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DRIVING CIRCUIT AND DRIVING METHOD OF
COLOR LIQUID CRYSTAL DISPLAY, AND COLOR
LIQUID CRYSTAL DISPLAY DEVICE

BACKGROUND OF THE INVENTION
[0001] 1. Field of the Invention

[0002] The present invention relates to a driving circuit
and a driving method of a color liquid crystal display, and a
color liquid crystal display device; and more particularly to
the driving circuit of the color liquid crystal display adapted
to drive the color liquid crystal display based on digital
video data to which a gamma correction has been made, the
display device having such the driving circuit of the color
liquid crystal display, and the method for driving the color
liquid crystal display.

[0003] The present application claims priority of Japanese
Patent Application No.2000-353427 filed on Nov. 20,2000,
which is hereby incorporated by reference.

[0004] 2. Description of the Related Art

[0005] FIG. 17 is a schematic block diagram showing an
example of configurations of a conventional driving circuit
of a color liquid crystal display 1 disclosed in Japanese
Laid-open Patent Application No. 2001-134242 published
on May 18, 2001 later than the filing date of Japanese Patent
Application No. 2000-353427 corresponding to the present
application (Therefore, Japanese Laid-open Patent Applica-
tion No. 2001-134242 has not a qualification as a prior art
reference.) The disclosed color liquid crystal display 1 is of
a type of color liquid crystal display that is driven by an
active-matrix driving method and that uses, for example, a
TFT (Thin Film Transistor) as a switching element. Pixels
are disposed in a region surrounded by a plurality of
scanning electrodes (gate lines) mounted at predetermined
intervals in a row direction and by a plurality of data
electrodes (source lines) mounted at predetermined intervals
in a column direction. Each of the pixels has a liquid crystal
cell being equivalently a capacitive load, the TFT used to
drive a corresponding liquid crystal cell and a capacitor used
to accumulate a data charge during one vertical sync period.
By applying a data red signal, data green signal, and data
blue signal to be produced, based on red data DR, green data
DG, and blue data DB being digital video data, to the data
electrode and, at the same time, by applying scanning
signals to be produced based on a horizontal sync signal and
a vertical sync signal to the scanning electrode, a color
character, color image or a like is displayed (though not
shown in FIG. 17). Moreover, the disclosed color liquid
crystal display 1 operates in a so-called “normally black
mode” in which transmittance or luminance of light obtained
when an off-driving voltage is applied is lower than those
obtained when the on-driving voltage is applied.

[0006] As shown in FIG. 17, the disclosed driving circuit
of the color liquid crystal display 1 chiefly includes a control
circuit 2, a gray scale power circuit 3, a data electrode
driving circuit 4, and a scanning electrode driving circuit 5.

[0007] The control circuit 2 is made up of, for example,
ASICs (Application Specific Integrated Circuits) and is
adapted to feed 8 bits of red data Dy, 8 bits of green data D,
and 8 bits of blue data Dy supplied from an outside to the
data electrode driving circuit 4 and, at the same time, to
produce a horizontal scanning pulse Py, a vertical scanning
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pulse Py, and a polarity reversed pulse POL used to drive the
color liquid crystal display 1 with alternating current, based
on the horizontal sync signal and vertical sync signal, and to
feed these pulses to the data electrode driving circuit 4 and
the scanning electrode driving circuit §. Moreover, the
control circuit 2 feeds a red gray scale voltage data Dy, a
green gray scale voltage data D, and a blue gray scale
voltage data Dgp obtained by making an individual and
separate gamma correction to each of the red data Dy, green
data D, and blue data Dg to provide gray scales, to the gray
scale power circuit 3. Moreover, the gamma correction
employed in the embodiment includes one gamma correc-
tion (hereinafter referred to as a first gamma correction) in
which the correction is made to arbitrarily provide a char-
acteristic of luminance required in reproduced images to
luminance of input images and another gamma correction
(hereinafter referred to as a second gamma correction) that
is made to match an “applied voltage—transmittance” char-
acteristic (hereinafter as a V-T characteristic) for each of the
red, green, and blue colors used in the color liquid crystal
display 1.

[0008] The gray scale power circuit 3, as shown in FIG.
18, includes digital/analog converters (DACs) 11, to 11, and
voltage followers 12, to 12,,. The DAC 11, converts the red
gray scale data DGR fed from the control circuit 2 into
analog red gray scale voltages Vy, to V- and feeds them to
the voltage followers 12, to 124, respectively. Similarly, the
DAC 112 converts the green gray scale data D fed from
the control circuit 2 into analog green gray scale voltages
V_ to V,, and feeds them to the voltage followers 12,4 to
12, respectively. The DAC 11, converts the blue gray scale
data Dgg fed from the control circuit 2 into analog green
gray scale voltages Vg, to Vg, and feeds them to the
voltage followers 125, to 12,, respectively. The voltage
followers 12, to 12, feed the red gray scale voltages Vy, to
V&1, the corresponding green gray scale voltages Vg, t0
V17, and the blue gray scale voltages Vg, to Vg5, which
are all used for making the gamma correction, as they are,
to the data electrode driving circuit 4.

[0009] The data electrode driving circuit 4 is made up of
k pieces (“k” being a natural number) of data electrode
driving sections 4, to 4,. Each of the data electrode driving
sections 4, to 4, makes the gamma correction, based on red
gray scale voltages Vg, to Vi;-, green gray scale voltages
V_ to Vg, and blue gray scale voltages Vg, to Vg, fed
from the gray scale power circuit 3, to the red data Dy, green
data Dg, and blue data Dy each corresponding to each of
data electrodes mounted in the color liquid crystal display 1,
out of the red data Dy, the green data D, and the blue data
Dy, fed from the control circuit 2, in order to provide gray
scales, and converts the gamma-corrected data into 384
pieces of analog data signals and then outputs them. For
example, when the color liquid crystal display 1 is of a type
of SXGA (Super Extended Graphics Array) which provides
1280x1024 pixel resolution, since one pixel is made up of
three dot pixels including a red (R) dot pixel, a green (G) dot
pixel, and a blue (B) dot pixel, the number of dot pixels
becomes 3840x1024. Therefore, in the example, the data
electrode driving circuit 4 is made up of ten pieces of data
electrode driving sections 4; to 4, (3840 pieces of pix-
els+384 pieces of data signals). Since all of the data elec-
trode driving sections 4, to 4,, have the same configurations
except that each of their components and each of input and
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output signals have a different subscript, a description of
only the data electrode driving section 4, will be provided
below.

[0010] FIG. 19 is a schematic block diagram showing an
example of configurations of the data electrode driving
section 41. As shown in FIG. 19, the data electrode driving
section 4, chiefly includes multiplexers (MPXs) 13, to 135,
DACs 14, to 14, (of an 8 bit-data conversion type), and
voltage followers 15, to 15,,,. The MPX 13, switches a set
of red gray scale voltages Vg, to Vg or a set of red gray
scale voltages Vi, to Vi, -, out of red gray scale voltages
V., t0 Vg fed from the gray scale power circuit 3, based on
a polarity reversed pulse POL fed from the control circuit 2
and feeds the switched voltages to the DAC 14,. Similarly,
the MPX 13, switches a set of red gray scale voltages Vg,
to Vg OF @ set of green gray scale voltages Vg to Vg4, out
of green gray scale voltages V5, to Vg, fed from the gray
scale power circuit 3, based on the polarity reversed pulse
POL fed from the control circuit 2 and feeds the switched
voltages to the DAC 14,. The MPX 13, switches a set of red
gray scale voltages Vg to Vi, or a set of green gray scale
voltages Vg, to V4, out of green gray scales Vg, to Vg,
fed from the gray scale power circuit 3, based on the polarity
reversed pulse POL fed from the control circuit 2 and feeds
the switched voltages to the DAC 14.

[0011] The DAC 14, makes the gamma correction, based
on the set of red gray scale voltages Vi, to Vg or the set of
the red gray scale voltages Vg to Vi, fed from the MPX
13,, to 8 bits of the red data DR fed from the control circuit
2 in order to provide gray scales and, after having converted
the gamma-corrected data to analog data red signals, feeds
them to the corresponding voltage followers 15,, 15,,
15,, ..., 15,4,. Similarly, the DAC 14, makes the gamma
correction, based on the set of green gray scale voltages Vg,
to Vg or the set of the green gray scale voltages Vg to Vg1,
fed from the MPX 13,, to 8 bits of the green data D fed
from the control circuit 2 in order to provide gray scales and,
after having converted the gamma-corrected data to analog
data red signals, feeds them to the corresponding voltage
followers 15,, 155, 15, . . ., 15545. The DAC 145 makes the
gamma correction, based on the set of blue gray scale
voltages V5, to Vi or the set of the blue gray scale voltages
Vgo t0 Vg, fed from the MPX 13, to 8 bits of the blue data
Dy, fed from the control circuit 2 in order to provide gray
scales and, after having converted the gamma-corrected data
to analog data red signals, feeds them to the corresponding
voltage followers 155, 15, 15,, . . ., 1554,. The voltage
followers 15, to 1555, apply the corresponding data red
signal, data green signal, and data blue signal fed from the
DAC 14, to 14, to the corresponding data electrode in the
color liquid crystal display 1.

[0012] The scanning electrode driving circuit 5 shown in
FIG. 17 produces scanning signals with the timing when the
vertical scanning pulse PV is fed from the control circuit 2
and sequentially feeds the produced signals to corresponding
scanning electrodes in the color liquid crystal display 1.

[0013] In the display device of the color liquid crystal
display 1 provided with the driving circuit of the color liquid
crystal display 1 having configurations described above, as
shown in FIG. 20, the control circuit 2 and the gray scale
power circuit 3 are mounted on a printed circuit board 16
while the data electrode driving sections 4, to 4,, are
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mounted on ten pieces of film carrier tapes electrically
connecting the printed circuit board 16 to the color liquid
crystal display 1, that is, they are packaged in a form of
TCPs (Tape Carrier Packages) 17, to 17, . As shown in FIG.
21, the printed circuit board 16 is attached to an upper
portion of a rear of a backlight 18 being approximately
wedge-shaped in cross section which is attached to a rear of
the color liquid crystal display 1. The backlight 18 has a
point light source such as a white bulb or a like or a line light
source such as a fluorescent lamp or a like, and a light
diffusing member used to diffuse light emitted from these
light sources to produce flat light and is adapted to uniformly
illuminate the rear of the color liquid crystal display 1 from
a rear side of the color liquid crystal display 1 being a
non-light emitting display device.

[0014] The conventional color liquid crystal display 1 has
a problem. That is, as described above, in the driving circuit
of the conventional color liquid crystal display 1, since the
gray scale power circuit 3 and the data electrode driving
sections 4, to 4,, are mounted individually and separately
from each other, it is necessary to feed 54 pieces of gray
scale voltages including the red gray scale voltages Vi, to
Vxis green gray scale voltages Vo to Vg5, and blue gray
scale voltages Vg, to Vg, to each of ten pieces of the data
electrode driving sections 4, to 4,,. Two methods for feed-
ing such gray scale voltages are available, however, each of
them has a shortcoming as described below.

[0015] A first method is to form 54 pieces of wirings on a
surface layer of the printed circuit board 16 and to connect
each of the wirings to each of the TCPs 17, to 17,,. A pitch
between the wirings being employed generally and presently
is 1.27 mm. If, therefore, 54 pieces of wirings are to be
formed, using the above pitch, on the surface layer of the
printed circuit board 16, a depth of the printed circuit board
16 becomes longer by 2 em or more, compared with a case
where 54 pieces of gray scale voltages including the red gray
scale voltages Vy, to V5, green gray scale voltages Vg, to
V17, and blue gray scale voltages Vg, to Vg, are trans-
ferred serially using one wiring (refer to FIG. 20). This
causes, as shown in FIG. 21, an area in which the printed
circuit board 16 is mounted on the upper portion of the rear
of the backlight 18 to become wider. Generally, the backlight
18 plays not only a part in illuminating uniformly the rear of
the color liquid crystal display 1 but also a part in keeping
a rear portion of the display device plane and can be used
commonly for any color liquid crystal display 1 so long as
it has the same screen in size. However, if the depth of the
printed circuit board 16 is different in every type of the color
liquid crystal display 1, that is, in every resolution that the
color liquid crystal display 1 can provide, it is necessary to
change a shape of the backlight 18 for every type of the color
liquid crystal display 1, that is, every resolution to be
provided by the color liquid crystal display 1, which causes
an increase in costs of the display device.

[0016] The limit pitch between terminals of the typical
TCP being presently employed is 300 gm when consider-
ations are given to a level of pressure-based contact tech-
nology by which each of terminals of the TCP is put in
contact with each of terminals of the printed circuit board 16
by using external pressure in order to obtain electrical
conductivity. Therefore, if each of terminals being con-
nected to 54 pieces of wirings formed on the surface layer
of the printed circuit board 16 is connected to each of
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terminals formed on upper portions of the TCP 17, to 17,
by using the pressure-based contact technology, each of
widths WT of the TCP 17, to 17, becomes larger by 1.6 cm
or more (refer to FIG. 20). As a result, in the case of the
18-inch type color liquid crystal display of the SXGA type
in which ten pieces of the data electrode driving sections 4,
to 4,, have to be placed, since the fitting width for the TCP
17, to 17, becomes larger by 16 cm or more, there is a
danger that it becomes physically impossible to mount ten
pieces of the TCP 17, to 17,, in alignment in a direction of
the width W, of the printed circuit board 16 (see FIG. 20).

[0017] Asecond method is to form 54 pieces of wirings in
an inner layer of the printed circuit board 16 and to connect
each of them to each of the TCP 17, to 17,,. In this case, in
order to connect the 54 pieces of wirings formed in the inner
layer of the printed circuit board 16 to each of terminals
formed on the upper portions of the TCP 17, to 17,,, the 54
pieces of wirings formed in the inner layer of the printed
circuit board 16 have to be connected to 54 pieces of
terminals formed via through holes on the surface layer of
the printed circuit board 16 and being corresponded to the 54
pieces of wirings. Since a diameter of a typical through hole
being presently employed is 0.8 mm, if the 54 pieces of such
the through holes having the diameter of 0.8 mm are to be
formed on the printed circuit board 16 in alignment, an area
required for forming all the through holes has to become
wider accordingly.

[0018] In both the first and second methods described
above, if the number of gray scale voltages including the red
gray scale voltages Vy, to Vg, -, green gray scale voltages
V_ 10 Vg5, and blue gray scale voltages Vg, to Vi, is
different, the pitch between wirings, depth Dy of the printed
circuit board 16, width W.. of each of the TCP 17, to 17,
are different and, therefore, the printed circuit board 16 and
the TCP 17, to 17, have to be fabricated in a manner so as
to meet the requirement in dimensions, which causes a big
increase in costs of the display device.

SUMMARY OF THE INVENTION

[0019] In view of the above, it is an object of the present
invention to provide a driving circuit of a color liquid crystal
display which is capable of reducing a substrate packaging
area, using a common substrate or TCP even when a
resolution and/or the number of gray scale voltages that the
color liquid crystal display provides are different, which
enables the substrate, TCP, and a display device to be
fabricated at low costs. It is also another object of the present
invention to provide a color liquid crystal display device
using the driving circuit described above and a method for
driving the color liquid crystal display.

[0020] According to a first aspect of the present invention,
there is provided a driving circuit of a color liquid crystal
display including:

[0021] a data electrode driving circuit to drive the
color liquid crystal display by using a gray scale
voltage selected based on a video signal out of a
plurality of gray scale voltages; and

[0022] wherein the data electrode driving circuit pro-
duces a plurality of the gray scale voltages corre-
sponding to a gray scale voltage characteristic based
on digital gray scale voltage setting data to be
supplied.
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[0023] According to a second aspect of the present inven-
tion, there is provided a driving circuit of a color liquid
crystal display for driving the color liquid crystal display by
using a data red signal, a data green signal, and a data blue
signal obtained by making an individual gamma correction
to red data, green data, and blue data being digital video data
in order to make corrections so that each of the red data, the
green data, and the blue data matches a transmittance
characteristic of each of a red color, a green color, and a blue
color for a voltage applied in the color liquid crystal display,
the driving circuit including:

[0024] a control circuit mounted separately from the
color liquid crystal display and to output, during an
invalid period having no bearing on a displaying
period for the digital video data, information about
the gamma correction to be made to the red data, the
green data, and the blue data; and

[0025] a data electrode driving circuit mounted in a
vicinity of the color liquid crystal display and to
drive the color liquid crystal display by using the
data red signal, the data green signal, and the data
blue signal obtained by making the gamma correc-
tion to the red data, the green data, and the blue data,
based on information about the gamma correction to
be made to the red data, the green data, and the blue
data.

[0026] In the foregoing, a preferable mode is one wherein
the control circuit is mounted on a printed circuit board
attached to an upper portion of a rear of a backlight placed
on a rear of the color liquid crystal display and wherein the
data electrode driving circuit includes a plurality of data
electrode driving sections to provide gray scales by making
the gamma correction to the red data, the green data, and the
blue data each corresponding to each of data electrodes of
the color liquid crystal display, out of the red data, the green
data, and the blue data and converts the gamma-corrected
red data, the gamma-corrected green data, and the gamma-
corrected blue data into an analog data red signal, an analog
data green signal, and an analog data blue signal, such that
the analog data red signal, the analog data green signal, and
the analog data blue signal are output, and wherein each of
the plurality of the data electrode driving sections is
mounted on a corresponding film carrier tape connecting the
printed circuit board to the color liquid crystal display.

[0027] Also, a preferable mode is one wherein the infor-
mation about the gamma correction to be made to the red
data, the green data, and the blue data, is made up of gray
scale information to provide an instruction as to which gray
scale voltage should be selected out of the gray scale
voltages for the red data, the green data, and the blue data,
and of gray scale voltage information to provide an instruc-
tion as to which gray scale voltage should be selected out of
the plurality of the gray scale voltages.

[0028] Also, a preferable mode is one wherein the control
circuit feeds the gray scale information and the gray scale
voltage information to the data electrode driving circuit as
serial data.

[0029] Also, a preferable mode is one wherein each of the
data electrode driving sections includes:

[0030] a shift register to convert the serial data into
parallel gray scale information and parallel gray
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scale voltage information, such that the parallel gray
scale information and the parallel gray scale voltage
information;

[0031] a storing section to store, in advance, a selec-
tion signal to provide an instruction as to which gray
scale voltage should be selected as a plurality of gray
scale voltages for the red data, the green data, and the
blue data;

[0032] adecoder to decode the gray scale information
and to output selection information to provide an
instruction as to which gray scale voltage should be
selected out of the plurality of the gray scale voltages
for the red data, the green data, the and blue data;

[0033] a multiplexer to select any one of the gray
scale voltgage based on the selection signal read
from the storing section according to the selection
information and to output the selected gray scale
voltage as a plurality of red gray scale voltages,
green gray scale voltages, and blue gray scale volt-
ages; and

[0034] a data signal output section to provide gray
scales by making the gamma correction to the red
data, the green data, and the blue data, based on the
plurality of the red gray scale voltages, the green
gray scale voltages, and the blue gray scale voltages
and to convert the gamma-corrected red data, the
gamma-corrected green data, and the gamma-cor-
rected blue data into an analog data red signal, an
analog data green signal, and an analog data blue
signal.

[0035] Also, a preferable mode is one wherein the control
circuit feeds the gray scale voltage information by using
wirings prepared to supply the red data, the green data, and
the blue data to the data electrode driving circuit.

[0036] Also, a preferable mode is one wherein a number
of counts of clocks used to capture the red data, the green
data, and the blue data in the data electrode driving circuit,
is associated, in a one-to-one relationship, with an order in
which the gray scale voltage information about the red data,
the green data, and the blue data is fed to the data electrode
driving circuit and wherein the number of counts of clocks
is used as the gray scale information.

[0037] Also, a preferable mode is one wherein each of the
data electrode driving sections includes:

[0038] a red gray scale voltage information storing
section to store, in advance, a selection signal to
provide an instruction as to which gray scale voltage
should be selected as a plurality of the red gray scale
voltages for the red data;

[0039] a green gray scale voltage information storing
section to store, in advance, a selection signal to
provide an instruction as to which gray scale voltage
should be selected as a plurality of the green gray
scale voltages for the green data;

[0040] a blue gray scale voltage information storing
section to store, in advance, a selection signal to
provide an instruction as to which gray scale voltage
should be selected as a plurality of the blue gray
scale voltages for the blue data;
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[0041] a gray scale information count section to
count a number of supplied clocks and to output
selection information to provide an instruction as to
which gray scale voltage should be selected out of a
plurality of the gray scale voltages according to the
number of counts of the clocks;

[0042] a multiplexer to select any one of gray scale
voltages based on the selection signal read from the
red gray scale information storing section, the green
gray scale information storing section, and the blue
gray scale information storing section according to
the selection information and to output the selected
gray scale voltage as a plurality of red gray scale
voltages, a plurality of green gray scale voltages, and
a plurality of blue gray scale voltages; and

[0043] a data signal output section to provide gray
scales by making the gamma correction to the red
data, the green data, and the blue data based on the
plurality of the red gray scale voltages, the green
gray scale voltages, and the blue gray scale voltages
and to convert the gamma-corrected red data, the
gamma-corrected green data, and the gamma-cor-
rected blue data into an analog data red signal, an
analog data green signal, and an analog data blue
signal, such that the analog data red signal, the
analog data green signal, and the analog data blue
signal are output.

[0044] Also, a preferable mode is one wherein the gamma
correction includes the gamma correction which is made in
order to arbitrarily provide a characteristic of luminance
required in reproduced images to luminance of input images.

[0045] According to a third aspect of the present inven-
tion, there is provided a display device having a driving
circuit of a color liquid crystal display including:

[0046] a data electrode driving circuit to drive the
color liquid crystal display by using a gray scale
voltage selected based on a video signal out of a
plurality of gray scale voltages; and

[0047] wherein the data electrode driving circuit pro-
duces a plurality of the gray scale voltages corre-
sponding to a gray scale voltage characteristic based
on digital gray scale voltage setting data to be
supplied.

[0048] According to a fourth aspect of the present inven-
tion, there is provided a display device having a driving
circuit of a color liquid crystal display for driving the color
liquid crystal display by using a data red signal, a data green
signal, and a data blue signal obtained by making an
individual gamma correction to red data, green data, and
blue data being digital video data in order to make correc-
tions so that each of the red data, the green data, and the blue
data matches a transmittance characteristic of each of a red
color, a green color, and a blue color for a voltage applied
in the color liquid crystal display, the driving circuit includ-
ing:

[0049] a control circuit mounted separately from the
color liquid crystal display and to output, during an
invalid period having no bearing on a displaying
period for the digital video data, information about
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the gamma correction to be made to the red data, the
green data, and the blue data; and

[0050] a data electrode driving circuit mounted in a
vicinity of the color liquid crystal display and to
drive the color liquid crystal display by using the
data red signal, the data green signal, and the data
blue signal obtained by making the gamma correc-
tion to the red data, the green data, and the blue data,
based on information about the gamma correction to
be made to the red data, the green data, and the blue
data.

[0051] According to a fifth aspect of the present invention,
there is provided a method for driving a color liquid crystal
display by using a data red signal, a data green signal, and
a data blue signal obtained by making an individual gamma
correction to red data, green data, and blue data being digital
video data in order to make corrections so that each of the
red data, the green data and the blue data matches a
transmittance characteristic of each of red, green, and blue
colors for a voltage applied in the color liquid crystal
display, the method including:

[0052] a step of feeding, from a control circuit
mounted separately from the color liquid crystal
display, during an invalid period having no bearing
on a displaying period for the digital video data,
information about the gamma correction to be made
to the red data, the green data, and the blue data, to
a data electrode driving circuit mounted in a vicinity
of the color liquid crystal display and to drive the
color liquid crystal display by using the data red
signal, the data green signal, and the data blue signal
obtained by making the gamma correction to the red
data, the green data, and the blue data, based on
information about the gamma correction to be made
to the red data, the green data, and the blue data.

[0053] With the above configurations, the driving circuit
of the color liquid crystal display incorporates the data
electrode driving circuit adapted to drive the color liquid
crystal display using the gray scale voltage selected based on
the video signals out of a plurality of gray scale voltages and
the data electrode driving circuit is so configured that a
plurality of the gray scale voltages being able to correspond
to gray scale voltage characteristics is produced based on
digital gray scale voltage setting data and, therefore, the
substrate packaging area can be reduced and even if the
resolution of the color liquid crystal display and/or the
number of the gray scale voltages are different, the common
substrate and/or TCP can be used, which enables the sub-
strate and/or TCP, that is, the display device to be manu-
factured at low costs.

[0054] With another configuration as above, during the
invalid period having no bearing on the displaying period of
the digital video data, information about the gamma correc-
tion to be made to the red data, the green data, and the blue
data is transmitted serially from the control circuit mounted
separately from the color liquid crystal display to the data
electrode driving circuit adapted to drive the color liquid
crystal display and, therefore, the number of wirings
required to connect the control circuit to the data electrode
driving circuit can be reduced.

[0055] With still another configuration as above, the infor-
mation about the gamma correction to be made to the red
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data, the green data, and the blue data, during the invalid
period, is supplied by using wirings prepared to feed the red
data, the green data, and the blue data to the data electrode
driving circuit and, therefore, effective use of the wirings is
made possible.

[0056] With still another configuration as above, the red
gray scale voltage, the green gray scale voltage, and the blue
gray scale voltage can be set in one operation and, therefore,
the processing is made simple and the time required for the
setting can be shortened.

BRIEF DESCRIPTION OF THE DRAWINGS

[0057] The above and other objects, advantages, and fea-
tures of the present invention will be more apparent from the
following description taken in conjunction with the accom-
panying drawings in which:

[0058] FIG. 1 is a block diagram showing configurations
of a driving circuit of a color liquid crystal display according
to a first embodiment of the present invention;

[0059] FIG. 2 shows one example of relations between
each of bits A5 to A0 of gray scale information and each of
channels Ch RO to Ch R17, Ch G0 to Ch G17, and Ch B0
to Ch B17 employed in the first embodiment of the present
invention;

[0060] FIG. 3 shows one example of relations between
each of bits D7 to DO of gray scale voltage information and
each of gray scale voltages V, to V, 5 employed in the first
embodiment of the present invention;

[0061] FIG. 4 is a schematic block diagram showing
configurations of a data electrode driving section 22, being
part of a data electrode driving circuit 22 making up the
driving circuit of the color liquid crystal display according
to the first embodiment of the present invention;

[0062] FIG. 5 is a schematic block diagram showing
configurations of a gray scale power circuit 23 making up
the data electrode driving section 22, of FIG. 4;

[0063] FIG. 6 is a schematic block diagram showing
configurations of a data signal output section 255 being part
of a data signal output circuit 25 making up the data
electrode driving section 22, of FIG. 4;

[0064] FIG. 7 is a diagram showing one example of a
relation between 8 bits of red data DR to be fed to the data
signal output section 25, and red gray scale voltages Vo
10 Vgrior a0d Vg s 10 Vonoss employed in the driving
circuit of the color liquid crystal display according to the
first embodiment of the present invention;

[0065] FIG. 8 is a timing chart explaining one example of
operations of the driving circuit of the color liquid crystal
display according to the first embodiment of the present
invention;

[0066] FIG. 9 is also a timing chart explaining another
example of operations of the driving circuit of the color
liquid crystal display according to the first embodiment of
the present invention;

[0067] FIG. 10 is a block diagram showing configurations
of a driving circuit of a color liquid crystal display according
to a second embodiment of the present invention;
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[0068] FIGS. 11A, 11B, and 11C show examples of rela-
tions between each of bits DR7 to DR0, DG7 to DGO, DB7
to DBO of red gray scale voltage information Dy, to Dy,
green gray scale voltage information D, to DG, and blue
gray scale voltage information Dy, to Dy, and each of gray
scale voltages V, to V5, employed in the second embodi-
ment of the present invention;

[0069] FIG. 12 is a schematic block diagram showing
configurations of a data electrode driving section 42, being
part of a data electrode driving circuit 42 making up the
driving circuit of the color liquid crystal display according
to the second embodiment of the present invention;

[0070] FIG. 13 is a schematic block diagram showing
configurations of a gray scale power circuit 43 making up
the data electrode driving section 42, according to the
second embodiment of the present invention;

[0071] FIG. 14 is a timing chart explaining one example
of operations of the driving circuit according to the second
embodiment of the present invention;

[0072] FIG. 15 is also a timing chart explaining one
example of operations of the driving circuit according to the
second embodiment of the present invention;

[0073] FIG. 16 is a diagram showing one example of a
relation between 8 bits of red data Dy to be fed to a data
signal output section 25; being part of a data electrode
driving circuit 22 making up a driving circuit of a color
liquid crystal display being a modified example of the
present invention and red gray scale voltages Vggg to

VGRm and Vggiag t0 Vgrasss

[0074] FIG. 17 is a schematic block diagram showing an
example of configurations of a conventional driving circuit
in a color liquid crystal display;

[0075] FIG. 18 is a schematic block diagram showing an
example of configurations of a gray scale power circuit 3
making up the conventional driving circuit of FIG. 17;

[0076] FIG. 19 is a schematic block diagram showing an
example of configurations of a data electrode driving section
4, making up a data electrode driving circuit 4 contained in
the conventional driving circuit of FIG. 17;

[0077] FIG. 20 is a schematic block diagram illustrating a
packaging state in the conventional driving circuit of FIG.
17; and

[0078] FIG. 21 is a schematic block diagram illustrating
another packaging state in the conventional driving circuit of
FIG. 17.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

[0079] Best modes of carrying out the present invention
will be described in further detail using various embodi-
ments with reference to the accompanying drawings.

First Embodiment

[0080] FIG. 1 is a block diagram showing configurations
of a driving circuit of a color liquid crystal display 1
according to a first embodiment of the present invention. In
FIG. 1, same reference numbers are assigned to correspond-
ing parts in FIG. 17 and their descriptions are omitted
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accordingly. In the color liquid crystal display 1 shown in
FIG. 1, instead of a control circuit 2, a gray scale power
circuit 3, and a data electrode driving circuit 4 shown in
FIG. 17, a control circuit 21, and a data electrode driving
circuit 22 are newly provided.

[0081] The control circuit 21 is made up of, for example,
ASICs (Application Specific Integrated Circuits) and feeds
8 bits of red data Dy, 8 bits of green data D, and 8 bits of
blue data Dy which are all supplied from the outside, to the
data electrode driving circuit 22 and, at the same time,
produces a horizontal scanning pulse Py, a vertical scanning
pulse Py, a polarity reversed pulse POL, a clock CLK, a chip
selection signal CS, a shift clock SCLK, a latch signal LT,
and a serial data SDATA, based on a horizontal sync signal
and a vertical sync signal fed from the outside and then
supplies them to both the data electrode driving circuit 22
and a scanning electrode driving circuit 5.

[0082] The clock CLK is used to capture the red data Dy,
the green data Dg, and the blue data Dy in data registers
making up the data electrode driving circuit 22. The chip
selection signal CS is a signal which goes “high” for a
predetermined time during a period having no bearing on an
image displaying period such as a vertical retrace interval,
horizontal retrace interval, or a like (hereinafter referred to
as an “invalid period”). The shift clock SCLK being asyn-
chronous to the clock CLK is used to capture the serial data
SDATA in the data electrode driving circuit 22. The latch
signal LT is a signal used to provide timing with which, as
shown in FIG. 5, a gray scale voltage information storing
section 28 captures parallel information to be fed from a
shift register 27 in “k” (“k” is a natural number) pieces of
data electrode driving sections 22, to 22 (see FIG. 4) The
serial data SDATA is made up of (n+1) (“n” being a natural
number) bits of parallel gray scale information and (m+1)
(“m” being a natural number) bits of gray scale voltage
information and is fed to the data electrode driving circuit
22, while the chip selection signal CS remains “high”, in
synchronization with the shift clock SCLK. The parallel
gray scale information is used to provide an instruction as to
which channel out of channels Ch R0 to Ch R17, Ch GO to
Ch G17, and Ch B0 to Ch B17 should be set to give the gray
scale voltage to each of the red data Dy, the green data Dg,
and the blue data Dy, in order to provide gray scales by
making individual and separate gamma correction to each of
the red data Dy, the green data Dy, and the blue data D.
FIG. 2 shows one example of relations between each of bits
of the parallel gray scale information A5 to A0 and each of
the channels Ch R0 to Ch R17, Ch GO to Ch G17, and Ch
B0 to Ch B17 given when “n”=5.

[0083] The gray scale voltage information is used to
provide an instruction as to which voltage out of 256 pieces
of the gray scale voltages V,, (=Vzge/255%x0=0[V]) to V4
(=VRrer/255%255=V . V]) to be fed from a gray scale
voltage supplying source 29 (see FIG. 5) to a multiplexer
(MPX) 30 is to be selected in each of the data electrode
driving sections 22, to 22, making up the data electrode
driving circuit 22 (FIG. 1), in order to provide gray scales
by making the individual and separate gamma correction to
each of the red data Dy, the green data D4 and the blue data
Dy. A Vigr denotes a reference voltage (FIG. 5). FIG. 3
shows one example of relations between each of bits of the
gray scale voltage information D7 to D0 and each of parallel
gray scale voltages V, to V.55 given when “m”=7. The
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gamma correction used in the first embodiment includes
both the first and second gamma corrections described
above.

[0084] The data electrode driving circuit 22 shown in
FIG. 1 includes “k” pieces of the data electrode driving
sections 22, to 22, (FIG. 4). Each of the data electrode
driving sections 22; to 22, makes the gamma correction to
the red data Dy, green data Dg, and blue data Dy corre-
sponding to the data electrode in the color liquid crystal
display 1, out of the red data Dy, the green data Dy, and the
blue data Dy, fed from the control circuit 21, to provide gray
scales, and converts the gamma-corrected data to 384 pieces
of analog data signals S; to S;g, and then outputs the
converted data (see FIG. 4). For example, if the color liquid
crystal display 1 is of the SXGA (Super Extended Graphics
Array) type, the data electrode driving circuit 22 includes ten
picces of the data electrode driving sections 22, to 22,,.
Since all of the data electrode driving sections 22, to 22,
have the same configurations except that each of their
components and each of input and output signals have a
different subscript, a description of only the data electrode
driving section 22, will be provided below.

[0085] As shown in FIG. 4, the data electrode driving
section 22, chiefly includes a gray scale power circuit 23,
voltage followers 24, to 245, a data signal output circuit 25
and voltage followers 26, to 2655,. Moreover, though the
data electrode driving section 22, actually has a shift reg-
ister, data register, latch, level shifter or a like on a front
stage (not shown) of the data signal output circuit 25, since
their components and operations have no direct bearing on
a characteristic portion of the present invention, descriptions
of them are omitted in this specification. Therefore, in FIG.
4, a circuit providing the horizontal scanning pulse Py is not
shown.

[0086] Asshown in FIG. 5, the gray scale power circuit 23
includes a shift register 27, a gray scale voltage information
storing section 28, a gray scale voltage supplying source 29,
and an MPX 30. The shift register 27, while the chip
selection signal CS remains “high”, captures the serial data
SDATA in synchronization with the shift clock SCLK and
outputs 8 bits of parallel gray scale information AS to A0 and
8 bits of the parallel gray scale voltage information D7 to
DO.

[0087] The gray scale voltage information storing section
28 is made up of a semiconductor memory such as a ROM,
RAM, flash memory EEPROM (Electrically erasable
PROM) or a like and mainly includes a storing section (not
shown) in which each of 8 bits of selection signals D Ch R0
to D Ch R17,D Ch GO to D Ch G17, and D Ch B0 to D Ch
B17 is stored in each of the channels Ch R0 to Ch R17, Ch
GO to Ch G17, and Ch B0 to Ch B17, respectively, and a
decoder (not shown) used to decode 6 bits of the parallel
gray scale information AS to A0 fed from the shift register
27 and to output selection information SChRO to SChR17,
SChGO to SChG17, and SChBO to SChB17 (not shown)
each of which provides an instruction as to which channel is
to be selected out of the channels Ch R0 to Ch R17, Ch GO
to Ch G17, and Ch B0 to Ch B17. The gray scale voltage
information storing section 28, with timing when the latch
signal LT fed from the control circuit 21 goes “high”,
captures 6 bits of the parallel gray scale information A5 to
A0 fed from the shift register 27 and 8 bits of the parallel
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gray scale voltage information D7 to D0 in an inside of the
gray scale voltage information storing section 28 and out-
puts any one of § bits of the selection signals D Ch R0 to D
Ch R17,D Ch GO to D Ch G17, and D Ch B0 to D Ch B17
selected based on the parallel gray scale voltage information
D7 to DO from the channel selected based on the selection
information SChRO to SChR17, SChG0 to SChG17, and
SChBO to SChB17 (not shown) obtained by decoding the
gray scale information AS to A0 and then feeds them to the
MPX 30.

[0088] The gray scale voltage supplying source 29 is
provided with 255 pieces of resistors 31, to 31,55 each
having the same resistance value and being connected
serially between a terminal of the reference voltage Vigr
and a terminal of a ground and feeds 256 pieces of the gray
scale voltages Vo(=Vpge/255x0=0[V]) to V.55 (=Vgge/
255%255=Vre[ V] ) to the MPX 30. The MPX 30 seclects
any one of the 256 pieces of the gray scale voltages V,, to
V., fed from the gray scale voltage supplying source 29
based on the 8 bits of the selection signals D Ch RO to D Ch
R17,D Ch GO to D Ch G17, and D Ch B0 to D Ch B17 fed
from the gray scale voltage information storing section 28
and outputs it as one of analog red gray scale voltages Vg,
to Vgi7, o1 one of analog green gray scale voltages Vg, to
V., or one of analog blue gray scale voltages Vg, t0 Vg5

[0089] The voltage followers 24, to 245, shown in FIG. 4
feed the analog red gray scale voltages VR, to V,4, analog
green gray scale voltages Vg, to V5,5, and analog blue gray
scale voltages Vg, to V3, - which are all required for making
the gamma correction, as they are, to the data signal output
circuit 25. The data signal output circuit 25 splits each of the
analog red gray scale voltages Vo to Vy,-, analog green
gray scale voltages V5, to V45, and analog blue gray scale
voltages Vg, to Vg5 into 256 pieces of the red gray scale
voltages Vo t0 Vgrass, 256 pieces of the green gray scale
voltages Viao 10 Viagass, and 256 pieces of the blue gray
scale voltages Vo t0 Vgpass, respectively and, based on a
set of the red gray scale voltages Vggg t0 Vgria7 OF a set of
the red gray scale voltages Vg5 10 Vgross, @ set of the
green gray scale voltages Vo 10 Vgg127 OF a set of the
green gray scale voltages V.5 10 Vggass, a set of the blue
gray scale voltages Vg, 10 Vgg127 Or a set of the blue gray
scale voltages Vgpiss 10 Vapass switched according to the
polarity reversed pulse POL fed from the control circuit 21,
makes the gamma correction to the 8 bits of the red data Dy,
8 bits of the green data Dy, and the 8 bits of the blue data
Dy to provide gray scales and, at the same time, converts the
gamma-corrected data to analog data red signals S, S,, . . .,
S, Sig., analog data green signals S,, S, . . ., Sg, Ssg5, and
analog data blue signals S5, S, . . . , Sg, Sss4, and then feeds
the converted data to each of the voltage followers 26, to
2655,. The voltage followers 26, to 264, feed the data red
signals S, S,, ..., S,, S;4,, data green signals S,, S, . ..
, Sg» Sag3, and data blue signals S5, S, . . ., Sq, S;44, as they
are, to each of the corresponding data electrodes in the color
liquid crystal display 1.

[0090] The data signal output circuit 25 shown in FIG. 4
is made up of three data signal output sections 255, 255, and
25, corresponding to each of the red data Dy, green data D,
and blue data Dy. Since all of the data signal output sections
255, 255, and 254 have the same configurations except that
each of their components and each of input and output
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signals have a different subscript, a description of only the
data signal output section 25, (FIG. 6) will be provided
below.

[0091] The data signal output section 255, as shown in
FIG. 6, is made up of a gray scale voltage splitting section
32; and an MPX 33;. The gray scale voltage splitting
section 32y is provided with 255 pieces of resistors 34, to
34  cach having a different resistance value and being
connected serially, and splits the red gray scale voltages Vg,
to Vg, fed from the voltage followers 24, to 24,4 into 256
pieces of the red gray scale voltages Vg 10 Vgraoss and
feeds them to the MPX 33;. The MPX 33, makes the
gamma correction to the 8 bits of the red data Dy, fed from
the control circuit 21 to provide gray scales, based on a set
of the red gray scale voltages Vg, 10 V1,5 OF a set of the
red gray scale voltages Vggrise 10 Vgross switched by the
polarity reversed pulse POL fed from the control circuit 21
out of 256 pieces of the red gray scale voltages Vg, to
V.., fed from the gray scale voltage splitting section 32
and, at the same time, converts the gamma-corrected data to
the analog data red signals S;, S, S5, . . ., Sig,, and then
feeds the converted signals to the voltage followers 26, 26,,,
26, ..., 265,

[0092] FIG. 7 is a diagram showing one example of
relations between 8 bits of the red data DR (expressed in
hexadecimal) to be fed to the data signal output section 25,
and red gray scale voltages Vgro 0 Vgrizy and Vgpiag to
Varass- As is apparent from FIG. 7, in the data signal output
section 255, in order to provide gray scales by making the
gamma correction including the first and second gamma
corrections to the red data Dy, a set of the red gray scale
voltages Vgro 10 Vgrizy and a set of the red gray scale
voltages Vgri0s 10 Vgross having voltages being non-linear
to the data value of the red data Dy are supplied from the
gray scale voltage splitting section 32; to the MPX 33,.

[0093] In the display device provided with the driving
circuit of the color liquid crystal display 1 having configu-
rations of the present invention described above, if the
configurations are explained by analogy with configuration
shown in FIGS. 20 and 21, only the control circuit 21
(compared to the control circuit 2) is mounted on the printed
circuit board 16 while the data electrode driving sections 22,
to 22,5 are mounted on ten pieces of film carrier tapes
electrically connecting the printed circuit board 16 to the
color liquid crystal display 1, that is, they are packaged in
the form of TCPs (Tape Carrier Packages) 17, to 17,4 and
the printed circuit board 16 is attached to an upper of a rear
of a backlight 18 being wedge-shaped in cross section which
has been mounted on a rear of the color liquid crystal display

1.

[0094] Next, operations of the control circuit 21 and data
electrode driving circuit 22 being characteristic portions of
the present invention, out of operations of the driving circuit
of the color liquid crystal display 1 having configurations
described above, will be explained by referring to the timing
charts shown in FIGS. 8 and 9.

[0095] The control circuit 21, during an invalid period Ty
being a period having no bearing on the image displaying
period such as an vertical retrace interval or horizontal
retrace interval or a like, for example, after power has been
applied to the display device provided with the driving
circuit of the color liquid crystal display 1 of the embodi-
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ment, feeds a chip selection signal CS, a serial data SDATA,
a shift clock SCLK, and a latch signal LT to the data
electrode driving circuit 22, with timing shown by (4) to (6)
in FIG. 8, more particularly, with timing shown by (1) to (4)
in FIG. 9. That is, the control circuit 21, during the invalid
period T, makes the chip selection signal CS shown by (1)
in FIG. 9 go “high” for a predetermined period and feeds the
serial data SDATA made up of 6 bits of the gray scale
information AS to A0 (see FIG. 2) used to provide an
instruction as to which channel out of channels Ch R0 to Ch
R17, Ch G0 to Ch G17, and Ch B0 to Ch B17 should be set
to give the gray scale voltage to each of the red data Dy,
green data D, and blue data Dy as shown in (2) in FIG. 9
and 8 bits of the gray scale voltage information D7 to DO
(see FIG. 3) used to provide an instruction as to which gray
scale voltage out of 256 pieces of the gray scale voltages V
to Vs, in synchronization with the shift clock SCLK shown
by (3) in FIG. 9, to the data electrode driving circuit 22 and
then feeds the latch signal LT shown by (4) in FIG. 9 to the
data electrode driving circuit 22.

[0096] By above operations, in each of the data electrode
driving sections 22, to 22,, making up the data electrode
driving circuit 22, the shift register 27 making up the gray
scale power circuit 23, while the chip selection signal CS is
“high”, captures the serial data SDATA in synchronization
with the shift clock SCLK and outputs 6 bits of parallel gray
scale information AS to A0 and 8 bits of parallel gray scale
voltage information D7 to DO and feeds them to the gray
scale voltage information storing section 28. Then, the gray
scale voltage information storing section 28 captures 6 bits
of the parallel gray scale information A5 to A0 and 8 bits of
the parallel gray scale voltage information D7 to DO fed
from the shift register 27 with timing when the latch signal
LT fed from the control circuit 21 goes “high” (see (4) in
FIG. 9) and outputs any one of 8 bits of the selection signals
D Ch RO to D Ch R17, D Ch GO to D Ch G17, and D Ch
B0 to D Ch B17 selected based on the parallel gray scale
voltage information D7 to DO and then feeds it to the MPX
30 from the channel selected based on the selection signals
SChROtoSChR17,S Ch GOto S Ch G17, and S Ch BO
to S Ch B17 obtained by decoding the parallel gray scale
information A5 to A0 using the decoder (not shown).

[0097] Next, the MPX 30 selects any one of the 256 pieces
of the gray scale voltages V to V. fed from the gray scale
voltage supplying source 29 based on the 8 bits of selection
signals D Ch R0 to D Ch R17, D Ch GO to D Ch G17, and
D Ch BO to D Ch B17 fed from the gray scale voltage
information storing section 28 and outputs them as analog
red gray scale voltages Vg, to Vg4, analog green gray scale
voltages V5, 10 V-, and analog blue gray scale voltages
V_ o Vg, and, therefore, the voltage followers 24, to 24,
shown in FIG. 4 feed corresponding red gray scale voltages
Vgo t0 V4, green gray scale voltages Vi, to V-, and blue
gray scale voltages Vg, to Vg4, as they are, to the data
signal output circuit 25.

[0098] By above operations, in each of the data signal
output sections 255, 25, and 25, each of the gray scale
voltage splitting sections 325, 3245 and 325 splits the red
gray scale voltages Vi, to Vg, green gray scale voltages
V_ t0 Vgy; and blue gray scale voltages Vi, to Vi, fed
from the voltage followers 24, to 24, into 256 pieces of red
gray scale voltages Vggo 10 Vggrass, 256 pieces of green
gray scale voltages Vg0 10 Vggass and 256 pieces of blue
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gray scale voltages Vgpo 10 Vgpass and feeds them to the
MPX 33;, MPX,, and MPX 33,.

[0099] By the above-described operations repeated
sequentially during the invalid period T; shown in FIG. 8,
the red gray scale voltages Vgro t0 Vograss, green gray scale
voltages Vg0 10 Vggass, and blue gray scale voltages Vg,
to Vgpass to which considerations have been given in order
to make the most of luminance in the minimum to the
maximum range of V=T characteristics corresponding to the
red, green, and blue colors for the color liquid crystal display
1, are set to the MPX 33, MPX 33, and MPX 33;.

[0100] In such the state described above, the control
circuit 21, as shown in (1) to (3) in FIG. 8, during the valid
period T, being a period having a bearing on image dis-
playing period of a color image signal, feeds 8 bits of the red
data Dy, green data Dg, and blue data Dy fed from the
outside to the data electrode driving circuit 22 in synchro-
nization with the clock CLK to the data electrode driving
circuit 22.

[0101] By the above operations, each of the data electrode
driving sections 22, to 22, making up the data electrode
driving circuit 22, based on a set of the red gray scale
voltages Vgro 10 Vgrisr OF a set of the red gray scale
voltages Vggrios 10 Vgross, a set of the green gray scale
voltages Vggo 10 Vggiay OF @ set of the green gray scale
voltages V5g125 10 Vgaasss and a set of the blue gray scale
voltages Vg 10 Vgpio7 Or a set of the blue gray scale
voltages Vopis5 10 Vggass all of which have been switched
based on the polarity reversed pulse POL fed from the
control circuit 21, out of the 256 pieces of red gray scale
voltages Vggro 10 Vgrass, 256 pieces of green gray scale
voltages Vo 10 Vgaass, and 256 pieces of blue gray scale
voltages Vipo 10 Vgpass, makes the gamma correction to 8
bits of the red data Dy, 8 bits of the green data D, and 8 bits
of the blue data Dy fed from the control circuit 21 to provide
gray scales and, after having converted the gamma-corrected
data to analog data red signals, analog data green signals,
and analog data blue signals and causes the voltage follow-
ers 26, to 26, in the data electrode driving circuit 22, to
apply each of these analog signals to each of the correspond-
ing data electrodes in the color liquid crystal display 1.

[0102] Thus, according to the configurations of the
embodiment, since the gray scale power circuit 23 is
mounted inside the data electrode driving sections 22, to
22 even when wirings are formed on the surface layer of the
printed circuit board 16 by the conventional first method
described above, the required number of the wirings is only
four each being used to transmit the chip selection signal CS,
serial data SDTA, shift clock SCLK, and latch signal LT and,
as a result, it is possible to reduce fifty pieces of wirings and
to prevent the length of a depth Dy of the printed circuit
board 16 (see FIG. 20) from becoming large and the area
(see FIG. 20) required for the printed circuit board 16 to be
mounted on the upper portion of the rear of the backlight 18
(FIG. 21) from becoming large. Therefore, even if the type
of the color liquid crystal display 1, that is, its resolution is
different, the backlight 18 being commonly applicable to any
type of the color liquid crystal display 1 can be used and no
increase in costs of the display device occurs. Moreover,
since a width WT (see FIG. 20) of TCP 17, to 17, does not
become larger, it is possible to easily mount ten pieces of the
TCP 17, to 17, in the direction of the width WT of the TCP
17, to 17, (see FIG. 20).
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[0103] On the other hand, even when the wirings are
formed on the inner layer of the printed circuit board 16 by
the conventional second method described above, the
required number of the wirings is only four. Therefore, even
when the four wirings formed on the inner layer of the
printed circuit board 16 are to be connected to four wirings
connected to corresponding four terminals formed on the
surface layer of the printed circuit board 16 through the
through hole, it is not necessary to make large the area
required for forming all the through holes.

[0104] Moreover, according to the configurations of the
embodiment, since the gray scale power circuit 23 is
mounted inside the data electrode driving sections 22, to
22,,, even when the number of the gray scale voltages
including the red gray scale voltages V., to Vi, -, green gray
scale voltages Vg t0 V15, and blue gray scale voltages Vg,
to Vgy, is different, the area required for forming all the
through holes, depth Dy of the printed circuit board 16 and
the width W of each of the TCP 17, to 17, remain
unchanged and, as a result, even if the type of the color
liquid crystal display 1, that is, its resolution is different, the
printed circuit board 16 and the TCP 17, to 17, being able
to be commonly applied to any type of the color liquid
crystal display 1 can be used, which can avoid an increase
in costs of the printed circuit board 16 and the TCP 17, to
17,, and, therefore, can prevent the costs of the display
device from being increased.

[0105] Thus, according to the first embodiment, the sub-
strate packaging area can be reduced and even if the reso-
lution of the color liquid crystal display 1 and/or the number
of the gray scale voltages are different, the common sub-
strate and/or TCP can be used, which enables the substrate
and/or TCP, that is, the display device to be manufactured at
low costs.

[0106] It is needless to say that, as in the conventional
case, it is possible to provide gray scales and to obtain a
reproduced image having excellent gray scales by employ-
ing the optimum gamma corrections. Moreover, the driving
circuit of the present invention can be used in the color
liquid crystal display 1 having the high V-T characteristics.

[0107] Furthermore, when a collapse of the gray scale in
any specified color out of the red, green, and blue colors
occeurs, the collapse can be recovered by providing changed
gray scale information and a changed gray scale voltages,
which are to be fed by the control circuit 21 to the data
electrode driving circuit 22, adapted to change the gray scale
voltage (any one of the voltages Vi t0 Vg5, Vg 10 Vg7,
and Vg, to Vg,,) corresponding to a region of the color in
which the collapse of the gray scale has occurred (any one
of an area near a white level, area near gray level, and area
near black level).

Second Embodiment

[0108] FIG. 10is a block diagram showing configurations
of a driving circuit of a color liquid crystal display 1
according to a second embodiment of the present invention.
In FIG. 10, same reference numbers are assigned to corre-
sponding parts in FIG. 1 and their descriptions are omitted
accordingly. In the driving circuit of the color liquid crystal
display 1 shown in FIG. 10, instead of a control circuit 21
and a data electrode driving circuit 22 shown in FIG. 1, a
control circuit 41 and a data electrode driving circuit 42 are
newly mounted.
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[0109] The control circuit 41 is made up of, for example,
ASICs and feeds 8 bits of red data Dy, 8 bits of green data
Dy, and 8 bits of blue data Dy supplied from the outside to
the data electrode driving circuit 42. The control circuit 41
also produce, based on a horizontal sync signal and a vertical
sync signal fed from the outside, a horizontal scanning pulse
Py, vertical scanning pulse Py, polarity reversed pulse POL,
clock CLK, chip selection signal CS, and latch signal LT and
feeds them to the data electrode driving circuit 42 and a
scanning electrode driving circuit 5.

[0110] The clock CLK is used to capture the red data Dy,
green data Dy, and blue data Dy in data registers (not
shown) making up the data electrode driving circuit 42. The
chip selection signal CS is a signal which goes “high” for a
predetermined period during an invalid period having no
bearing on an image displaying period such as a vertical
retrace interval, horizontal retrace interval, or a like. The
latch signal LT is a signal used to provide timing with which,
in k (“k” is a natural number) pieces of data electrode
driving sections 42, to 42, (see FIG. 12) making up the data
electrode driving circuit 42, each of gray scale voltage
information storing sections 45y, 45, and 45 (see FIG. 13)
captures red gray scale voltage information Dy, to Dy,
through channels Ch R0 to CH R17, green gray scale voltage
information D to D, through channels Ch GO to Ch G17
and blue gray scale voltage information Dy, to Dy, through
channels Ch B0 to Ch B17 which are all fed by using wirings
prepared to supply 8 bits of parallel red data Dy, 8 bits of
parallel green data D, and 8 bits of parallel blue data Dy to
be fed from the control circuit 41 (refer to FIG. 13, to be
described later in detail).

[0111] The red gray scale voltage information Dy, to
Dy, green gray scale voltage information Dgg to Dg;4, and
blue gray scale voltage information Dy to Dy, are signals
used to provide an instruction as to which gray scale voltage
should be selected out of 256 pieces of the gray scale
voltages V (=Vrpe/255%0=0[V] ) to V,5 (=Vype/255x
255=Vged V] ) fed from a gray scale voltage supplying
source 29 to an MPX 30 (see FIG. 13) in order to provide
gray scales by making an individual and separate gamma
correction to each of the red data Dy, green data Dy, and
blue data Dy, in each of the data electrode driving sections
42, to 42 making up the data electrode driving circuit 42.
Avoltage VREF is a reference voltage. FIGS. 11A, 11B, and
11C show one example of relations between each of bits D7
to DO of the red gray scale voltage information Dy, to Dy 45,
green gray scale voltage information Dgg to D5, and blue
gray scale voltage information Dg, to Dy, and each of the
gray scale voltages V, to V,55. In the embodiment, the
counted number of the clocks CLK corresponds to any one
of the channel Ch R0 to CH R17, Ch GO to Ch G17, and Ch
B0 to Ch B17 each of which also corresponds to the red data
Dy, the green data D, and the blue data Dy to which the
individual and separate gamma correction is made in order
to provide gray scales. That is, the counted number of the
clocks CLK fed while the chip selection signal CS remains
high (see (1) in FIG. 15) corresponds, in a one-to-one
relationship, to each of the red gray scale voltage informa-
tion Dyg to Dgy-, the green gray scale voltage information
Dgo to Dy, 5, and the blue gray scale voltage information
D_ to Dg;5 (see (2) to (4) in FIG. 15). For example, cach of
the red gray scale voltage information Dgg, the green gray
scale voltage information Dg,, and the blue gray scale
voltage information Dy, fed when the counted number of the
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clocks CLK is 0 (zero) corresponds to each of the channels
Ch RO, Ch GO, and Ch B0. Moreover, the gamma correction
employed in the second embodiment also includes the first
gamma correction and the second gamma correction
described above.

[0112] The data electrode driving circuit 42 shown in FIG.
10 is made up of k pieces of the data electrode driving
sections 42, to 42, (not shown). Each of the data electrode
driving sections 42, to 42 makes the gamma correction to
the red data Dy, green data D, and blue data Dy, out of the
red data Dy, green data D, and blue data Dy fed from the
control circuit 41, each corresponding to each of the data
electrodes in the color liquid crystal display 1 in order to
provide gray scales and converts the red data Dy, green data
Dg, and blue data Dy into 384 pieces of analog data signals
S, to S, and then outputs them. For example, if the color
liquid crystal display 1 is of the SXGA-type, the data
electrode driving circuit 42 is made up of 10 pieces of the
data electrode driving sections 42, to 42,,. Since all of the
data electrode driving sections 42, to 42, have the same
configurations except that each of their components and
each of input and output signals have a different subscript,
a description of only the data electrode driving section 42,
will be provided below.

[0113] FIG. 12 is a schematic block diagram showing
configurations of a data electrode driving section 42 accord-
ing to the second embodiment of the present invention. In
FIG. 12, same reference numbers are assigned to corre-
sponding parts in FIG. 4 and their descriptions are omitted
accordingly. In the data electrode driving section 42,
instead of a gray scale power circuit 23 shown in FIG. 4, a
gray scale power circuit 43 is mounted.

[0114] FIG. 13 is a schematic block diagram showing
configurations of the gray scale power circuit 43. In FIG. 13,
same reference numbers are assigned to corresponding parts
in FIG. 5 and their descriptions are omitted. In FIG. 13,
instead of a shift register 27 and a gray scale voltage
information storing section 28 shown in FIG. 5, a gray scale
information count section 44 and gray scale voltage infor-
mation storing sections 4353, 455, and 455 are newly
mounted.

[0115] The gray scale information count section 44 counts
the number of the clocks CLK being fed while the chip
selection signal CS is high and then outputs sequentially
high-level selection information S Ch to S Ch17 to provide
an instruction as to which channel out of the channels D Ch
RO to D Ch R17, D Ch GO to D Ch G17, and D Ch B0 to
D Ch B17 should be selected, based on the resulting number
of the clocks CLK. The gray scale voltage information
storing sections 455, 45, 455 are made up of semiconductor
memories such as non-volatile semiconductor memories
including ROMs, RAMs, flash EEPROMs, or a like and
each of 8 bits of selection signals D Ch R0 to D Ch R17, D
Ch GO to D Ch G17, and D Ch B0 to D Ch B17 is stored in
each of its channels Ch R0 to Ch R17, Ch G0 to Ch G0 to
Ch G17, and Ch B0 to Ch B17. The gray scale voltage
information storing sections 455, 455, 455 capture the red
gray scale voltage information Dy, to DR,,, green gray
scale voltage information Dy, to DG4, and blue gray scale
voltage information DBO to DB,,, with timing when the
latch signal LT fed from the control circuit 41 goes “high”,
and output any one of 8 bits of the selection signals D Ch RO
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to D Ch R17, D Ch GO to D Ch G17, and D Ch B0 to D Ch
B17 selected based on the red gray scale voltage information
Do to Dg;4, green gray scale voltage information Dg, to
DG _ and blue gray scale voltage information Dy, to Dy,
17

from the channel selected based on the “high-level” selec-
tion information S Ch 0 to S Ch 17 fed from the gray scale
information count section 44 and then feed them to the MPX
30.

[0116] In the display device provided with the driving
circuit of the color liquid crystal display 1 having configu-
rations of the present invention described above, if the
configurations are explained by referring to FIG. 20, only
the control circuit 41 is mounted on the printed circuit board
16 while the data electrode driving sections 42, to 42, are
mounted on ten pieces of film carrier tapes electrically
connecting the printed circuit board 16 to the color liquid
crystal display 1, that is, they are packaged in the form of
TCPs (Tape Carrier Packages) 17, to 17,4 and the printed
circuit board 16, as shown in FIG. 21, is attached to an upper
portion of a rear of the backlight 18 (see FIG. 21) being
wedge-shaped in cross section which has been mounted on
a rear of the color liquid crystal display 1.

[0117] Next, operations of the control circuit 41 and data
electrode driving circuit 42 being characteristic portions of
the present invention, out of operations of the driving circuit
of the color liquid crystal display 1 having configurations
described above will be explained by referring to FIGS. 14
and 15.

[0118] The control circuit 41, during an invalid period Ty
being a period having no bearing on the image displaying
period such as an vertical retrace interval or horizontal
retrace interval of color video signals or a like after power
has been applied to the display device provided with the
driving circuit of the color liquid crystal display 1 of the
embodiment, feeds the chip selection signal CS, latch signal
LT, and clock CLK by using their exclusive wirings and the
red gray scale voltage information Dy, to Dg,4, green gray
scale voltage information D, to D, and blue gray scale
voltage information Dy, to Dy, by using wirings used to
feed the red data Dy, green data D, and blue data Dy, with
timing shown by (4) and (5) in FIG. 14, more particularly,
with timing shown by (1) to (6) in FIG. 15.

[0119] That is, the control circuit 41, during the “invalid”
period T}, makes the chip selection signal CS go “high” for
a predetermined period. Also, during the above period, the
control circuit 41, after having fed the 8 bits of the red gray
scale voltage information Dy, to Dy, 8 bits of the green
gray scale voltage information D g, to Dg44, and 8 bits of the
blue gray scale voltage information Dy, to Dy, shown by
(2) to (4) in FIG. 15 used to provide an instruction as to
which voltage should be selected out of the 256 pieces of the
gray scale voltages V, to V,ss (see FIG. 11), to the data
electrode driving circuit 42, supplies the latch signal LT
shown by (6) in FIG. 15 in synchronization with the clock
CLK shown by (5) in FIG. 15.

[0120] In the data electrode driving sections 42, to 42,
making up the data electrode driving circuit 42, the gray
scale information count section 44 making up the gray scale
power circuit 43 counts the number of the clocks CLK fed
while the chip selection signal CS remains “high” and
sequentially outputs “high-level” selection signals S ChO to
S Chl17. Then, the gray scale voltage information storing

May 23, 2002

sections 455, 45, 45, capture the 8 bits of red gray scale
voltage information Dy to Dy, 8 bits of green gray scale
voltage information Dy, to Dg;, and 8 bits of blue gray
scale voltage information Dy, to Dy -, with timing when the
latch signal LT fed from the control circuit 41 goes “high”
(see (6) in FIG. 15), and output any one of the 8 bits of the
selection signals D Ch R0 to D Ch R17, D Ch GO to D Ch
G17, and D Ch B0 to D Ch B17 selected based on the red
gray scale voltage information Dy, to DR,,, green gray
scale voltage information Dy, to Dg;-, and blue gray scale
voltage information Dy, to Dy, from the channel selected
based on the high-level selection information S Ch0 to S
Ch17 fed from the gray scale information count section 44
and then feeds them to the MPX 30.

[0121] Next, since the MPX 30 selects any one of the 256
pieces of gray scale voltages V, to V,s5 fed from the gray
scale voltage supplying source 29 based on 8 bits of selec-
tion signals D Ch R0 to D Ch R17, D Ch GO to D Ch G17,
and D Ch B0 to D Ch B17 fed from the gray scale voltage
information storing section 28 and outputs them as analog
red gray scale voltages Vi, to Vi, analog green gray scale
voltages V, to V-, and analog blue gray scale voltages
V_, to Vg5, the voltage followers 24, to 24, feeds corre-
sponding red gray scale voltages Vg, to Vg, green gray
scale voltages V5 to Vg5, and blue gray scale voltages Vg,
to Vg, as they are, to the data signal output circuit 25.

[0122] In each of the data signal output sections 255, 255,
and 25 making up the data signal output circuit 25, each of
the gray scale voltage splitting sections 325, 32, and 324
splits each of the red gray scale voltages V4 to Vg5, the
green gray scale voltages Vi, to V-, and the green gray
scale voltages Vg to V4,5 fed from the voltage followers
24 to 245, into 256 pieces of the red gray scale voltages
V.o 10 Vaross, the green gray scale voltages Vg 10 Vioss
the blue gray scale voltages Vo to Vgass and feeds them
to the MPX 33, MPX 33, and MPX 33,,.

[0123] By the above-described operations repeated once,
the red gray scale voltages V4 10 V55, green gray scale
voltages Vo 10 Vsgass, and blue gray scale voltages Vg,
to V.55 to which considerations have been given in order
to make the most of luminance in the minimum to the
maximum range of V-T (applied voltage—transmittance)
characteristics corresponding to the red, green, and blue
colors for the color liquid crystal display 1, are set to the
MPX 33, MPX 33, and MPX 33,,.

[0124] Moreover, operations thereafter are the same as
those in the first embodiment and therefore their operations
are omitted.

[0125] Thus, according to the configurations of the
embodiment, since the gray scale power circuit 43 is
mounted inside the data electrode driving sections 42, to
42 when the wirings are formed on the surface layer of the
printed circuit board 16 according to the conventional first
method described above, the required number of the wirings
is only two, each of which is used to transmit the chip
selection signal CS and latch signal LT and, as a result, it is
possible to reduce 52 pieces of wirings and to prevent the
length of the depth Dy, of the printed circuit board 16 (see
FIG. 20) from becoming large and the area (see FIG. 20)
required for the printed circuit board 16 to be mounted on
the upper portion of the rear of the backlight 18 (see FIG.
21) from becoming large. Therefore, even if the type of the
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color liquid crystal display 1, that is, its resolution is
different, the backlight 18 being commonly applicable to any
type of the color liquid crystal display 1 can be used and no
increase in costs of the display device occurs. Moreover,
since the width W (see FIG. 20) of the TCP 17, to 17, does
not become larger, it is possible to easily mount ten pieces
of the TCP 17, to 17, in the direction of the width W... of the
TCP 17, to 17, (sce FIG. 20).

[0126] On the other hand, even when the wirings are
formed on the inner layer of the printed circuit board 16
according to the conventional second method described
above, the required number of the wirings is only two.
Therefore, even when the two wirings formed on the inner
layer of the printed circuit board 16 are to be connected to
two wirings connected to corresponding two terminals
formed on the surface layer of the printed circuit board 16
through the through hole, it is not necessary to make large
the area required for forming all through holes.

[0127] Moreover, according to the configurations of the
embodiment, since the gray scale power circuit 43 is
mounted inside the data electrode driving sections 42, to
42,,, even when the number of the gray scale voltages
including the red gray scale voltages Vi, to Vi, green gray
scale voltages V5, to V514, and blue gray scale voltages Vi,
to Vg, is different, the area required for forming all the
through holes, depth D;, of the printed circuit board 16 and
the width W1 of each of the TCP 17, to 17,, remain
unchanged and, as a result, even if the type of the color
liquid crystal display 1, that is, its resolution is different, the
printed circuit board 16 and the TCP 17, to 17,, being
commonly applicable to any type of the color liquid crystal
display 1 can be used, which can avoid the increase in costs
of the printed circuit board 16 and the TCP 17, to 17, and
therefore can prevent costs of the display device from being
increased.

[0128] Thus, according to the second embodiment, the
substrate packaging area can be reduced and even if the
resolution of the liquid crystal display 1 and/or the number
of the gray scale voltages are different, the common sub-
strate and/or TCP can be used, which enables the substrate
and/or TCP, that is, the display device to be manufactured at
low costs.

[0129] Morecover, according to the second embodiment,
since the red gray scale voltage information Dy, to DR,
green gray scale voltage information Dy, to D, 5, and blue
gray scale voltage information Dy, to DB, are fed by using
the wirings used to supply the red data Dy, green data D,
and blue data Dy to the data electrode driving circuit 42, it
is possible to reduce the number of the wirings more
compared with the case in the first embodiment and to use
the wirings effectively. Furthermore, since the red gray scale
voltages Vo 10 Vgrass, green gray scale voltages Vo4 to
Vsazss, and blue gray scale voltages Vg, 10 Vgpass can be
set, in one operation, to the MPX 333, MPX 33, and MPX
33, the processing is made simpler compared with the case
in the first embodiment and the time required for the setting
can be shortened.

[0130] It is needless to say that, as in the conventional
case, it is possible to provide gray scales and to obtain an
reproduced image having excellent gray scales by employ-
ing the optimum gamma corrections. Moreover, the driving
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circuit of the present invention can be used in the color
liquid crystal display 1 having even the high V-T charac-
teristics.

[0131] Furthermore, even when the collapse of the gray
scale in any specified color out of the red, green, and blue
colors occurs, the collapse can be recovered by changed gray
scale information and changed gray scale voltages, which
are fed by the control circuit 41 to the data electrode driving
circuit 42, adapted to change the gray scale voltages (any
one of the voltages Vig t0 Vi 7, Vo 10 Vg, and Vg, to
Vg1-) corresponding to a region of the color in which the
collapse of the gray scale has occurred (any one of an area
near a white level, area near gray level, and area near black
level).

[0132] It is apparent that the present invention is not
limited to the above embodiments but may be changed and
modified without departing from the scope and spirit of the
invention. For example, in the above embodiments, the
driving circuit of the present invention is applied to the
normally-black type liquid crystal display, however, it may
be applied to a normally-white type liquid crystal display in
which transmittance or luminance of light obtained when an
off-driving voltage is applied is higher than that obtained
when the on-driving voltage is applied. In this case, for
example, in the above embodiments, the relation between
the 8 bits of red data DR to be fed to the data signal output
section 25, and the red gray scale voltages Vggo t0 Varias
and Vggri2s 10 Vgrass 1s shown not in FIG. 7, but in FIG.
16.

[0133] Also, in the above embodiments, the present inven-
tion is applied to the active-matrix type color liquid crystal
display 1 using the TFT as the switching element, however,
the present invention may be applied to the color liquid
crystal display having any configuration and/or function.

[0134] Also, in the above embodiments, the first gamma
correction represents the gamma correction which is made in
order to arbitrarily provide a characteristic of luminance
required in the reproduced image to the luminance of input
images and, as an example of the gamma correction, a
gamma correction matched with a gamma characteristic
(gamma is 2.2) of a CRT display is included, however, a
gamma correction that is matched with the gamma charac-
teristic being different from that of the CRT may be used.
For example, when various products are sold through a TV
broadcast and/or the Internet, in order to achieve excellent
matching between colors of actual products and those dis-
played by the color liquid crystal display, the first gamma
correction may be employed.

[0135] Also, in the above embodiments, the first and
second gamma corrections are used, however, only the
second gamma correction may be used.

[0136] Also, in the above embodiment, the driving circuit
of the present invention is used in the processing of digital
video data, however, it may be employed in processing of
analog digital video data.

[0137] Also, in the gray scale power circuit 23 of the
above first embodiment, the decoder is mounted inside the
gray scale voltage information storing section 28, however,
the decoder may be mounted outside the gray scale voltage
information storing section 28.
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[0138] Furthermore, the driving circuit of the color liquid
crystal display 1 of the present invention may be used in a
display device provided with a color liquid crystal display
serving as a monitor for personal computers.

What is claimed is:
1. A driving circuit of a color liquid crystal display
comprising:

a data electrode driving circuit to drive said color liquid
crystal display by using a gray scale voltage selected
based on a video signal out of a plurality of gray scale
voltages; and

wherein said data electrode driving circuit produces a
plurality of said gray scale voltages corresponding to a
gray scale voltage characteristic based on digital gray
scale voltage setting data to be supplied.

2. A driving circuit of a color liquid crystal display for
driving said color liquid crystal display by using a data red
signal, a data green signal, and a data blue signal obtained
by making an individual gamma correction to red data, green
data, and blue data being digital video data in order to make
corrections so that each of said red data, said green data, and
said blue data matches a transmittance characteristic of each
of a red color, a green color, and a blue color for a voltage
applied in said color liquid crystal display, said driving
circuit comprising;

a control circuit mounted separately from said color liquid
crystal display and to output, during an invalid period
having no bearing on a displaying period for said
digital video data, information about said gamma cor-
rection to be made to said red data, said green data, and
said blue data; and

a data electrode driving circuit mounted in a vicinity of
said color liquid crystal display and to drive said color
liquid crystal display by using said data red signal, said
data green signal, and said data blue signal obtained by
making said gamma correction to said red data, said
green data, and said blue data, based on information
about said gamma correction to be made to said red
data, said green data, and said blue data.

3. The driving circuit of the color liquid crystal display
according to claim 2, wherein said control circuit is mounted
on a printed circuit board attached to an upper portion of a
rear of a backlight placed on a rear of said color liquid
crystal display and wherein said data electrode driving
circuit includes a plurality of data electrode driving sections
to provide gray scales by making said gamma correction to
said red data, said green data, and said blue data each being
corresponding to each of data electrodes of said color liquid
crystal display, out of said red data, said green data, and said
blue data and converts said gamma-corrected red data, said
gamma-corrected green data, and said gamma-corrected
blue data into an analog data red signal, an analog data green
signal, and an analog data blue signal, such that said analog
data red signal, said analog data green signal, and said
analog data blue signal are output;

and wherein each of said plurality of said data electrode

driving sections is mounted on a corresponding film

carrier tape connecting said printed circuit board to said
color liquid crystal display.

4. The driving circuit of the color liquid crystal display

according to claim 2, wherein said information about said
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gamma correction to be made to said red data, said green
data, and said blue data, is made up of gray scale information
to provide an instruction as to which gray scale voltage
should be selected out of said gray scale voltages for said red
data, said green data, and said blue data, and of gray scale
voltage information to provide an instruction as to which
gray scale voltage should be selected out of said plurality of
said gray scale voltages.

5. The driving circuit of the color liquid crystal display
according to claim 4, wherein said control circuit feeds said
gray scale information and said gray scale voltage informa-
tion to said data electrode driving circuit as serial data.

6. The driving circuit of the liquid crystal display accord-
ing to claim 2, wherein each of said data electrode driving
sections includes:

a shift register to convert said serial data into parallel gray
scale information and parallel gray scale voltage infor-
mation, such that said parallel gray scale information
and said parallel gray scale voltage information;

a storing section to store, in advance, a selection signal to
provide an instruction as to which gray scale voltage
should be selected as a plurality of gray scale voltages
for said red data, said green data, and said blue data;

a decoder to decode said gray scale information and to
output selection information to provide an instruction
as to which gray scale voltage should be selected out of
said plurality of said gray scale voltages for said red
data, said green data, and said blue data;

a multiplexer to select any one of said gray scale voltgage
based on said selection signal read from said storing
section according to said selection information and to
output said selected gray scale voltage as a plurality of
red gray scale voltages, green gray scale voltages, and
blue gray scale voltages; and

a data signal output section to provide gray scales by
making said gamma correction to said red data, said
green data, and said blue data, based on said plurality
of said red gray scale voltages, said green gray scale
voltages, and said blue gray scale voltages and to
convert said gamma-corrected red data, said gamma-
corrected green data, and said gamma-corrected blue
data into an analog data red signal, an analog data green
signal, and an analog data blue signal.

7. The driving circuit of the color liquid crystal display
according to claim 4, wherein said control circuit feeds said
gray scale voltage information by using wirings prepared to
supply said red data, said green data, and said blue data to
said data electrode driving circuit.

8. The driving circuit of the color liquid crystal display
according to claim 4, wherein a number of counts of clocks
used to capture said red data, said green data, and said blue
data in said data electrode driving circuit, is associated, in a
one-to-one relationship, with an order in which said gray
scale voltage information about said red data, said green
data, and said blue data is fed to said data electrode driving
circuit and wherein said number of counts of clocks is used
as said gray scale information.

9. The driving circuit of the color liquid crystal display
according to claim 8, wherein each of said data electrode
driving sections includes:

a red gray scale voltage information storing section to
store, in advance, a selection signal to provide an
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instruction as to which gray scale voltage should be
selected as a plurality of said red gray scale voltages for
said red data;

a green gray scale voltage information storing section to
store, in advance, a selection signal to provide an
instruction as to which gray scale voltage should be
selected as a plurality of said green gray scale voltages
for said green data;

a blue gray scale voltage information storing section to
store, in advance, a selection signal to provide an
instruction as to which gray scale voltage should be
selected as a plurality of said blue gray scale voltages
for said blue data;

a gray scale information count section to count a number
of supplied clocks and to output selection information
to provide an instruction as to which gray scale voltage
should be selected out of a plurality of said gray scale
voltages according to said number of counts of said
clocks;

a multiplexer to select any one of gray scale voltages
based on said selection signal read from said red gray
scale information storing section, said green gray scale
information storing section, and said blue gray scale
information storing section according to said selection
information and to output said selected gray scale
voltage as a plurality of red gray scale voltages, a
plurality of green gray scale voltages, and a plurality of
blue gray scale voltages; and

a data signal output section to provide gray scales by
making said gamma correction to said red data, said
green data, and said blue data based on said plurality of
said red gray scale voltages, said green gray scale
voltages, and said blue gray scale voltages and to
convert said gamma-corrected red data, said gamma-
corrected green data, and said gamma-corrected blue
data into an analog data red signal, an analog data green
signal, and an analog data blue signal, such that said
analog data red signal, said analog data green signal,
and said analog data blue signal are output.

10. The driving circuit of the color liquid crystal display
according to claim 2, wherein said gamma correction
includes said gamma correction which is made in order to
arbitrarily provide a characteristic of luminance required in
reproduced images to luminance of input images.

11. A display device provided with a driving circuit of a
color liquid crystal display comprising:

a data electrode driving circuit to drive said color liquid
crystal display by using a gray scale voltage selected
based on a video signal out of a plurality of gray scale
voltages; and

wherein said data electrode driving circuit produces a
plurality of said gray scale voltages corresponding to a
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gray scale voltage characteristic based on digital gray
scale voltage setting data to be supplied.

12. A display device provided with a driving circuit of a
color liquid crystal display for driving said color liquid
crystal display by using a data red signal, a data green signal,
and a data blue signal obtained by making an individual
gamma correction to red data, green data, and blue data
being digital video data in order to make corrections so that
each of said red data, said green data, and said blue data
matches a transmittance characteristic of each of a red color,
a green color, and a blue color for a voltage applied in said
color liquid crystal display, said driving circuit comprising:

a control circuit mounted separately from said color liquid
crystal display and to output, during an invalid period
having no bearing on a displaying period for said
digital video data, information about said gamma cor-
rection to be made to said red data, said green data, and
said blue data; and

a data electrode driving circuit mounted in a vicinity of
said color liquid crystal display and to drive said color
liquid crystal display by using said data red signal, said
data green signal, and said data blue signal obtained by
making said gamma correction to said red data, said
green data, and said blue data, based on information
about said gamma correction to be made to said red
data, said green data, and said blue data.

13. A method for driving a color liquid crystal display by
using a data red signal, a data green signal, and a data blue
signal obtained by making an individual gamma correction
to red data, green data, and blue data being digital video data
in order to make corrections so that each of said red data,
said green data and said blue data matches a transmittance
characteristic of each of red, green, and blue colors for a
voltage applied in said color liquid crystal display, said
method comprising:

a step of feeding, from a control circuit mounted sepa-
rately from said color liquid crystal display, during an
invalid period having no bearing on a displaying period
for said digital video data, information about said
gamma correction to be made to said red data, said
green data, and said blue data, to a data electrode
driving circuit mounted in a vicinity of said color liquid
crystal display and to drive said color liquid crystal
display by using the data red signal, the data green
signal, and the data blue signal obtained by making said
gamma correction to said red data, said green data, and
said blue data, based on information about said gamma
correction to be made to said red data, said green data,
and said blue data.
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