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DRIVING APPARATUS FOR LIQUID CRYSTAL
DISPLAY

[0001] This application claims the benefit of Korean
Patent Application No. P2003-91785 filed on Dec. 16, 2003,
and Korean Application No. P2004-26374 filed on Apr. 16,
2004, which are hereby incorporated by reference for all
purposes 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
display. More particularly, the present invention relates to a
driving apparatus for a liquid crystal display in which an
8-bit data driver integrated circuit is used to drive 6-bit data.

[0004]

[0005] Aliquid crystal display (LCD) controls light trans-
mittance of liquid crystal cells in accordance with video
signals to display a picture. A LCD of an active matrix type
provided with a switching device for each liquid crystal cell
is suitable for displaying a moving picture. The switching
device used for the active matrix type LCD mainly employs
a thin film transistor (TFT).

[0006]

[0007] In FIG. 1, the related art LCD driving apparatus
includes a liquid crystal display panel 2 having mxn liquid
crystal cells Clc arranged in a matrix, m data lines D1 to Dm
and n gate lines G1 to Gn crossing each other and thin film
transistors TFT provided at the crossing of the data and gate
lines, a data driver 4 for applying data signals to the data
lines D1 to Dm of the liquid crystal display panel 2, a gate
driver 6 for applying scanning signals to the gate lines G1 to
Gn, a gamma voltage supplier 8 for supplying the data driver
4 with gamma voltages, and a timing controller 10 for
controlling the data driver 4 and the gate driver 6.

[0008] The liquid crystal display panel 2 includes a plu-
rality of liquid crystal cells Cle arranged, in a matrix, at the
crossings of the data lines D1 to Dm and the gate lines G1
to Gn. The thin film transistor TFT provided at each liquid
crystal cell Clc applies a data signal from each data line D1
to Dm to the liquid crystal cell Cle in response to a scanning
signal from the gate line G. Further, each liquid crystal cell
Cle is provided with a storage capacitor Cst. The storage
capacitor Cst is provided between a pixel electrode of the
liquid crystal cell Cle and a pre-stage gate line or between
the pixel electrode of the liquid crystal cell Clc and a
common electrode line to maintain a voltage of the liquid
crystal cell Clc.

2. Discussion of the Related Art

FIG. 1 shows a related art LCD driving apparatus.

[0009] The gamma voltage supplicr 8 applies a plurality of
gamma voltages to the data driver 4 so that analog data
signals can be generated.

[0010] The timing controller 10 generates a gate control
signal GCS and a data control signal DCS using synchro-
nizing signals (or a complex synchronizing signal) supplied
from a system (not shown). Herein, the gate control signal
GCS is comprised of a gate start pulse GSP, a gate shift clock
GSC and a gate output enable signal GOE, etc. The data
control signal DCS is comprised of a source start pulse SSP,
a source shift clock SSC, a source output enable signal SOE
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and a polarity signal POL, etc. The timing controller 10
re-aligns the data R, G and B input thereto to apply them to
the data driver 4.

[0011] The gate driver 6 sequentially applics a scanning
signal (or a gate high voltage) to the gate lines G1 to Gn in
response to the gate control signal GCS from the timing
controller 10. Thus, the thin film transistors TFT connected
to the gate lines G1 to Gn are sequentially driven.

[0012] The data driver 4 applies pixel signals for each line
to the data lines D1 to Dm every horizontal period in
response to the data control signal DCS from the timing
controller 10. Particularly, the data driver 4 converts digital
data R, G and B input from the timing controller 8 into
analog pixel signals using gamma voltages from the gamma
voltage supplier 8 to apply them to the data lines D1 to Dm.

[0013] More specifically, the data driver 4 shifts a source
start pulse SSP in response to a source shift clock SSC to
generate sampling signals. Then, the data driver 4 sequen-
tially receives the data R, G and B for each certain unit in
response to the sampling signals to latch them. Further, the
data driver 4 converts the latched data R, G and B for one
line into analog data signals to apply the data signals to the
data lines D1 to Dm in an enable interval of the source
output enable signal SOE. Herein, the data driver 4 converts
the data signals into positive signals or negative signals in
response to a polarity control signal POL.

[0014] In the LCD, the timing controller 10 applies data
having various bits to the data driver 4. For example, the
timing controller 10 may apply 6-bit data to the data driver
4 as shown in FIG. 2A. Then, the data driver 4 converts the
6-bit data to video signals having 64 gray levels to apply the
video signals to the data lines D. Presently, most notebook
personal computers display a picture using 6-bit data as
shown in FIG. 2A. Herein, the notebook personal computer
is driven in a normally white-mode.

[0015] On the other hand, the timing controller 10 may
apply 8-bit data to the data driver 4 as shown in FIG. 2B.
Then, the data driver 4 converts the 8-bit data to video
signals having 256 gray levels to apply the video signals to
the data lines D. In the related art, computer monitors and
televisions display a desired picture using 8-bit data as
shown in FIG. 2B, are driven in a normally black mode.

[0016] The data driver 4 includes a 6-bit or 8-bit data
driver integrated circuit that corresponds with the bit number
of data supplied from the timing controller. Specifically, the
related art LCD has a problem in that exclusive data driver
integrated circuits are mounted to correspond to the bit
number of data supplied from the timing controller 10 which
leads to compatibility problems with the integrated circuit.
Further, when a notebook personal computer is driven in a
normally black mode, it is necessary to develop a new 6-bit
only integrated circuit.

SUMMARY OF THE INVENTION

[0017] Accordingly, the present invention is directed to a
driving apparatus for a liquid crystal display that substan-
tially obviates one or more of the problems due to limitations
and disadvantages of the related art.

[0018] An advantage of the present invention is to provide
an 8-bit data driver integrated circuit for use in making a
6-bit and 8-bit compatible data drive.
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[0019] To achieve this and other advantages and in accor-
dance with the present invention as embodied and broadly
described, a driving apparatus for a display includes a timing
controller arranged to supply n-bit data; and a plurality of
m-bit data integrated circuits having a predetermined value
for two least significant bits, wherein the m-bit integrated
circuits output the n-bit data from the timing controller as
video signals having 2" gray levels.

[0020] In another embodiment of the present invention, a
method of driving a display includes supplying a control
signal to a plurality of m-bit data integrated circuits, wherein
the control signal includes n-bit digital data, converting the
digital data to analog pixel signals, and generating video
signals having 2" gray levels.

[0021] Tt is to be understood that both the foregoing
general description and the following detailed description
are exemplary and explanatory and are intended to provide
further explanation of the invention as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0022] 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.

[0023]

[0024] FIG. 1is a block diagram showing a configuration
of a related art liquid crystal display;

[0025] FIG. 2A illustrates a process in which 6-bit data is
transferred from a timing controller;

[0026] FIG. 2B illustrates a process in which 8-bit data is
transferred from a timing controller;

[0027] FIG. 3 is a block diagram showing a configuration
of a driving apparatus for a liquid crystal display according
to an embodiment of the present invention;

[0028] FIG. 4A to FIG. 4D depict an application of
predetermined values to two least significant bits.

[0029] FIG. 5 is a schematic showing a configuration of a
driving apparatus for a liquid crystal display according to a
second embodiment of the present invention;

[0030] FIG. 6A and FIG. 6B illustrate operation examples
of the driving apparatus shown in FIG. 5; and

[0031] FIG. 7 is a schematic view showing a configura-
tion of a driving apparatus for a liquid crystal display
according to a third embodiment of the present application.

In the drawings:

DETAILED DESCRIPTION OF THE
ILLUSTRATED EMBODIMENTS

[0032] Reference will now be made in detail to embodi-
ments of the present invention, examples of which are
illustrated in the accompanying drawings.

[0033] FIG. 3 shows a driving apparatus for a liquid
crystal display (LCD) according to a first embodiment of the
present invention.

[0034] In FIG. 3, the driving apparatus for the LCD
includes a liquid crystal display panel 32 having mxn liquid
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crystal cells Clc arranged in a matrix, m data lines D1 to Dm
and n gate lines G1 to Gn crossing each other and thin film
transistors TFT provided at the crossings, a data driver 34 for
applying data signals to the data lines D1 to Dm of the liquid
crystal display panel 32, a gate driver 36 for applying
scanning signals to the gate lines G1 to Gn, a gamma voltage
supplier 38 for supplying the data driver 34 with gamma
voltages, and a timing controller 40 for controlling the data
driver 34 and the gate driver 36.

[0035] The liquid crystal display panel 32 includes a
plurality of liquid crystal cells Clc arranged, in a matrix, at
the crossings of the data lines D1 to Dm and the gate lines
G1 to Gn. The thin film transistor TFT provided at each
liquid crystal cell Clc applies a data signal from each data
line D1 to Dm to the liquid crystal cell Clc in response to a
scanning signal from the gate line G. Further, each liquid
crystal cell Clc is provided with a storage capacitor Cst. The
storage capacitor Cst is provided between a pixel electrode
of the liquid crystal cell Cle and a pre-stage gate line or
between the pixel electrode of the liquid crystal cell Clc and
a common electrode line to maintain a voltage of the liquid
crystal cell Clc.

[0036] The gamma voltage supplier 38 applies a plurality
of gamma voltages to the data driver 34 so that analog data
signals can be generated.

[0037] The timing controller 40 generates a gate control
signal GCS and a data control signal DCS using synchro-
nizing signals (or a complex synchronizing signal) supplied
from a system (not shown). Herein, the gate control signal
GCS may include a gate start pulse GSP, a gate shift clock
GSC and a gate output enable signal GOE, etc. The data
control signal DCS may include of a source start pulse SSP,
a source shift clock SSC, a source output enable signal SOE
and a polarity signal POL, etc. The timing controller 40
re-aligns 6-bit data R, G and B input thereto and applies the
data to the data driver 34.

[0038] The gate driver 36 sequentially applies a scanning
signal (or a gate high voltage) to the gate lines G1 to Gn in
response to a gate control signal GCS from the timing
controller 40. Thus, the thin film transistors TFT connected
to the gate lines G1 to Gn are sequentially driven.

[0039] The data driver 34 applies pixel signals for each
line to the data lines D1 to Dm every horizontal period in
response to data control signal DCS from the timing con-
troller 40. Specifically, the data driver 34 converts digital
data R, G and B received from the timing controller 40 to
analog pixel signals using gamma voltages from the gamma
voltage supplier 38 to; apply the pixel signals to the data
lines D1 to Dm.

[0040] To this end, the data driver 34 includes, for
example, a plurality of 8-bit data driver integrated circuits
(IC’s) 33. The 8-bit data driver IC 33 expresses 64 gray
levels using, for example, 6-bit data supplied from the
timing controller 40. Specifically, the 8-bit data drive IC 33
generates video signals such that a picture having 64 gray
levels can be displayed to correspond to the 6-bit data
supplied from the timing controller 40.
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[0041] This will be described in detail with reference to
the following table:

TABLE 1

Expressed

6-Bit Input Data 8-Bit Drive IC Gray Level

000000 000000XX(00) 0 Gray Level
000000XX(01)
00D000XX(10)
00D00DXX(11)

000001 000001XX(00) 1 Gray Level
000001XX(01)
000001XX(10)
00D001XX(11)

000010 000010XX(00) 2 Gray Level
000010XX(01)
000010XX(10)
000010XX(11)

000100

001000

010000

100000

111111 111111XX(00) 63 Gray Level
111111XX(01)
111111XX(10)
TI111IXX(11)

[0042] In Table 1, 6-bit data is received from the timing

controller 40. The 6-bit data received from the timing
controller 40 includes six most significant bits. Additionally,
the 8-bit data-driver IC 33 receives specific bits as two least
significant bits. The specific bits input as the two least
significant bits always have the same value (e.g., “00” or
“11”) and may be preset by an operator.

[0043] Gray levels expressed by the 8-bit data driver IC 33
are determined based upon the 6-bit data input from the
timing controller 40. In other words, because the two least
signigicant bits are fixed to have the same value, 4 data
signals in which each data signal has a total of 8 bits and the
same 6 most significant bits (e.g., 000000XX) would have
the same gray levels as can be seen from Table 1. Accord-
ingly, the driving apparatus of the present invention can
express 27, for example, 64 gray levels using the 8-bit data
driver IC 33 even when 6 bits are received from the exterior
thereof, thereby assuring compatibility of the integrated
circuit. In other words, the present driving apparatus inter-
prets data having four gray levels to be the same gray level,
thereby driving 6-bit (2*=64) data using a 8-bit(2°<256) data
driver and hence expressing gray levels of data input as 6-bit
using the 8-bit data driver IC 33.

[0044] FIG. 4A to FIG. 4D depict a process of inputting
a predetermined bit to two least significant bits of the 8-bit
data driver IC 33.

[0045] 1In FIG. 4A, the data driver IC 33 is mounted in a
tape carrier package (TCP) 50 to be connected to a printed
circuit board 52 and the liquid crystal display panel 32. In
FIG. 4A, a ground voltage source GND may be coupled
with two least significant bits of the data driver IC 33. The
data driver IC 33 recognizes that “00” of the voltage source
GND is input to the two least significant bits. If“00” is input
to the two least significant bits, then a data value of “00” is
input to all the two least significant bits as can be seen from
the Table 2:
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TABLE 2

Expressed

6-Bit Input Data 8-Bit Drive IC Gray Level

000000 00000000
00000000
00000000
00000000
00000100
00000100
00000100
00000100
00001000
00001000
00001000
00001000

0 Gray Level

000001 1 Gray Level

000010 2 Gray Level

11111100
11111100
11111100
11111100

111111 63 Gray Level

[0046] More specifically, if a signal of “00” is input to the
two least significant bits, then the gray levels of the 8-bit
data driver IC 33 are determined based upon 6-bit input data
as can be seen from the above Table 2, thereby displaying a
picture having 64 gray levels. When “00” is input to the two
least significant bits, a slightly darker picture can be dis-
played. In other words, inputting “00” to the two least
significant bits has an effect of emphasizing a darker field in
comparison with inputting other bit values (c.g., “01”, “10”
and “117) to the two least significant bits of the driver IC 33.

[0047] 1In FIG. 4B, a predetermined voltage Vee may be
supplied to the two least significant bits of the data driver IC
33. At this time, the data driver IC 33 recognizes that “11”
is input to the two least significant bits. When “117 is input
to the two least significant bits, then a data value of “11” is
input to all the two least significant bits as can be seen from
the following Table 3:

TABLE 3

Expressed

6-Bit Input Data 8-Bit Drive IC Gray Level

000000 00000011
00000011
00000011
00000011
00000111
00000111
00000111
00000111
00001011
00001011
00001011
00001011

0 Gray Level

000001 1 Gray Level

000010 2 Gray Level

11111111 63 Gray Level
11111111
11111111

11111111

111111

[0048] As shown in Table 3, if a signal of “11” is input to
the two least significant bits, then gray levels of the 8-bit
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data driver IC 33 may be determined based upon 6-bit input
data, thereby displaying a picture having 64 gray levels.
When “11” is input to the two least significant bits, a slightly
brighter picture can be displayed. In other words, inputting
“11” to the two least significant bits can display a brighter
field in comparison with inputting other bit values (e.g.,
“00”, “01” and “10”) to the two least significant bits.

[0049] As a result, in the driving apparatus of the present
invention, a value of “00” or “11” may be input to the two
least significant bits of the IC 33 to display a darker picture
or a brighter picture, respectively.

[0050] The “00” or “11” value can be input in various
ways. For example, in FIG. 4A and FIG. 4B, a ground
voltage GND or a predetermined voltage Vec may input the
value from the tape carrier package (TCP) 50. Alternatively,
a ground voltage GND or a predetermined Vec may input
the values from the printed circuit board 52 mounted with
the timing controller 40 to the two least significant bits as
shown in FIG. 4C and FIG. 4D.

[0051] FIG. 5 illustrates a driving apparatus for a liquid
crystal display (LCD) according to a second embodiment of
the present invention.

[0052] In FIG. 5, the driving apparatus for the LCD
includes a data tape carrier package 232 electrically con-
nected to a liquid crystal display panel, a data printed circuit
board 231 having a timing controller for 6-bit picture
information B2' to B7' provided at the data tape carrier
package 232, a data controller 260 for logically combining
the 6-bit picture information B2' to B7' to generate 2-bit
dummy data B0' and B1', and a 8-bit processing data driver
integrated circuit 233 mounted in the data tape carrier
package 232 to receive the 6-bit picture information B2' to
B7' from the data printed circuit board 231 and the dummy
data B0' and B1' from the data controller 260, thereby
converting the 2-bit dummy data BO' and B13', along with
the picture information B2' to B7', to analog signals that are
supplied to data lines of the liquid crystal display panel.

[0053] The 2-bit dummy data BO' and B1' input to the data
driver integrated circuit 233 are generated from the 6-bit
picture information B2' to B7'".

[0054] The data driver integrated circuit 233 receives the
2-bit dummy data BO' and B13' generated from the 6-bit
information B2’ to B7" and the 6-bit information B2' to B7'
by, for example, input pins IN1' to IN8'. In other words, the
picture information B2' to B7'is 6-bit data. Because the data
driver integrated circuit 233 receives the 6-bit picture infor-
mation B2'to B7' and the 2-bit dummy data B0' and B1', it
receives a total of 8-bit data.

[0055] The number of output pins, for example, OUT1' to
OUTm' of the data driver integrated circuit 233 is differen-
tiated depending on a model or a resolution of the liquid
crystal display panel. For example, the number of output

channels of the data driver integrated circuit 233 may be any
one of 384, 420 and 480.

[0056] 41 The data controller 260 logically combines the
6-bit picture information B2' to B7' to generate the dummy
data BO' and B1', and supplies the dummy data BO' and B1'
to the first and second input pins IN1' and IN2' of the data
driver integrated circuit 233. The data controller 260 is
implemented by for example, AND gates and/or OR gates.
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If the data controller 260 is implemented by the AND gates,
then the 2-bit dummy data B0' and B1' have a logical value
of “00” except when the 6-bit picture information B2' to B7'
is “111111” as shown in FIG. 6A, thereby emphasizing a
low gray level. On the other hand, if the data controller 260
is implemented by the OR gates, then the 2-bit dummy data
B0' and B1' have a logical value of “11” except when the
6-bit picture information B2' to B7" is “000000” as shown in
FIG. 6B, thereby emphasizing a high gray level.

[0057] Alternatively, the data controller 260 may be
implemented by a combination of the AND gates with the
OR gates to output two dummy data. In this case, the data
controller 260 may select any one of the two dummy data to
supply to the data driver integrated circuit 233.

[0058] The data controller 260 may be provided in the data
tape carrier package or provided on the data printed circuit
board 231.

[0059] FIG. 7 shows a driving apparatus for a liquid
crystal display (LCD) according to a third embodiment of
the present invention.

[0060] In FIG. 7, the driving apparatus for the LCD
includes a data printed circuit board 331 for receiving 6-bit
picture information B2' to B7', a data tape carrier package
332 electrically connected to the data printed circuit board
331, and a data driver integrated circuit 333 mounted in the
data tape carrier package 332 to receive the 6-bit picture
information B2' to B7' from the data printed circuit board
231 and dummy data B0' and B1' generated from the data
tape carrier package 332.

[0061] The data tape carrier package 332 is provided with
a first data input line 370 supplied with the 6-bit picture
information B2' to B7', and a second data input line 371
connected to at least one of the first data input lines 370. The
second data input line 371 is connected to, for example, two
input pins IN1' and IN2' provided at the data driver inte-
grated circuit 333.

[0062] When the 6-bit picture information B2' to B7' is
supplied to the first data input line 370, then the picture
information is applied, via the first data input line 370, to
third to eighth input pins IN3' to IN8' of the data driver
integrated circuit 333, and any one bit thereof is applied, via
the second data input line 371, to the first and second input
pins IN1' and IN2' of the data driver integrated circuit 333.

[0063] Accordingly, the 2-bit dummy data B0' and B1' is
identical to any one bit of the 6-bit picture information B2'
to B7. For example, if the second data input line 371 is
connected to the most significant bit of the first data input
line 370, then the dummy data value is identical to the most
significant bit value of the 6-bit picture information B2' to
B7'. On the other hand, if the second data input line 371 is
connected to the least significant bit of the first data input
line 370, then the dummy data value is identical to the least
significant bit value of the 6-bit picture information B2' to
B7.

[0064] As described above, the driving apparatus accord-
ing to the present invention recieves 6-bit data input from the
exterior thereof into six most significant bits and fixes two
least significant bits as a predetermined value, thereby
supplying video signals that correspond to the 6-bit data
using the 8-bit data driver integrated circuit. In other words,
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the driving apparatus, for use in, for example, a liquid crystal
display (LCD) according to the present invention can freely
express an 8-bit or 6-bit picture using only the 8-bit data
driver integrated circuit.

[0065] Tt will be apparent to those skilled in the art that
various modifications and variation can be made in the
present invention without departing from the spirit or scope
of the invention. Thus, it is intended that the present inven-
tion cover the modifications of this invention provided they
come within the scope of the appended claims and their
equivalents.

What is claimed is:
1. A driving apparatus for a display, comprising:

a timing controller arranged to supply n-bit data; and

a plurality of m-bit data integrated circuits having a
predetermined value for two least significant bits,
wherein the m-bit data integrated circuits output the
n-bit data supplied from the timing controller as video
signals having 2" gray levels.

2. The driving apparatus as claimed in claim 1, wherein

the n-bit data has a value of 6.

3. The driving apparatus as claimed in claim 1, wherein
the m-bit data integrated circuits have a value of 8.

4. The driving apparatus as claimed in claim 1, wherein a
dark field in the display is displayed using a digital value of
“00” as the predetermined value for the two least significant
bits.

5. The driving apparatus as claimed in claim 1, wherein
the predetermined value for the two least significant bits is
supplied from a grounded voltage source.

6. The driving apparatus as claimed in claim 1, wherein a
bright field in the display is displayed using a digital value
of “11” as the predetermined value for the two least signifi-
cant bits.

7. The driving apparatus as claimed in claim 1, wherein
the predetermined value for the two least significant bits is
supplied from a voltage source.

8. The driving apparatus as claimed in claim 1, wherein
the predetermined value of the two least significant bits is a
digit value of “01”.

9. The driving apparatus as claimed in claim 1, wherein
the predetermined value of the two least significant bits is a
digital value of“10”.

10. The driving apparatus as claimed in claim 1, further
comprising a gamma voltage supplier.

11. The driving apparatus as claimed in claim 1, wherein
the number of gray levels is 64.

12. A method of driving a display, comprising:

supplying a control signal to a plurality of m-bit data
integrated circuits, wherein the control signal includes
n-bit digital data;

converting the digital data to analog pixel signals; and

generating video signals having 2" gray levels.

13. The method as claimed in claim 12, further compris-
ing inputting a gamma voltage to the m-bit data integrated
circuits.

14. The method as claimed in claim 12, wherein the m-bit
data integrated circuits have a value of 8.

15. The method as claimed in claim 12, wherein the n-bit
digital data have a value of 6.
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16. The method as claimed in claim 12, wherein the
number of gray levels is 64.

17. A driving apparatus for a display, comprising:
a timing controller arranged to supply n-bit data;

a plurality of m-bit data integrated circuits having a
predetermined value for two least significant bits,
wherein the m-bit data integrated circuits output the
n-bit data from the timing controller as video signals
having 2" gray levels;

a gate driver arranged to receive signals from the timing
controller; and

a data driver included in the m-bit data integrated circuits.

18. The driving apparatus as claimed in claim 17, wherein
the n-bit data has a value of 6.

19. The driving apparatus as claimed in claim 17, wherein
the m-bit data integrated circuits have a value of 8.

20. The driving apparatus as claimed in claim 17, further
comprising a gamma voltage supplier arranged to supply a
gamma voltage to the data driver.

21. The driving apparatus as claimed in claim 17, wherein
a dark field in the display is displayed using a digital value
of*“00” as the predetermined value for the two least signifi-
cant bits.

22.The driving apparatus as claimed in claim 17, wherein
the predetermined value for the two least significant bits is
supplied from a grounded voltage source.

23. The driving apparatus as claimed in claim 17, wherein
a bright field in the display is displayed using a digital value
of “11” as the predetermined value for the two least signifi-
cant bits.

24. The driving apparatus as claimed in claim 17, wherein
the number of gray levels is 64.

25. A driving apparatus for a liquid crystal display,
comprising:

a display panel having a plurality of gate lines and a
plurality of data lines crossing the gate lines;

a data driving circuit for driving the data lines;

a timing controller for supplying n-bit picture information
(wherein n is an integer) to the data driving circuit;

a data controller for logically combining the picture
information to generate dummy data and for supplying
the dummy data to the data driving circuit; and

a plurality of tape carrier packages capable of being
electrically connected to the display panel and mounted
with the data driving circuit,

wherein m input channels (wherein m is an integer larger
than n) are used to supply the picture information and
dummy data to the data driving circuit.

26. The driving apparatus as claimed in claim 25, wherein
the value of n is 6, and the value of m is 8.

27. The driving apparatus as claimed in claim 26, wherein
the dummy data includes 2 bits.

28. The driving apparatus as claimed in claim 25, wherein
the data controller generates the dummy data using at least
one logical operation of a logical sum and a logical product
of the n-bit picture information.
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29. The driving apparatus as claimed in claim 25, further
comprising:

a printed circuit board provided with the timing controller,

wherein said data controller is provided on the printed
circuit board.
30. The driving apparatus as claimed in claim 25, wherein
the data controller is provided in the tape carrier package.
31. The driving apparatus as claimed in claim 25, wherein
the data controller includes:

any at least one of AND gates and OR gates for making
a logical operation of said picture information.

32. The driving apparatus as claimed in claim 31, wherein
the data processor includes a selector for selecting one of an
output of the AND gates and an output of the OR gates to
generate the dummy data.

33. A driving apparatus for a liquid crystal display,
comprising;

a display panel having a plurality of gate lines and a
plurality of data lines crossing the gate lines;
a data driving circuit for driving the data lines;

a first data input line for supplying n-bit picture informa-
tion (where n is an integer), via n lines, to the data
driving circuit; and
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a second data input line connected to at least one of the n
lines to generate dummy data and supply the dummy
data to the data driving circuit, wherein the data driving
circuit receives the n-bit picture information and the
dummy data via m input channels (where m is an
integer larger than n).

34. The driving apparatus as claimed in claim 33, further

comprising:

a timing controller for generating the n-bit picture infor-
mation and controlling the data driving circuit;

a plurality of tape carrier packages capable of being
electrically connected to the display panel and mounted
with the data driving circuit; and

a printed circuit board provided with the timing controller.

35. The driving apparatus as claimed in claim 33, wherein
the value of n is 6 and the value of m is &.

36. The driving apparatus as claimed in claim 33, wherein
the dummy data includes 2 bits.

37. The driving apparatus as claimed in claim 34, wherein
the first and second data input lines are provided at one of
the tape carrier package and the printed circuit board.
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