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FIRST IMAGE DATA

A driving unit for a LCD device, including: a ramp signal
generating unit for dividing a ramp signal into a first ramp
signal and a second ramp signal; an input register unit for
sequentially storing N-bit image data; a counter unit for
outputting control signals by receiving bits of image data
except for the most significant bit and counting based upon
the received bits; a ramp signal selecting unit for selecting
the first ramp signal or the second ramp signal according to
the most significant bit and outputting the selected ramp
signal upon receiving the most significant bit from the input
register unit; and a switching unit for sampling the first ramp
signal or the second ramp signal provided from the ramp
signal selecting unit by the control signals of the counter unit
and outputting the sampled ramp signal to data lines.
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DRIVING UNIT FOR LIQUID CRYSTAL DISPLAY
DEVICE

[0001] This application claims the benefit of Korean
Application No. 2003-79132 filed in Korea on Nov. 10,
2003, which is hereby incorporated by reference in its
entirety.

BACKGROUND OF THE INVENTION
[0002]

[0003] The present invention relates to driving a liquid
crystal display device, and more particularly, to a driving
unit for a LCD device.

[0004]

[0005] In general, a liquid crystal display(LCD) device
includes a liquid crystal display panel formed by attaching
a thin film transistor array substrate to a color filter substrate
with a uniform gap therebetween. A liquid crystal material
fills the gap between the two attached substrates, which face
each other. The LCD panel also includes a data driving unit
for providing image data to the LCD panel and a gate driving
unit for providing a scan signal to the LCD panel.

1. Field of the Invention

2. Description of the Background Art

[0006] The thin film transistor array substrate has a plu-
rality of data lines arranged at regular intervals in a first
direction and a plurality of gate lines arranged at regular
intervals in a second direction, which is orthogonal to the
first direction. Pixels are defined by the gate lines and the
data lines. Each pixel is provided with a switching device.

[0007] A pixel electrode and a common electrode are
provided at the inner surfaces of the thin film transistor array
substrate and the color filter substrate that face each others.
The liquid crystal material between the thin film transistor
array substrate and the color filter substrate is driven by a
voltage difference between the pixel electrode and the
common electrode. The brightness of an image displayed on
the LCD panel changes in accordance to the voltage of an
image data applied to the pixel electrode. The pixels are
electrically connected to the data lines through the thin film
transistors in response to signals on the gate lines. Accord-
ingly, if the scan signal from the gate driving unit are
sequentially supplied to the gate lines, the switching device
of the pixels connected to the gate lines to which the scan
signal are supplied are turned-on, and the data driving unit
provides the pixels with image data through the data lines.

[0008] To provide viewers with a high quality image,
digital image data is used so that the image data can be easily
compressed and an image having a high color content and
high resolution can be implemented. The digital image data
can be applied to the LCD device using a ramp signal
sampling method or a digital/analog converting method. A
gamma cotrection can be more easily done on a pixel in the
ramp sampling method by controlling the ramp signals as
compared to the digital/analog converting method. Further,
a gamma correction in the ramp sampling method does not
require an analog circuit.

[0009] In the ramp signal sampling method, analog ramp
signals are sampled based upon digital image data, and the
sampled signals are supplied to the pixels of the LCD
device. The ramp signal is a normalized waveform corre-
sponding to the brightness change of an image according to
a voltage potential of the image data applied to the LCD
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device. A related art unit for driving a LCD device using the
ramp signal sampling method will be described in detail
with reference to FIGS. 1 and 2.

[0010] FIG. 1 is an exemplary view of a unit for driving
a LCD device in which the related art ramp signal sampling
method is applied. As shown in FIG. 1, the related art
driving unit of the LCD device includes an input register unit
12 for sequentially sampling and storing N-bit digital image
data (DATA[R, G and B]) according to control signals (CS1
to CS3) of a shift register unit 10; a counter unit 20 for
outputting control signals (C11 to C13) by individually
counting the N-bit digital image data (DATA[R, G and B])
input from the input register unit 12 by a load signal
(LOAD) and a clock signal (CLK); and switching units
(SW1, SW2 and SW3) for sampling ramp signals
(R_RAMP, G_RAMP and B-RAMP) respectively and out-
putting them to data lines (D1, D2 and D3). The operation
of the related art unit of driving an L.CD device having such
construction will be described in detail with reference to a
view showing waveforms in FIG. 2.

[0011] FIG. 2 shows graphs of ramp signals, control
signals of the counter unit (shown in FIG. 1), and voltages
applied to the data lines (shown in FIG. 1). First, the input
register unit 12 (shown in FIG. 1) sequentially samples and
store N-bit digital image data (DATA[R, G and B]) accord-
ing to the control signals (CS1 to SC3) of the shift register
unit 10. Then, the counter unit 20 receives the N-bit digital
image data (DAT[R, G and B]) from the input register 10 by
the load signal (LOAD), individually counts each bit of the
N-bit digital image data (DATA[R, G and B]) by the clock
signal CLK and outputs the control signals (C11 to C13).
The N-bit digital image data (DATA[R, G and B]) input from
the input register 10 by the load signal is stored in a storage
latch formed in the counter unit 20.

[0012] In the case that the 6-bit digital image data (DATA
[R]) is input into the counter unit 20 as ‘000100, the counter
unit 20 is driven by the clock signal (CLK) and counts the
digital image data until ‘000000° becomes 000100’, and
outputs the control signal (C11), which is at a high potential
during the counting of the image data and transitions to a
low potential when the counting is completed. In the case the
6-bit digital image data (DATA[R, G and B]) is provided as
‘100110, the counter unit 20 is driven by the clock signal
(CLK) and counts the digital image data until ‘000000’
becomes ‘100110°, and outputs the control signal 12 as a
high potential during the counting of the image data and
transitions to a low potential when the counting is com-
pleted. In addition, when the 6-bit digital image data (DATA
[R, G and B)) is provided as ‘111111°, the counter unit 20 is
driven by the clock signal (CLK) and counts the digital
image data until ‘000000’ becomes ‘111111°, and outputs the
control signal 13 as a high potential during the counting of
the image data and transitions to a low potential when the
counting is completed.

[0013] Meanwhile, the switching units (SW1, SW2 and
SW3) receive the control signals (C11, C12 and C13)
individually from the counter unit 20 and are turned-on by
the high potential control signals (C11, C12 and C13) such
that sample waveforms of the ramp signal (R_RAMP,
G-RAMP and B_RAMP) are supplied to the data lines (D1,
D2 and D3). The highest potential of the sampled wave-
forms (R_RAMP, G-RAMP and B_RAMP) according to
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digital information of the N-bit digital image data (DATA[R,
G and B]) is set as a pixel voltage and then supplied to the
data lines (D1, D2 and D3). The sample waveforms are
provided to the pixels of the gate lines turned-on by a scan
signal as well as the pixel voltage, which is maintained for
one frame.

[0014] In the LCD device using the ramp signal sampling
method, a gamma correction on the pixels can be easily
performed in comparison to the LCD device using a digital/
analog converting method. That is, in the LCD device using
the digital/analog converting method, the value of a resis-
tance in an analog device has to be precisely adjusted.
However, in the LCD device using the ramp signal sampling
method, waveforms of a ramp signal supplied to a pixel can
be changed such that the gamma correction can be easily
performed.

[0015] In addition, the LCD device employing the ramp
signal sampling method is not largely affected by charac-
teristic differences of transistors as compared to the LCD
device employing the digital/analog converting method,
which samples the digital image data as an analog form and
applies it to the pixels. That is, the LCD device using the
digital/analog converting method requires an analog circuit
such as an operational amplifier (OP-AMP) for converting a
digital signal to an analog signal. Since the operational
amplifier is very sensitive to characteristic differences of the
transistors, it has a high offset voltage and consumes much
power. However, since the LCD device using the ramp
signal sampling method samples the ramp signal having an
analog form according to the digital image data and applies
the sampled ramp signal to the pixel, an LCD device using
the ramp signal sampling method does not require the analog
circuit such as an operational amplifier and is not largely
affected by differences in the characteristics of the transis-
tors.

[0016] To display a high-definition image using the related
art ramp signal sampling method, a large number of image
data have to be processed. Therefore, counting using a
related art counter unit for counting the digital image data
for each pixel becomes complicated. Moreover, image data
in one frame is counted such that the ramp signal is sampled
to appropriately determine a pixel voltage to display an
image. As the number of bits is increased, the correcting
section is decreased. Thus, the ramp signal can be sampled
before it reaches a desired level for a particular image data.
Accordingly, a poor picture quality can be generated by an
improper ramp signal for an image data that is processed
late.

SUMMARY OF THE INVENTION

[0017] Accordingly, the present invention is directed to a
driving unit for a LCD device that substantially obviates one
or more of the problems due to limitations and disadvan-
tages of the related art.

[0018] An object of the present invention is to provide a
driving unit for a LCD device which enables to reduce
power consumption by simplifying a design of a counter unit

[0019] Another object is to prevent poor picture quality
due to an improper sampling of a ramp signal.

[0020] To achicve these and other advantages and in
accordance with the purpose of the present invention, as
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embodied and broadly described herein, there is provided a
driving unit for a LCD device includes: a ramp signal
generating unit for dividing a ramp signal into a first ramp
signal and a second ramp signal and outputting them; an
input register unit for sequentially storing N-bit image data;
a counter unit for outputting control signals by receiving bits
of image data except for the most significant bit and count-
ing based on the received bits; a ramp signal selecting unit
for selecting the first ramp signal or the second ramp signal
according to the most significant bit and outputting the
selected ramp signal upon receiving the most significant bit
from the input register unit; and a switching unit for sam-
pling the first ramp signal or the second ramp signal pro-
vided from the ramp signal selecting unit by the control
signals of the counter unit and outputting the sampled ramp
signal to data lines.

[0021] In another aspect, a driving unit for a LCD device
includes: a ramp signal generating unit for dividing a ramp
signal into a first ramp signal and a second ramp signal; a
data processing unit for selectively reversing and outputting
bits exclusive of the most significant bit according to the
most significant bit of the image data; an input register unit
for sequentially storing N-bit image data provided from the
data converting unit; a counter unit for outputting control
signals by receiving the N-1 bit image data exclusive of the
most significant bit from the input register unit and counting
based upon the N-1 bit image data; a ramp signal selecting
unit for selecting the first ramp signal or the second ramp
signal according to the most significant bits of the image
data from the input register unit and outputting the selected
ramp signal; and switching units for sampling the first ramp
signal or the second ramp signal provided from the ramp
signal selecting unit according to the control signals of the
counter unit and outputting the sampled ramp signal to the
data lines.

[0022] In another aspect, A method for driving a liquid
crystal display device includes: dividing a ramp signal into
a first ramp signal and a second ramp signal; sequentially
storing N-bit image data into an input register unit; output-
ting control signals by receiving bits of image data except
for the most significant bit (MSB) and counting based upon
the received bits; selecting the first ramp signal or the second
ramp signal according to the most significant bit received
from the input register unit and outputting the selected ramp
signal; sampling the first ramp signal or the second ramp
signal provided from the ramp signal selecting unit by the
control signals of the counter unit; and outputting the
sampled ramp signal to data lines.

[0023] 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

[0024] 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.
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[0025] FIG. 1 is a schematic view showing the related art
driving unit for a LCD device employing the related art ramp
signal sampling method.

[0026] FIG. 2 shows waveforms of the related art ramp
signals and control signals of the counter unit and voltages
of the data lines shown in FIG. 1.

[0027] FIG. 3 is an exemplary view showing a driving
unit for a LCD device using a ramp signal sampling method
in accordance with an embodiment of the present invention.

[0028] FIG. 4 is a schematic showing waveforms of
divided ramp signals generated from the ramp signal gen-
erating unit of FIG. 3.

[0029] FIG. 5 is an exemplary view for showing a driving
unit for a LCD device using a ramp signal sampling method
in accordance with an embodiment of the present invention;

[0030] FIG. 6 is a block diagram of the data converting
unit in FIG. 5.
[0031] FIG. 7A is an exemplary view showing one

example of the ramp signal selecting unit in FIG. 5.

[0032] FIG. 7B is an exemplary view showing another
example of the ramp signal sclecting unit in FIG. 5.

[0033] FIG. 8 is a view showing waveforms of the divided
ramp signals generated from the ramp signal generating unit
of FIG. 5.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

[0034] 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.

[0035] In the related art driving unit for the LCD device,
a design of a counter unit for counting according to number
of bits in a digital image data becomes complicated when the
amount of image data increases as a resolution is raised to
display a high-definition image. Also, as each assigned
counting section for which a ramp signal is sampled as many
as the number of bits increased in a limited entire counting
section 1s reduced, the sampling is completed before the
ramp signal reaches a desired level, and due to the distorted
sampling of the ramp signal, poor picture quality is gener-
ated.

[0036] When the image data of a high picture quality is
processed in the driving unit for the LCD device, a method
of simplifying the design of the counter unit and preventing
poor picture quality by decreasing the number of counted
bits is desirable. Thus, the driving unit for the LCD device
according to an embodiment of the present invention uses a
ramp signal that is different from the related art ramp signal.

[0037] FIG. 3 is an exemplary view showing a driving
unit for a LCD device using a ramp signal sampling method
in accordance with an embodiment of the present invention.
As shown in FIG. 3, the unit for driving the LCD device
includes a ramp signal generating unit 200 for generating a
first ramp signal (R-RAMPH, G_RAMPH or B_RAMPH)
and a second ramp signal (R-RAMPL, G_RAMPL or
B_RAMPL) from a ramp signal and outputting them; an
input register unit 212 for sequentially sampling and storing
N-bit image data (DATA[R, G and B]) according to control
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signals (CS11 to CS13) of a shift register unit 210; a counter
unit 220 for outputting control signals (C111 to C113) by
receiving N-1 bit image data (DATA[R, G and B]) defining
the N-bit image data exclusive of the most significant
bit(MSB) from the input register unit 212 according to a load
signal (LOAD) and a clock signal (CLK) and individually
counting the N-1 bit image data; a ramp signal selecting unit
205 for selecting the first ramp signal or the second ramp
signal and outputting the selected ramp signal upon receiv-
ing the most significant bits (R_MSB, G_MSB AND
B_MSB) from the input register unit 212; and a plurality of
switching units (SW11, SW12 and SW13) for sampling the
first ramp signal or the second ramp signal provided from the
ramp signal selecting unit 205 by the control signals (C111
to C113) of the counter unit 220 and outputting the sampled
ramp signal to the data lines (D11, D12 and D13).

[0038] The driving unit for the LCD device having such a
construction in accordance with an embodiment of the
present invention will now be described in detail. First, the
input register unit 212 sequentially samples and stores the
N-bit image data (DATA[R, G and B]) according to the
control signals (CS11 to CS13) of the shift register unit 210.
Then, the counter unit 220 receives N-1 bit image data
defining the N-bit image data (DATA[R, G and B]) except
for the most significant of the image data from the input
register unit 210 by the load signal (LOAD), individually
counts the N-1 bit image data (DATA[R, G and B]) and
outputs the control signals (C111 to C113). The control
signals are at a high potential during the counting of the N-1
bit image data and transition to a low potential when the
counting is completed. At this time, a storage latch provided
in the counter unit 220 receives and stores the N-1 bit image
data (DATA[R, G and B]) from the input register unit 210
according to the load signal (LOAD).

[0039] As described so far, since the N-1 bit image data
defining the N-bit image data exclusive of the most signifi-
cant bit is counted in the counter unit 220, the counting
number is reduced by half in comparison to the related art
LCD device, thereby simplifying the design of the counter
unit.

[0040] Meanwhile, the ramp signal selecting unit 205
receives the most significant bits (R_MSB, G_MSB and
B_MSB) of image data (DATA(R, G and B]) from the input
register unit 212, selects the first ramp signal or the second
ramp signal and provides the selected ramp signal to the
switching units (SW11, SW12 and SW13).

[0041] The switching units (SW11, SW12 and SW13)
individually receive the control signals (C111, C112 and
C113) from the counter unit 220 and apply waveforms of the
ramp signals provided from the ramp signal selecting unit
205 during the high potential section of the control signals
(C111, C112 and C113) to the data lines (D11, D12 and
D13). The highest voltage level of the first ramp signal
(R_RAMPH, G_ RAMPH or B RAMPH) or the second
ramp signal (R_RAMPL, G_RAMPL or B_RAMPL) that
occurred during the high potential section of the control
signals is applied to the data lines (D11, D12 and D13) is
maintained for one frame after the control signals (CI11,
C112 and C113) transition from a high potential to a low
potential.

[0042] FIG. 4 is a view showing waveforms of divided
ramp signals generated from the ramp signal generating unit
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of FIG. 3. As shown in FIG. 4, a ramp signal is divided into
a first ramp signal and a second ramp signal, and the first
ramp signal and the second ramp signal have the same start
position for the sampling according to the control signals of
the counter unit.

[0043] The ramp signal is generated for one horizontal
period, sampled in accordance with the control signals of the
counter unit and applied to the data lines. The divided first
and second ramp signals are generated for one horizontal
period.

[0044] Namely, the first ramp signal or the second ramp
signal selected by the ramp signal selecting unit and input to
the switching units is generated for each horizontal period
and counted according to the control signals of the counter
unit. Since the N-1 bit image data alone, the N-bit image
data exclusive of the most significant bit, is counted to
generate control signals, an allocation for each counting
section at which the ramp signal is sampled is increased in
an entire counting section. Accordingly, the ramp signal can
be sampled after the ramp signal reaches a desired level,
improving picture quality.

[0045] As shown in FIG. 4, in simply divided ramp
signals, such as positions A and B or positions C and D show
adjacent gray scales. However, in case there is a difference
in sampling time between two points, a difference of leakage
current is generated due to the sampling time difference.
Thus there is a problem that different gray scales are created.
To solve such a problem, a ramp signal according to an
embodiment of the present invention is provided. The unit
for driving the LCD device using this ramp signal will be
described in detail with reference to the accompanying
drawings.

[0046] FIG. 5 is an exemplary view using a ramp signal
sampling method in accordance with an embodiment of the
present invention. As shown in FIG. 5, the driving unit for
the LCD device includes: a ramp signal generating unit 200
for dividing a ramp signal into a first ramp signal
(R_ RAMPH, G RAMPH or B RAMPH) and a second
ramp signal (R_RAMPL, G_RAMPL or B_RAMPL) and
outputting them; a data processing unit 303 for selectively
reversing and outputting image data (DATA[R, G and B]) of
the bits except for the most significant bit according to the
most significant bit of the image data (DATA[R, G and B]);
an input register unit 312 for receiving and sequentially
storing the N-bit image data (DATA[R, G and B]) from the
data converting unit 303 according to control signals (CS21
to CS23) of a shift register unit 310; a counter unit 320 for
outputting control signals (C211 to C213) by receiving N-1
bit image data (DATA[R, G and B]) from the input register
unit 312 through a load signal (LOAD) and a clock signal
(CLK) and individually counting the N-1 image data; a ramp
signal selecting unit 305 for selecting the first ramp signal or
the second ramp signal and outputting the selected ramp
signal upon receiving the most significant bits (R_MSB,
G_MSB AND B_MSB) of the image data (DATA[R, G and
B]) from the input register unit 312; and switching units
(SW21, SW22 and SW23) for sampling the first ramp signal
or the second ramp signal provided from the ramp signal
selecting unit 305 according to the control signals (C211 to
C213) of the counter unit 320 and outputting the sampled
ramp signal to the data lines (D11, D12 and D13).

[0047] In the LCD device in accordance with an embodi-
ment of the present invention, the data converting unit 303
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selectively reverses and outputs the image data (DATA[R, G
and B]) exclusive of the most significant bit according to the
most significant bit of the image data (DATA[R, G and B])
which is provided as ‘0’ or ‘1’. For example, if image data
of 6 bits ‘100100° and ‘011000 is provided to the data
converting unit 303, the data converting unit 303 reverses
bits ‘00100 except for the most significant bit ‘1’ from
‘100100° whose most significant bit is ‘1’ and outputs
‘110117, and it outputs ‘011000’ whose the most significant
bit is ‘0’ as it is. Data conversion of the image data exclusive
of the most important bits ‘0° and ‘1’ as described above can
be performed by inversely reversing image data according to
the most important bits ‘0’ and ‘1°.

[0048] Meanwhile, the input register unit 312 sequentially
stores the N-bit image data (DATA[R, G and B]) input from
the data converting unit 303 by the control signals (CS21 to
CS23) of the shift register unit 310. In addition, the counter
unit 320 receives the bits except for the most significant bit,
that is, the N-1 bit image data (DATA[R, G and B]) from the
input register unit 310 by the load signal (LOAD), individu-
ally counts the N-1 bit image data (DATA[R, G and B]) by
the clock signal (CLK) and outputs control signals (C211 to
(213) which is transited from a high potential during the
counting the N-1 bit image data to a low potential when the
counting is completed. At this time, the counter unit 320 is
provided with a storage latch inside itself, receives the N-bit
image data (DATA[R, G and B]) from the input register 310
by the load signal (LOAD) and stores it.

[0049] The N-1 bit image data (DATA[R, G and B])
defining the N-bit image data exclusive of the most signifi-
cant bit is counted in the counter unit 320, so that the
counting number is reduced by half in comparison to the
related art N-bit image data (DATA[R, G and B]). Mean-
while, the ramp signal selecting unit 305 receives the most
significant bits (R_MSB, G_MSB and B_MSB) of the image
data (DATA[R, G and B)) from the input register unit 312,
selects the first ramp signal (R_RAMPH, G_RAMPH or
B_RAMPH) or the second ramp signal (R_RAMPL,
G_RAMPL or B RAMPL) and provides the selected ramp
signal with the switching units (SW21, SW22 and SW23).
The switching units (SW21, SW22 and SW23) individually
receive the control signals (C211, C212 and C213) from the
counter unit 320, sample waveforms of the first ramp signal
(R_RAMPH, G_RAMPH and B_RAMPH) or the second
ramp signal (R_RAMPL, G RAMPL and B_RAMPL)
selectively provided from the ramp signal selecting unit 305
during a high potential section of the control signals (C211,
(212 and C213), and applies the sampled waveform to the
data lines (D21, D22 and D23). In addition, voltage levels of
the first ramp signal (R_RAMPH, G_RAMPH or
B_RAMPH) or the second ramp signal (R_RAMPL,
G_RAMPL or B_RAMPL) applied to the data lines (D21,
D22 and D23) are maintained for one frame when the
control signals (C211, €212 and C213) transition from a
high potential to a low potential. The data processing unit
303 of the unit for driving the LCD device in which the
image data (DATA[R, G and B]) is converted will be
described in detail with reference to FIG. 6.

[0050] FIG. 6 is a block diagram of a data processing unit.
As shown in FIG. 6, the data processing unit includes an
image data dividing unit 400 for dividing image data into
first image data and second image data according to the most
significant bit of N-bit image data and outputting it; a data
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converting unit 410 for reversing bits except for the most
significant bit and outputting them upon receiving the sec-
ond image data input from the image data dividing unit 400;
and a multiplexer 420 for selectively outputting the first
image data or the second image data out of the first image
data directly input from the image data dividing unit 400 and
the second image data reversed and then input from the data
converting unit 410 according to a selection signal SS11 of
the image data dividing unit 400.

[0051] The image data dividing unit 400 divides the N-bit
image data into the first image data and the second image
data according to the most significant bit(MSB) of the N-bit
image data, and provides the first image data to the multi-
plexer 420 and the second image data to the data converting
unit 410. The data converting unit 410 receiving the second
image data reverses the bits exclusive of the most significant
bit of the second image data and applies them to the
multiplexer 420.

[0052] To explain it easily, image data provided to the
image data dividing unit 400 is designated as 6-bit image
data. In order to divide a range of the 6-bit image data into
two, it can be exactly divided into two on the basis of the
most significant bit of the 6-bit image data. That is, if the
most significant bit(MSB) of the image data is ‘1°, it
indicates the latter half of the image data, from ‘100000’ to
‘1111117, and if the most significant bit of the image data is
‘0, it indicates the first half of the image data, from ‘000000
to ‘011111°. Accordingly, the image data dividing unit 400
divides the image data into the first image data and the
second data according to the most significant bit of the
image data and outputs the divided the first and second
image data.

[0053] The data converting unit 410 reverses the second
image data and outputs it to the multiplexer 420 as stated
above. For instance, when the second image data is desig-
nated as ‘010110°, the bits except for the most significant bit
is reversed and thus ‘001001’ is output from the data
converting unit 410.

[0054] The multiplexer 420 receives the first image data
from the image data dividing unit 400 and the second image
data, in which the bits exclusive of the most significant
bit(MSB) are reversed, from the data converting unit 410.
The multiplexer 420 sclects the first image data or the
second image data according to the selection signal SS11 of
the image data dividing unit 400 and outputs the selected
image data.

[0055] The counter unit receives the first image data or the
second image selectively output from the data processing
unit, counts it and applies the control signals to the switching
units. In addition, the switching units sample the first lamp
signal or the second ramp signal according to the control
signals input from the counter unit. At this time, the ramp
signal selecting unit receives the most significant bit(MSB)
of the N-bit image data from the input register unit, selects
the first ramp signal or the second ramp signal according to
the most significant bit(MSB) and applies the selected ramp
signal to the switching units. The ramp signal selecting unit
will be described in detain with reference Lo the accompa-
nying drawings.

[0056] FIG. 7A is an exemplary view showing one
example of the ramp signal selecting unit in the FIG. 5. FIG.
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7B is an exemplary view showing another example of the
ramp signal selecting unit in the FIG. 5.

[0057] As shown in FIG. 7A, the first ramp signal
(RAMPH) and the second ramp signal (RAMPL) are sup-
plied through supply lines, respectively. The supply lines are
electrically connected to the switching devices (T11 and
T12) using a transistor, such as a MOSFET (metal oxide
semiconductor field effect transistor). At this time, the
switching devices (T11 and T12) are turned-on or turned-off
according to the most significant bit (MSB) provided from
the input register of the unit for driving the LCD device, and
the first ramp signal (RAMPH) or the second ramp signal
(RAMPL) is provided to the switching unit according to the
turned-on switching devices (T11 and T12). Namely, the
switching unit samples the first ramp signal (RAMPH) or the
second ramp signal (RAMPL) from the ramp signal select-
ing unit according to the most significant bit (MSB) of the
image data.

[0058] An operation of the ramp signal selecting unit will
be described in more detail as follows. The switching
devices (T11 and T12) receives the most significant bit
(MSB) of the image data through a gate electrode and the
first ramp signal (RAMPH) or the second ramp signal
(RAMPL) through a source electrode. The switching
devices (T11 and T12) comprise different types of transis-
tors. Accordingly, one of the switching devices is turned-on
according to the most significant bit (MSB) of the image
data input from the input register unit, receives the first ramp
signal (RAMPH) or the second ramp signal (RAMPL)
through the source electrode and outputs the supplied ramp
signal to the switching units through the drain electrode. For
example, if the most significant bit ‘0’ of the image data, that
is, a low potential voltage is applied to the gate electrode, a
P-type switching device (T11) is turned-on and receives the
second ramp signal (RAMPL). If the most significant bit <1’
of the image data, that is, a high potential voltage is applied,
a N-type switching device (T12) is turned-on and receives
the first ramp signal (RAMPH). Namely, The P-type switch-
ing device (T11) and the N-type switching device (T12)
operate apposite to each other in relation to the low potential
voltage or the high potential voltage of the most significant
bit (MSB) of the image data, whereby one signal out of the
first ramp signal (RAMPH) and the second ramp signal
(RAMPL) is passed. The P-type and the N-type switching
(T11 and T12) can be in exchanged positions.

[0059] FIG. 7B shows another example of a ramp signal
selecting unit using N-type switching devices (T21 and T22)
having the same polarity. As shown in FIG. 7B, different
types of switching devices are used in FIG. 7A, while two
identical N-type switching devices are used in FIG. 7B. One
of the switching devices is electrically connected to an
inverter 500.

[0060] As described above, the ramp signal selecting unit
comprises the same N-type switching devices (T21 and T22)
and has the same operational effect as the ramp signal
selecting unit of FIG. 7A. Although both of the ramp signal
selecting units have different constructions, provision of the
inverter 500 and connection with the different type transistor
result in the same operation. For example, if the most
significant bit (MSB) ‘0’ of image data is provided from the
input register, that is, a low potential is provided, a high
potential reversed from the inverter 500 is input to the
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switching device (T21) connected to the inverter 500 to
turn-on the switching device (T21), and a low potential is
applied to the other switching device (T22), turning-off the
switching device (T22). Namely, the switching device (T21)
to which the inverter 500 is connected is turned-on, and thus
the second ramp signal (RAMPL) is sampled by the switch-
ing unit.

[0061] If the most significant bit ‘1 of the image data is
provided, a low potential voltage reversed and then output
from the inverter 500 is applied to the switching device
(T21) connected to the inverter S00 to turn off the switching
device (T21), and a high potential voltage is applied to the
other switching device (T22), turning-on the switching
device (T22) That is, the second ramp signal (RAMPL)
alone passes through the N-type switching device (121)
using the inverter 500 and is sampled by the switching unit.
When the same type of switching devices are used, by
connecting the inverter to one switching device, different
potential voltages are applied to two switching devices
according to the most significant bit of the same image data,
and thus one signal out of the first ramp signal and the
second ramp signal is applied to the switching unit.

[0062] FIG. 8 is a view showing waveforms of divided
ramp signals generated from the ramp signal generating unit
of FIG. 5. As shown in FIG. 4, two adjacent gray scale
points in the divided ramp signals, (A) and (B), and (C) and
(D) show the same gray scale but have differences in their
sampling time. That is, there are certain time differences
from when sampling of the divided ramp signals starts at the
point (A) or (C) to when the sampling of the same starts at
the point (B) or (D). Accordingly, there is difference of gray
scale between the two points. The divided ramp signals of
FIG. 8 are waveforms that address the problems of simply
divided ramp signals, as shown in FIG. 4.

[0063] As shown in FIG. 8, a ramp signal is divided into
a first ramp signal and a second ramp signal and output from
a ramp signal generating unit (not shown). The second ramp
signal defines a reversed second ramp signal of simply
divided ramp signals and has the same sampling position as
the first ramp signal according to the control signal of the
counter unit. That is, the second ramp signal is reversed
whereby the first ramp signal and the second ramp signal
show the identical gray scale at one point ((1) and (2)).
Accordingly, the problem of two points showing different
gray scales actually is solved.

[0064] When the reversed second ramp signal is sampled
by the switching unit according to the control signals of the
counter unit for counting and outputting image data, the
control signal of the counter unit is generated according to
waveforms of the original ramp signal before the second
ramp signal is reversed. The control signal of the counter
unit does not coincide with a start point of sampling the
second ramp signal, the second ramp signal is not sampled
properly, and accordingly a desired image cannot be dis-
played properly. Accordingly, the image data should be
converted according to the first ramp signal or the second
ramp signal as shown in the data converting unit of FIG. 6
and counted in the counter unit. Namely, when the first
image data output without processing is counted in the
counter unit, the first ramp signal whose sampling start point
is not changed is sampled according to the first image data.
However, when sampling the reversed second ramp signal,
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the second ramp signal is sampled according to the second
image data. By counting the reversed second image data and
corresponding the counted second image data to the start
point of sampling the reversed second ramp signal, it is
possible to sample the ramp signal having a desired level.

[0065] As so far described, in the driving unit for the LCD
device in accordance with embodiments of the present
invention, the ramp signal is divided and the divided image
data corresponding to the divided ramp signal is counted
only, and thus the number of the bits of the image data to be
counted is reduced less than the half, thereby simplifying a
design of the counter unit and reducing power consumption.
By sampling the divided ramp signals, it is possible to secure
enough time to properly sample the ramp signal in compari-
son to sampling an entire ramp signal in the conventional art.
Accordingly, the ramp signal reaching a desired level can be
sampled, thereby preventing deterioration of picture quality.

[0066] 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 equivalence of such metes and
bounds are therefore intended to be embraced by the
appended claims.

What is claimed is:
1. A driving unit for driving a liquid crystal display
device, comprising:

a ramp signal generating unit for dividing a ramp signal
into a first ramp signal and a second ramp signal,

an input register unit for sequentially storing N-bit image
data;

a counter unit for outputting control signals by receiving
bits of image data except for the most significant bit
(MSB) and counting based upon the received bits;

a ramp signal selecting unit for selecting the first ramp
signal or the second ramp signal according to the most
significant bit received from the input register unit and
outputting the selected ramp signal; and

a switching unit for sampling the first ramp signal or the
second ramp signal provided from the ramp signal
selecting unit by the control signals of the counter unit
and outputting the sampled ramp signal to data lines.

2. The driving unit of claim 1, wherein the first ramp

signal and the second ramp signal have waveforms having
different start positions for sampling according to the control
signals of the counter unit.

3. A driving unit for driving a liquid crystal display

device, comprising:

a ramp signal generating unit for dividing a ramp signal
into a first ramp signal and a second ramp signal;

a data processing unit for selectively reversing and out-

putting bits exclusive of the most significant bit accord-
ing to the most significant bit of the image data;

an input register unit for sequentially storing N-bit image
data provided from the data processing unit;
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a counter unit for outputting control signals by receiving
the N-1 bit image data exclusive of the most significant
bit from the input register unit and counting based upon
the N-1 bit image data;

a ramp signal selecting unit for selecting the first ramp
signal or the second ramp signal according to the most
significant bits of the image data from the input register
unit and outputting the selected ramp signal; and

switching units for sampling the first ramp signal or the
second ramp signal provided from the ramp signal
selecting unit according to the control signals of the
counter unit and outputting the sampled ramp signal to
data lines.

4. The driving unit of claim 3, wherein the first ramp
signal and the second ramp signal have the same start
positions for the sampling according to the control signals of
the counter unit.

5. The driving unit of claim 3, wherein the first ramp
signal and the second ramp signal have a waveform reversed
to each other.

6. The driving unit of claim 3, wherein the data processing
unit includes:

an image data dividing unit for selectively outputting first
image data and second image data according to the
most significant bit of N-bit image data;

a data converting unit for reversing bits except for the
most significant bit of the second image data input from
the image data dividing unit and outputting the con-
verted second image data;

and a multiplexer for selectively outputting one out of the
first image data and the second image data according to
a selection signal input from the image data dividing
unit.
7. The driving unit of claim 3, wherein the ramp signal
selecting unit includes:

a first type transistor for supplying or shielding the first
ramp signal supplied to the source electrode to or from
the switching according to the most significant bit of
the image data supplied through the gate electrode; and

a second type transistor for supplying or shielding the
second ramp signal supplied to the source electrode to
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or from the switching unit according to the most
significant bit of the image data supplied through the
gate electrode.

8. The driving unit of claim 7, wherein the first type
transistor is an N-type transistor and the second type tran-
sistor is a P-type transistor.

9. The driving unit of claim 3, wherein the ramp signal
selecting unit includes:

a first type transistor for supplying or shielding the first
ramp signal supplied to the source electrode to or from
the switching unit according to the most significant bit
of the image data supplied through the gate electrode;
and

a first type transistor for supplying and shielding the
second ramp signal supplied to the source electrode to
or from the switching device according to the most
significant bit of the image data provided to the gate
electrode through a inverter.

10. The driving unit of claim 9, wherein the first type
transistor is a MOSFET (metal oxide semiconductor filed
effect transistor).

11. The driving unit of claim 9, wherein the first type
transistor is an N-type transistor.

12. The driving unit of claim 9, wherein the first type
transistor is a P-type transistor.

13. A method for driving a liquid crystal display device,
comprising:

dividing a ramp signal into a first ramp signal and a
second ramp signal;

sequentially storing N-bit image data into an input register
unit;

outputting control signals by receiving bits of image data
except for the most significant bit (MSB) and counting
based upon the received bits;

selecting the first ramp signal or the second ramp signal
according to the most significant bit received from the
input register unit and outputting the selected ramp
signal,

sampling the selected ramp signal by the control signals;
and

outputting the sampled ramp signal to data lines.
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