from the timing controller; and

an output unit that holds a pixel voltage signal from the
DAC.

13. The circuit of claim 12, wherein the register of the
gamma voltage generating unit comprises a RAM with at
least 64-byte capacity.

14. The circuit of claim 12, wherein the timing controller
is interworked with EEP-ROM (Electrically Erasable Pro-
grammable ROM) for reading the pre-stored gradation volt-
age selection data out of the EEP-ROM.

15. The circuit of claim 14, wherein the timing controller
is interworked with a RAM with at least 1 byte capacity,
which is capable of temporarily storing the gradation voltage
selection data read out of the EEP-ROM.

16. The circuit of claim 14, wherein the EEP-ROM is
interworked with a connector through which the gradation
voltage selection data is inputted therein.

17. The circuit of claim 12, wherein the gamma voltage
generating unit is connected to the timing controller via two
lines.

18. The circuit of claim 12, wherein the gamma voltage
generating unit comprises:

a reference voltage generating unit that primarily divides

a power source terminal voltage applied from an exter-
nal power source unit via at least 10 serial resistance;

a switching unit interworked with the reference voltage
generating unit and having a plurality of switching
elements;
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a register unit interworked with the switching unit and
storing gradation voltage selection data from the timing
controller; and

a gradation voltage generating unit having at least 64
serial resistance that re-divides the voltage outputted
from the switching unit according to the gradation
voltage selection data from the register unit.

19. The circuit of claim 12, wherein the gamma voltage

generating unit comprises:

a gradation voltage generating unit that divides a power
source terminal voltage applied from an external power
source unit via at least 64 serial resistance;

a switching unit interworked with the gradation voltage
generating unit and having a plurality of switching
elements; and

a register unit interworked with the switching unit and
storing gradation voltage selection data from the timing
controller.

20. The circuit of claim 12, wherein the gamma voltage

generating unit is provided in each data driving unit.

21. A driving method of a liquid crystal display (LCD)
device comprising:

providing an LCD panel, on which a plurality of gate lines
and data lines, each configuring a gate driving unit and
a data driving unit, intersect with each other, and a TFT
is formed at each intersection, so as to define images;

applying a gradation voltage to the LCD panel through a
gamma voltage generating unit;

applying a gate pulse to each gate line on the LCD panel;
and

controlling the gate driving unit, the data driving unit and
the gamma voltage generating unit by a timing con-
troller.

22. The method of claim 21, wherein the data driving unit

is formed according to a chip-on glass method.

23. The method of claim 21, wherein the data driving unit
comprises:

a shift register unit that shifts a source start pulse accord-
ing to a source sampling clock signal from the timing
controller to generate a sampling signal;

a data register unit that temporarily stores digital video
data from the timing controller;

a latch unit that samples the digital video data from the
data register unit in response to the sampling signal
sequentially inputted from the shift register unit,
latches the sampled data by one line, and outputs the
latched data immediately when receiving a source
output enable signal from the timing controller;

a gamma voltage generating unit that outputs a gamma
voltage in response to gradation voltage selection data
inputted from the timing controller;

a DAC that selects/outputs a gamma voltage from the
gamma voltage generating unit in response to the data
inputted from the latch unit according to a polarization
control signal from the timing controller; and

an output unit that holds the gradation voltage from the
DAC in a buffer.

24. The method of claim 21, wherein the register of the
gamma voltage generating unit comprises a RAM with at
least 64-byte capacity.

25. The method of claim 21, wherein the timing controller
is interworked with EEP-ROM (Electrically Erasable Pro-
grammable ROM) for reading the pre-stored gradation volt-
age selection data out of the EEP-ROM.
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26. The method of claim 25, wherein the timing controller
is interworked with a RAM with at least 1 byte capacity
which is capable of temporarily storing the gradation voltage
selection data read out of the EEP-ROM.

27. The method of claim 25, wherein the EEP-ROM is
interworked with a connector through which the gradation
voltage selection data is inputted therein.

28. The method of claim 21, wherein the gamma voltage
generating unit is connected to the timing controller via two
lines.

29. The method of claim 21, wherein the gamma voltage
generating unit comprises:

a reference voltage generating unit that divides a power
source terminal voltage applied from an external power
source unit via at least 10 serial resistance;

a switching unit interworked with the reference voltage
generating unit and having a plurality of switching
elements;

a register unit interworked with the switching unit and
storing gradation voltage selection data from the timing
controller; and

a gradation voltage generating unit having at least 64
serial resistance that re-divides the voltage outputted
from the switching unit according to the gradation
voltage selection data from the register unit.

30. The method of claim 21, wherein the gamma voltage

generating unit comprises:

a gradation voltage generating unit that divides a power
source terminal voltage applied from an external power
source unit via at least 64 serial resistance;

a switching unit interworked with the gradation voltage
generating unit and having a plurality of switching
elements; and

a register unit interworked with the switching unit, and
storing gradation voltage selection data from the timing
controller.

31. The method of claim 23, wherein the gamma voltage

generating unit is provided in each data driving unit.

32. A driving method of a liquid crystal display (LCD)
device comprising:

shifting a source start pulse from a timing controller based
upon a source sampling clock signal thus to generate a
sampling signal;

temporarily storing digital video data from the timing
controller;

latching the digital video data by each one line in response
to the sampling signal sequentially inputted from the
shift register unit;

outputting the digital video data immediately when
receiving a source output enable signal from the timing
controller;

outputting a gamma voltage when receiving gradation
voltage selection data inputted from the timing con-
troller;
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selecting/outputting a gamma voltage from a gamma
voltage generating unit when receiving the latched data
according to a polarization control signal from the
timing controller; and

holding the selected/outputted gamma voltage to output
onto a panel.

33. The method of claim 32, wherein the register of the
gamma voltage generating unit outputting the gamma volt-
age comprises a RAM with at least 64-byte capacity.

34. The method of claim 32, wherein the timing controller
is interworked with EEP-ROM (Electrically Erasable Pro-
grammable ROM) for reading the pre-stored gradation volt-
age selection data out of the EEP-ROM.

35. The method of claim 32, wherein the timing controller
is interworked with a RAM with approximately 1 byte
capacity which is capable of temporarily storing the grada-
tion voltage selection data read out of the EEP-ROM.

36. The method of claim 32, wherein the EEP-ROM is
interworked with a connector through which the gradation
voltage selection data is inputted therein.

37. The method of claim 32, wherein the gamma voltage
generating unit is connected to the timing controller via two
lines.

38. The method of claim 32, wherein the gamma voltage
generating unit comprises:

a reference voltage generating unit that divides a power
source terminal voltage applied from an external power
source unit via at least 10 serial resistance;

a switching unit interworked with the reference voltage
generating unit and having a plurality of switching
elements;

a register unit interworked with the switching unit and
storing gradation voltage selection data from the timing
controller; and

a gradation voltage generating unit having at least 64
serial resistance for re-dividing the voltage outputted
from the switching unit according to the gradation
voltage selection data from the register unit.

39. The method of claim 32, wherein the gamma voltage

generating unit comprises:

a gradation voltage generating unit that divides a power
source terminal voltage applied from an external power
source unit via at least 64 serial resistance;

a switching unit interworked with the gradation voltage
generating unit and having a plurality of switching
elements; and

a register unit interworked with the switching unit, and
storing gradation voltage selection data from the timing
controller.

40. The method of claim 32, wherein the gamma voltage

generating unit is provided in each data driving unit.
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