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LIQUID CRYSTAL DISPLAY

BACKGROUND OF THE INVENTION

[0001] 1. Field of the Invention

[0002] The present invention relates to a liquid crystal
display.

[0003] 2. Description of the Related Art

[0004] An active-matrix-type liquid crystal display such
as a TFT (Thin Film Transistor) liquid crystal panel is
expected to be widely used as a display of a television for
home use or an OA apparatus. This is because, according to
the active-matrix-type liquid crystal display, it is possible to
easily obtain thin and light-weight display device, and, also,
to provide image display which has a quality not lower than
that of a conventional CRT display.

[0005] Furthermore, as this type of display device is thin
and of a light weight, it is expected to employ it not only for
a portable information apparatus such as a notebook-type
personal computer, but also other various multimedia infor-
mation apparatus. For this purpose, development for a liquid
crystal display employing a block sequential driving
scheme, by which it is possible to obtain a thin and light-
weight liquid crystal display of an effectively reduced frame
size, a high definition, and, also, a large-sized screen, has
been proceeded.

[0006] A panel structure of the active-matrix-type liquid
crystal display, which is a type of a flat-panel display, and
can provide a high-quality image display, will now be
described. The active-matrix-type liquid crystal display has
a panel structure such that, as shown in FIG. 1, liquid crystal
is sealed between a TFT substrate which has pixel electrodes
110 disposed in a matrix manner and switching devices
(TFT, etc.) 112 prepared for the respective pixel electrodes
110, and a common substrate on which common electrodes
are formed throughout the surface thereof.

[0007] Data signal lines DL and scanning lines (scanning
electrodes) 114 intersect by a matrix manner on the TFT
substrate, and a TFT is connected to each of all the inter-
sections as the switching device 112. The TFTs on the line
selected by the scanning line 114 are turned on, an image
signal voltage applied to the data signal line DL is applied
to each pixel electrode 110, and the information is held until
the line is selected subsequently, as a result of the electric
charge being held there.

[0008] Since inclination of the liquid crystal molecule is
determined according to the thus-held information, the
amount of light transmission by the liquid crystal display
panel can be controlled thereby, and, thus, expression of
various gray scales can be attained there. Furthermore, for a
color display, mixture of light is performed by using an RGB
color filter. as well-known.

[0009] FIGS.2A and 2B illustrate configurations of liquid
crystal displays in the related art. In the liquid crystal display
shown in FIG. 2A, a scanning line driver 1, a top data signal
line driver 3 and a bottom data signal line driver 5 to each
of which data for display is supplied, are arranged around a
display area 100. In the liquid crystal display shown in FIG.
2B, a data signal line driver 7 is provided only on one side
of the display area 100.
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[0010] Thus, for general liquid crystal displays in the
related art, respective driver ICs for data signal lines and
scanning lines are arranged around the panel and mounted
by TAB press-fixing way or a COG (Chip On Glass)
mounting way, and, thereby, each bus line is driven, and,
thus, image display is performed through the display area
100.

[0011] Recently, development of liquid crystal displays of
polysilicon LCD type in which a driving circuit is formed
directly on a glass substrate (TFT substrate of the liquid
crystal panel) by using polysilicon material. According to
the liquid crystal display of this polysilicon LCD type, a
driving circuit is formed on the glass substrate, and, thereby,
a so-called frame space provided around the display screen
or the like can be effectively eliminated. Further, since the
circuit structure is also formed during a TFT substrate
manufacturing process, a separate process of assembling IC
after that can be eliminated. Thereby, the polysilicon LCD
type liquid crystal display is further demanded to have a
larger-sized screen and a higher display definition.

[0012] For such a driving circuit of the liquid crystal panel
of the above-mentioned polysilicon LCD type, study has
been proceeded for a scheme in which display data is sent to
respective blocks of the display area through data signal
lines sequentially (block sequential driving scheme), and
thus, the panel is driven for respective divisions thereof
sequentially.

[0013] FIG. 3 shows a configuration of a liquid crystal
display employing the above-mentioned block sequential
driving scheme in the related art. This liquid crystal display
includes a display area 100, a driver IC 9, a shift register 11,
a multiplexer 13, a buffer 15, and video lines VL and analog
switches AS. In this configuration, the number of pixels of
the display area 100 is set as (800xRGBx600), also, it is
divided into blocks BL1 through BLS8. To the driver IC 9,
eight block selection pulses SBL1 through SBLS, display
signals D1 through D300, and a gate control signal GC are
input.

[0014] Further, the analog switches AS are turned on
according to the block selection pulses, and therethrough,
the display signals are supplied to the corresponding blocks
via the video lines VL and the data signal lines DL.

[0015] In this configuration, as the circuit formed on a
glass substrate is merely a selector part in which the analog
switches AS are disposed side by side, it is possible to
effectively simplify the circuit included in the liquid crystal
display, and, thus, it is possible to improve the yield of the
liquid crystal panels.

[0016] Furthermore, since a conventional general-purpose
data driver can be utilized there, it becomes possible to
produce the polysilicon LCD at a low cost. Further, devel-
opment for realization of a high-display-definition polysili-
con LCD having a large-sized screen has been further
proceeded by increase in the number of divided blocks,
employing a multi-output IC of a general-purpose data
driver, etc.

[0017] However, in case a general-purpose driver is used
there, improvement in the driving capability of the driver is
demanded. Namely, in the conventional driver, the required
charging-up time for the data bus and video lines for the
respective blocks may not match the timing of driving for
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the respective divided blocks. In such a situation, switching
of data may not be performed smoothly, and, may result in
problematic image display.

[0018] In the liquid crystal panel formed through an
amorphous silicon process, only pixel cells arranged in a
matrix manner in the display area, switching devices, data
signal lines, and scanning lines are provided. The pixel cells
include pixel electrodes 110, common electrodes opposite
thereto, and liquid crystal layers provided therebetween.

[0019] Further, the data driver which performs display
drive of this panel has an analog or multi-bit digital gray
scale signal input thereto from a personal computer, etc.,
and, in case of the digital gray scale signal, a multi-gray
scale is displayed by converting it into an analog gray scale
voltage of the 64 gray scales or the 256 gray scales which is
then provided to the liquid crystal panel.

[0020] In the liquid crystal panel (may be simply referred
to as a “panel”) formed using polysilicon, all or part of the
driving circuit may be formed on the panel glass together
with the display area, as a peripheral circuit of the display
area. Then, this driving circuit may be used as the scanning
line driver. Also, part of the driving circuit may be used as
the data signal line driver, is formed on the panel glass, and
this data signal line peripheral circuit is controlled by a
control circuit outside of the panel. Thereby, the above-
mentioned block sequential driving scheme can be realized.

[0021] However, in case of the peripheral circuit provided
on the panel formed using polysilicon, by a reason concern-
ing the characteristic of transistors included in the peripheral
circuit, not an IC logic level such as 3.3 V but a higher
voltage such as 10 V or higher, for example, is needed for
driving the peripheral circuit. Therefore, level conversion is
needed between the logic level of the control signal used in
the outside of the panel and the operation voltage of the
peripheral circuit formed on the panel.

SUMMARY OF THE INVENTION

[0022] The present invention has been devised in order to
solve the above-described problems, and, an object of the
present invention is to provide a liquid crystal display by
which a satisfactory display image can be obtained with a
relatively simple configuration.

[0023] A liquid crystal display according to the present
invention includes:

[0024] a display part displaying an image in accor-
dance with image display data supplied through data
signal lines; and

[0025] a driving part driving the data signal lines by
using a plurality of driving devices simultaneously
for each data signal line.

[0026] Thereby, it is possible to effectively increase the
driving capability for the data signal lines, and, thus, it is
possible to effectively reduce time required for charging up
the data signal lines. As a result, the signal levels applied to
the pixel electrodes of the liquid crystal display part can be
changed rapidly enough so that the liquid crystals can react
smoothly so as to attain satisfactory image display there-
through.

[0027] The plurality of driving devices may be disposed
on the same side of the data signal lines.
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[0028] The number of the driving devices used for driving
each data signal line may be controlled in accordance with
a particular type of the display part. Thereby, it is possible
to easily optimize the driving capability for the data signal
lines according to the particular type of the display part.

[0029] The liquid crystal display may further include a
wiring part provided on a substrate on which the display part
is formed, the driving devices being connected to the signal
data lines in the wiring part.

[0030] Aliquid crystal display according to another aspect
of the present invention includes:

[0031] a display part displaying an image in accor-
dance with image display data supplied through data
signal lines; and

[0032] a driving part driving the data signal lines by
supplying a plurality of same image display data to
each data signal line.

[0033] Thereby, it is possible to increase the driving
capability for the data signal lines.

[0034] The driving part supplies, to each data signal line,
corresponding image display data.

[0035] Aliquid crystal display according to another aspect
of the present invention includes:

[0036] a peripheral circuit supplying image display data to
a display part according to a given first control signal;

[0037] adriving part supplying the first control signal and
the image display data to the peripheral circuit;

[0038] a level converting part built in the driving part, and
performing level conversion of a given second control signal
so as to generate the first control signal.

[0039] Thereby, it is possible to easily generate the first
control having the signal level suitable for operation of the
peripheral circuit through level conversion by a simple
configuration.

[0040] The display part and peripheral circuit may be
formed integrally on a same substrate. In this case, the level
conversion should be made in accordance with the charac-
teristics of the substrate.

[0041] The liquid crystal display may further include a
dividing control signal generating part built in the driving
part, and generating the second control signal performing
control of the display part in a dividing manner in accor-
dance with a signal supplied from the outside of the driving
part.

[0042] Thereby, it is possible to drive the display part in
the dividing manner (by which the display part is divided
into blocks which are then driven sequentially in accordance
with the second signal).

[0043] The liquid crystal display may further include a
selecting part built in the driving part and supplying the
second control signal generated by the dividing control
signal generating part selectively to the level converting
part.

[0044] Thereby, it is possible to enable selectively setting
of the number of dividing the display part in accordance with
the resolution of the display part.
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[0045] The level converting part may generate the first
control signal in accordance with a voltage supplied to the
driving part.

[0046] Thereby, no special power supply is needed for the
level converting part.

[0047] The level converting part may generate the first
control signal in accordance with a voltage supplied from
the outside of the liquid crystal display.

[0048] Thereby, it is possible to easily adjust the signal
level of the first control signal by changing the voltage
supplied form the outside.

BRIEF DESCRIPTION OF THE DRAWINGS

[0049] Other objects and further features of the present
invention will become more apparent from the following
detailed description when read in conjunction with the
following accompanying drawings:

[0050] FIG. 1 shows a panel structure of an active-matrix-
type liquid crystal display in the related art;

[0051] FIGS.2A and 2B illustrate configurations of liquid
crystal displays in the related art;

[0052] FIG. 3 shows a configuration of a liquid crystal
display in the related art employing a block sequential
driving scheme;

[0053] FIG. 4 shows a configuration of a liquid crystal
display in a first embodiment of the present invention;

[0054] FIG. 5 shows a configuration of a driver IC shown
in FIG. 4,

[0055] FIG. 6 shows timing charts illustrating operation
of the liquid crystal display shown in FIG. 4;

[0056] FIG. 7 shows waveforms of TAB output signals
shown in FIG. 6:

[0057] FIG. 8 shows a configuration of a liquid crystal
display in a second embodiment of the present invention;

[0058] FIGS. 9A, 9B and 9C show alternative configura-
tions of output buffers included in a data driver in the second
embodiment of the present invention;

[0059] FIG. 10 illustrates an operation of the output
buffers in the second embodiment of the present invention;

[0060] FIG. 11 shows a configuration of a driver IC in a
third embodiment of the present invention;

[0061] FIG. 12 shows a configuration of a liquid crystal
display in a fourth embodiment of the present invention;

[0062] FIG. 13 shows a configuration of a liquid crystal
display in a fifth embodiment of the present invention;

[0063] FIG. 14 shows a configuration of a liquid crystal
display in a sixth embodiment of the present invention;

[0064] FIG. 15 shows a configuration of a liquid crystal
display including a liquid crystal panel employing amor-
phous silicone in the related art;

[0065] FIG. 16 shows a configuration of a liquid crystal
display in a seventh embodiment of the present invention;

[0066] FIG. 17 illustrates operation of a level shift circuit
shown in FIG. 16;
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[0067] FIG. 18 shows a configuration of a data driver IC
in an eighth embodiment of the present invention;

[0068] FIG. 19 shows timing charts illustrating operation
of the data driver IC shown in FIG. 18.

[0069] FIG. 20 shows another example of the configura-
tion of the liquid crystal display in the eight embodiment of
the present invention;

[0070] FIG. 21 shows a configuration of a level shift
circuit in a ninth embodiment of the present invention; and

[0071] FIG. 22 shows a configuration of a level shift
circuit in a tenth embodiment of the present invention.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

[0072] Preferable embodiments of the present invention
will now be described with reference to the drawings. The
same reference numerals are given to the same or corre-
sponding parts/components.

[0073] According to the embodiments of the present
invention, in an output part included in a driving circuit of
a liquid crystal panel, one output line is driven by a plurality
of output buffers, and switching of data signals output from
a data driver on video lines and data signal lines is made
smoother.

[0074] Then, by thus improving the driving capability/
performance, the charging-up times required for charging
the video lines and data signal lines are made shorter, and,
thereby, the charging up operation can be made properly
even during switching of display data every block. Thereby,
it is possible to provide a driving circuit suitable for the
above-described block-sequential-driving-type polysilicon
LCD, and, thus, satisfactory image display can be provided.

[0075] Namely, according to the embodiments of the
present invention, the driving circuit of polysilicon LCD for
performing image display using a general-purpose data
driver is employed, and, especially, the above-mentioned
block sequential driving scheme is effectively applicable.
According to the block sequential driving scheme, as
described above, data output from the data driver is made
correspond to respective divided blocks of the liquid crystal
panel, and, data is sequentially provided to the data signal
lines corresponding to the respective blocks, and is held
there.

[0076] The charging up time of data for each block should
be within (1 horizontal period)/(number of divided blocks).
However, according to general-purpose data driver in the
related art, it may not be possible to complete charging up
within such a short period.

[0077] Therefore, according to the embodiments of the
present invention, a plurality of output lines of the general-
purpose data driver are connected to a single video line or a
single data signal line, and, thereby, data is output through
the plurality of output buffers thereto.

[0078] Furthermore, by previously providing a plurality of
output buffer circuits in an output circuit of the driver used,
and, appropriately switching/selecting from these output
buffer circuits according to the type of the liquid crystal
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panel, it is possible that the driving circuit performs charging
up by means of the optimum driving capability for the liquid
crystal panel.

[0079] By thus employing the plurality of buffers for each
signal line, it is possible to greatly shorten the charting-up
time in comparison to a case where only a single buffer is
used for outputting data. Furthermore, by attaining such a
greatly reduced charging up time, every liquid-crystal-panel
block can be written in satisfactorily, and, thus, the quality
of liquid crystal image displaying can be made satisfactory,
and also, a satisfactory liquid crystal image displaying can
be obtained even at a high definition liquid crystal panel
having a large-sized screen.

[0080] A first embodiment of the present invention will
now be described.

[0081] FIG. 4 shows a configuration of a liquid crystal
display in the first embodiment of the present invention. This
liquid crystal display has the same configuration as that of
the liquid crystal display shown in FIG. 3 as long as shown
in the figure. However, the configuration of a driver IC 29
differs.

[0082] Specifically, in order to drive with respective dis-
play signals D1 through D300, as shown in FIG. §, an output
circuit part of the driver IC 29 includes a plurality of output
buffers BF for each signal. Further, every two buffers BF are
connected to one data signal line DL via a video line VL,
and, are disposed on the same side with respect to the
relevant data signal line DL.

[0083] Thus, the number of buffers used thus increases.
However, as the block sequential driving scheme is
employed in that respective equally divided parts of the
display area 100 are sequentially driven, and thus, data is
held there, the number of driver ICs required are inherently
reduced.

[0084] With reference to FIG. 6 showing operation time
chart, operation of the liquid crystal display in the first will
now be described. First, the timing by which the display
signals D1 through D300 are output to the video lines VL
from the driver IC 29 is controlled by latch pulses LP shown
in FIG. 6, (). As shown in FIG. 6, (b) and FIG. 6, (¢),
display signals supplied to blocks BL1 through BLS8 of the
display area 100 are output to the video lines VL sequen-
tially. Thus, the waveform of TAB output shown in FIG. 6,
(b) and FIG. 6, (c) same as the waveform of signals are
transmitted by the video lines VL.

[0085] Then, as shown in FIG. 6, (d) through (g), writing
of the data to the data signal lines provided for each block
from the video lines VL is performed as a result of block
selection pulses SBL1 through SBL8 being activated so as
to have a high level sequentially. Thereby, when the block
selection pulses SBL1 through SBLS are activated into the
high level, analog switches AS corresponding to the selected
block BL1 through BLS8 are turned on, and, thereby, the
display signals are held sequentially by the data signal lines
provided for the relevant block.

[0086] Further, according to a gate control signal GC
supplied to a shift register 11 and a multiplexer 13 from the
driver IC 29, TFTs are turned on for each horizontal line, the
data is written in each pixel cell of the display area 100, and
thus, an image is displayed there.
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[0087] As shown in FIG. 6, (b) and (c), in order to avoid
so-called flickering on the display area 100, in the TAB
output signals supplied to each block, the polarity of the
display signal is opposite between the odd-numbered dot
(pixel cell) and even-numbered dot, and, also, the TAB
output is controlled so that the voltage applied thereby is
controlled by an alternate-current manner, in order to avoid
permanent transformation of the pixel cells of the liquid
crystal display panel.

[0088] For example, as shown in FIG. 7, in writing black
in the pixel cells of the block BLL1 and writing white in the
pixel cells of the block BL2, for the odd-numbered pixel
cells, the display signals are made into a voltage VbH of a
black level at a time t1, and, then, the display signals are
made into a voltage VWH of a white level at a time t2. In this
case, in order to change the voltage of the display signals
from the voltage VwH of the white level to the voltage VbH
of the black level, a time ‘t’ is required, Similarly, in order
to change the voltage of the display signals from the voltage
VbH of the black level to the voltage VwH of the white level
at the time t2, the time ‘t’ is required. Further, also at a time
t3, the time ‘t” is required in order to change the voltage of
the display signals from the voltage VwH to the voltage
VbH.

[0089] Similarly, for the even-numbered pixel cells (nega-
tive part), the display signals are made into the voltage VbL
of the black level at the time t1, and, then, the display signals
are made into the voltage VwH of the black level at the time
t2. In this case, in order to change the voltage of the display
signals from the voltage VbL of the black level to the voltage
VwL of the white level, the time ‘t’ is required, Similarly, in
order to change the voltage of the display signals from the
voltage VWL of the white level to the voltage VbL of the
black level at the time t2, the time °t’ is required.

[0090] According to the liquid crystal display in the first
embodiment of the present invention, since each of the
display signals D1 through D300 is driven by a plurality of
output buffers together, the data charging up time required
for charging the signal lines can be effectively shortened,
and thus, the above-mentioned time ‘t’ can be positively
made shorter than the above-mentioned (1 horizontal
period)/(number of divided blocks). Thereby, writing of
image display data for each block in the display area 100 can
be made satisfactorily at a high speed, and, thus, high-
quality liquid crystal display image displaying can be
attained. Accordingly, even in a high-display-definition liq-
uid crystal panel having a large-sized screen, satisfactory
image displaying can be made.

[0091] A second embodiment of the present invention will
now be described.

[0092] FIG. 8 shows a configuration of a liquid crystal
display in the second embodiment of the present invention.
As shown in FIG. 8, the liquid crystal display in the second
embodiment includes a data driver part 19 including a shift
register part 20, a data input part 21, a data register part 22,
a latch part 23, a decoder part 24, a reference power supply
production part 25 and a selector part 26 and an output part
27, a scanning line driver part 28 and a display area 100.

[0093] Data signals are input to the data input part 21 and
the shift register part 20, and also, a control signal, such as
a data clock signal CLK, is further supplied to the shift
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register part 20. Further, the data register part 22 is con-
nected to the data input part 21 and the shift register part 20,
and the latch part 23 is connected to the data register part 22.
Further, the decoder part 24 is connected to the latch part 23,
and the selector part 26 is connected to the decoder part 24
and the standard power supply production part 25. Further-
more, the output part 27 is connected to the selector part 26,
and the display area 100 is connected to the output part 27
and the scanning line driver part 28.

[0094] In the liquid crystal display in the second embodi-
ment, which has the above-described configuration, the
output part 27 includes output buffers, in such a manner that
a plurality of, for example, two of the output buffers BF are
connected to each data signal line DL provided for the
display area 100. Each output buffer BF is connected to the
data signal line DL according to a switch control signal SW
supplied to the output part 27.

[0095] That is, according to the liquid crystal display in
the second embodiment of the present invention, as shown
in FIG. 9A, according to the switch control signal SW, each
of the data signal lines DL1 through DL3, . . . can be driven
by one output buffer BF, or, as shown in FIG. 9B, each of
the data signal lines DL1 through DL3, . . . can be driven by
two output buffers BF, or, as shown in FIG. 9C, each of the
data signal lines DL1 through DL3, . . . can be driven by four
output buffers BF. The above-mentioned switch control
signal SW is a signal such as that to make the respective
output buffers BF active or inactive.

[0096] Accordingly, according to the required driving
capability, the number of output buffers BF which drives
each data signal line DL is switched or changed. The number
of the output buffers BF required varies according to the
particular type (based on resolution, size, etc. of the display
area 100) of display area 100.

[0097] As shown in FIG. 10, when each data signal line
DL is driven by one output buffer BF, the voltage level VDL
of the data signal line DL rises relatively slowly as shown by
a solid line L1. When each data signal line DL is driven by
two output buffers BF together, the voltage level VDL of the
data signal line DL rises relatively sharply as shown by a
dashed line [.2. When each data signal line DL is driven by
three output buffers BF together, the voltage level VDL of
the data signal line DL rises more sharply as shown a chain
line L.3. As shown in FIG. 10, the voltage level VDL of the
data signal line DL rises exponentially so as to converge to
a target voltage level Vid.

[0098] Thus, as the number of output buffers BF to drive
each data signal line DL is increased, the driving capability
increases, and, thereby, the time required for reaching the
target voltage level Vid becomes shorter. Thus, the driving
capability can be optimized according to the particular type
of the display area 100 by appropriately selecting the
number of output buffers BF actually used for driving each
data signal line. Further, according to the liquid crystal
display in the second embodiment, since each data signal
line DL can also be driven by one output buffer BF as
mentioned above, the driver IC including these output
buffers BF can also be used as a general-purpose driver.

[0099] In addition, although, in the liquid crystal display
according to the second embodiment, as shown in FIG. 8§,
the data driver part 19 is formed on the PCB (Printed Circuit
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Board) which is separate from the substrate on which the
display area 100 is formed. However, it is also possible that
at least one portion of the data driver part 19 is formed on
the same substrate on which the display area 100 is formed.

[0100] A third embodiment of the present invention will
now be described.

[0101] FIG. 11 shows a configuration of a driver IC
according to the third embodiment of the present invention.
As shown in FIG. 11, the driver IC 32 in the third embodi-
ment is connected to a TAB-PCB 31 and includes a data
input part 33, a data rearrangement circuit 34, a data holding
circuit 35, and an output part 36. In addition, as shown in
FIG. 11, a control-PCB 30 is connected to the TAB-PCB 31.

[0102] The data input part 33 is connected to the TAB-
PCB 31, and the data rearrangement circuit 34 is connected
to the data input part 33. Further, the data holding circuit 35
is connected to the data rearrangement circuit 34, and the
output part 36 is connected to the data holding circuit 35.

[0103] Furthermore, as shown in FIG. 11, the output part
36 includes a plurality of output buffers BF such a manner
that two output buffers BF are connected to each data signal
line DL in parallel. That is, since the driver IC 32 shown in
FIG. 11 drives each data signal line DL by the plurality of
output buffers BF while having a function of data rearrange-
ment through the data rearrangement part 34, the driving
capability for the data signal lines DL can be increased.

[0104] Similar to the output part 27 of the above-described
second embodiment shown in FIG. 8, by providing a
configuration such that the particular output buffers BF
included in the output part 36 may be switched to be turned
on and turned off, since each data signal line DL can be
adaptively driven by the number of output buffers BF which
is made to be one or to match the particular type of the liquid
crystal panel, flexibility thereof can be improved, and the
driver can be applied for a wider range of use.

[0105] Further, in the above-described configuration, a
general-purpose driver may be used instead of the driver IC
32 by providing the data rearrangement circuit 34 shown in
FIG. 11 in the control-PCB 30, and forming the output part
36 on the glass substrate on which the liquid crystal panel is
also formed.

[0106] A fourth embodiment of the present invention will
now be described.

[0107] FIG. 12 shows a configuration of a liquid crystal
display in the fourth embodiment of the present invention.
As shown in FIG. 12, the liquid crystal display according to
the fourth embodiment includes a display area 101, a scan-
ning line driver 1, three driver ICs DRV1 through DRV3,
and a wiring part 37. The display area 101 includes data
signal lines DL1 through DL, . . . .

[0108] In the liquid crystal display according to the fourth
embodiment, the wiring part 37 is formed on one side with
respect to the display area 101, and the three driver ICs
DRV1 through DRV3 are connected to the wiring part 37.
Further, each of the data signal lines DL1 through DL, . .
. is connected to the three general-purpose drivers in the
wiring part 37.

[0109] According to the above-described configuration,
since each of the data signal lines DL1 through DL, . . . can
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be simultaneously driven by the three drivers (specifically,
output buffers included in these drivers), the driving capa-
bility for each of the data signal lines DL1 through DL, . . .
can be effectively increased, and data charging up can
satisfactorily be performed on the data signal lines thereby.

[0110] In addition, in the above-described configuration,
the above-mentioned wiring part 37 is formed on the glass
substrate on which the display area 101 is also formed.
However, it is also possible that the wiring part 37 is formed
on a driver TAB print circuit board attached to this glass
substrate.

[0111] A fifth embodiment of the present invention will
now be described. FIG. 13 shows a configuration of a liquid
crystal display in the fifth embodiment of the present inven-
tion. As shown in FIG. 13, the liquid crystal display in the
fifth embodiment includes a driver IC 39, video lines VL, an
analog-switch (A-SW) part 43, and a display area 101, and
the driver IC 39 includes an output part 41. In this case, as
an example, the 100 video lines VL are provided while 300
sets of output are made by the output part 41.

[0112] 1In this configuration, as a plurality of output buffers
BF are connected to each of the plurality of video lines VL
provided in parallel, the driving capability is increased. For
example, as shown in FIG. 13, in case the three output
buffers are connected to each of the video lines VL, the
driving capability becomes three times. Thus, the more the
number of output buffers connected to each video line VL is
increased, the more the driving capability can be increased
accordingly.

[0113] More specifically, to the video line VL1, the output
buffers BF1, BF101, and BF201 are connected, as shown in
the figure, and the data signal supplied to this video line VL1
is outputted to the data signal line DL1.

[0114] In case appropriate switching of the signals of the
data signal lines DL between the video lines VL and the
display area 101 is made by the analog switch part 43 shown
in FIG. 13 as described above with reference to FIG. 6,
divisional driving (sequentially for the respective blocks) of
the display area 101 may also be carried out.

[0115] Further, the above-mentioned video lines VL are
formed on a glass substrate on which the display area 101 is
also formed, or on a TAB-PCB attached to the glass sub-
strate.

[0116] Thus, according to the liquid crystal display in the
fifth embodiment, each video line VL is driven by the
plurality of output buffers, and the display signals can be
supplied to the data signal lines DL1, DL through the video
lines VL. Thereby, the driving capability for the data signal
lines D1, DL can be increased.

[0117] A sixth embodiment of the present invention will
now be described.

[0118] FIG. 14 shows a configuration of a liquid crystal
display in the sixth embodiment of the present invention. As
shown in FIG. 14, the liquid crystal display in the sixth
embodiment includes a driver IC 45 having 2 input ports
through which two sets of signals for respective color
components RGB are input thereto simultaneously. In this
liquid crystal display, the same data is provided to the two
ports. On other words, RGB data is supplied to the first port
while the same RGB data is supplied to the second port
simultaneously.
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[0119] As shown in FIG. 14, on a glass substrate or a
driver TAB-PCB, each data signal line DL is connected to a
plurality of (two, in the example of the figure) video lines VL
which transmit the same color signal, and the video lines VL
and the data signal lines DL of the polysilicon LCD are
driven. In this embodiment, a general-purpose driver of a
two-input-port type is employed, since combination of the
input data signals should be considered.

[0120] Then, the display signals (for example, display
signals D1 and D4) of the same color are supplied to the
common data signal line DL for each color component of
RGB, for example. As the same data is inputted through the
two ports, the driving capability for each data signal line DL
via an analog switch AS can be improved. In this configu-
ration, the driver IC 45 can supply the respective display
signal for each signal line DL.

[0121] Further, since each data signal line DL is connected
with the relevant video lines VL at the plurality of points as
shown in FIG. 14, different from the liquid crystal display
shown in FIG. 13, the liquid crystal display according to the
sixth embodiment can also have a effectively redundant
configuration. In addition, the similar concept can be real-
ized not only by using such a two-input-port driver but also
by using a multi-input-port driver.

[0122] Thus, according to the first through sixth embodi-
ments of the present invention, since one video line VL or
data signal line DL is driven by a plurality of output buffers,
the driving capability can be effectively increased, and the
data charging up time can thus be effectively shortened.

[0123] Namely, according to the related art, the data
charging up time (for example, the time ‘t* shown in FIG.
7) may exceed (one horizontal period/(the number of
divided blocks). However, according to the present inven-
tion, it is possible to shorten the above-mentioned data
charging up time to be positively shorter than (one horizon-
tal period/(the number of divided blocks).

[0124] Accordingly, a problematic situation in that the
driving capability is insufficient, and, thereby, the data level
on the data signal line does not reach the expected value can
be positively avoided, and, thus, a satisfactory liquid crystal
image displaying can be obtained. In addition, since it is
possible to employ a general-purpose driver there, a liquid
crystal image displaying having a satisfactory quality can be
obtained by a liquid crystal display with a large-sized screen
and a high display definition while the cost reduction of the
display can be attained.

[0125] A seventh embodiment of the present invention
will now be described.

[0126] In a case of a panel together with a peripheral
circuit thereof provided integrally, the peripheral circuit
which includes analog switches may be formed at an input
part on a side of data signal lines, and, then, such a dividing
control of the peripheral circuit may be performed that the
data signal lines may be driven every divided block thereof
sequentially. Thereby, block sequential driving by which a
display voltage is applied every block of the display area
sequentially may be performed. For this purpose, a general-
purpose liquid crystal display driver may be effectively
employed.

[0127] 1In such a configuration, it is necessary to supply
proper control signals to a dividing circuit provided on the
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side of the data signal lines, and to a shift register circuit
provided on the side of the scanning lines. These control
signals are needed to have not a low voltage which is
standard for general integrated circuits but a high voltage as
mentioned above. Accordingly, in the liquid crystal display
in the seventh embodiment of the present invention, in order
to generate such control signals, a level shift circuit for
increasing the voltage of the control signals is used, and this
level shift circuit is built in the data driver IC.

[0128] As a general digital data driver has an input signal
level of a logic level on the order of 3 volts, for example,
and, also an output signal level of a high-voltage level equal
to or higher than 10 volts. Accordingly, even when the
above-described level shift circuit is built therein, there
occurs no problem concerning voltage withstand perfor-
mance of the digital data driver.

[0129] Further, the above-mentioned level shift circuit
may be any type as long as the circuit has an input transistor
operable by such a low-voltage power supply and has an
output transistor operable by such a high-voltage power

supply.

[0130] According to a liquid crystal panel 103 employing
amorphous silicon in the related art, as shown in FIG. 185,
data driver ICs (DD) formed on a side of data signal lines
which drive a display area 101 simply include only driver
parts. That is, in the liquid crystal display in the related art,
the driving circuits are arranged in parallel and analog
voltages of 64 gray scales or 256 gray scales are outputted
from these driving circuits. In addition, as shown in FIG. 15,
the scanning line drivers ICs (GD) which drive scanning
lines are provided in parallel on the side of the scanning
lines.

[0131] On the other hand, the liquid crystal display
according to the seventh embodiment of the present inven-
tion, as shown in FIG. 16, includes a liquid crystal panel 102
having a peripheral circuit provided therewith integrally
which includes a data-side peripheral circuit 51 and a
gate-side peripheral circuit 53 as well as a display area 101
including pixel cells disposed in a matrix manner, and a data
driver IC 46 having a driver part 47 and also a level shift
circuit 49 built therein and driving the liquid crystal panel
102.

[0132] The control signals needed for the operation of
these peripheral circuits for the display area 101 include a
block dividing signal for the data signal lines and a gate
clock signal, a shift-in input signal and so forth for the
scanning lines. These control signals are generated by an
external control circuit 55 provided outside of the liquid
crystal panel 102.

[0133] The control signals generated by the external con-
trol circuit 55 have the low-voltage logic level, and, there-
fore, cannot directly control the peripheral circuits of the
display area 101. In order to make level conversion of these
control signals into signals having the high voltage which
can directly control the data-side peripheral circuit 51 and
the gate-side peripheral circuit 53 as mentioned above, the
level shift circuit 49 therefor is built in the data driver IC 46.

[0134] The power supply voltage of a general-purpose
data driver is more than 10V. Accordingly, by determining
the power supply voltage of the level shift circuit 49 to be
the same as the above-mentioned power supply voltage of
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the general-purpose data driver, it is possible to convert the
levels VIH and VIL of the input low voltage into the high
levels VOH and VOL of the output voltage which can
directly drive the peripheral circuits §1 and 53, and, thus, it
is possible to generate the high-voltage control signals, as
shown in FIG. 17, whereby the peripheral circuits 51 and 53
of the display area 101 can be directly driven as mentioned
above, by a simple configuration.

[0135] Thus, according to the liquid crystal display in the
seventh embodiment, the circuit scale and manufacture cost
of the entire liquid crystal display can be effectively reduced
as compared with the related art which performs the above-
described level conversion of the control signals by the
external control circuit 55.

[0136] An eighth embodiment of the present invention
will now be described.

[0137] Generally, in a liquid crystal display including the
above-mentioned liquid crystal panel having the peripheral
circuits provided therewith integrally, analog switches are
included in the driving input part on the side of data signal
lines as the peripheral circuit. Then, the circuit for these data
signal lines is divided into several blocks, and is driven for
the respective blocks sequentially. In order to realize such a
manner of driving sequentially for respective blocks, signals
for properly controlling these analog switches are needed.

[0138] The number of these control signals needed
depends on the number of thus-divided blocks, and may be
several tens, for example. Therefore, in order to generate
such a large number of control signals, a shift register circuit
is built in the data driver IC. That is, as shown in FIG. 18,
a data driver IC 57 includes a shift register part 59 to which
a clock signal CLK and a shift-in input signal SI are
supplied, and a level shift part 61 which is connected to the
shift register part 59 outputs selection pulses SS1 through
SS16.

[0139] According to the data driver IC 57 which has such
a configuration, since the number of input terminals can be
thus reduced effectively, the yield in mounting thereof can
be effectively increased.

[0140] Further, although the shift register part 59 operates
by signals which have a logic level (low level), such as the
shift-in input signal SI, the signal output from the shift
register part 59 is converted into signals in a high-voltage
range through the level shift part 61, and, thus, the selection
pulses SS1 through SS16 in this voltage range are generated.

[0141] As shown in FIGS. 19, (a) through (c), the selec-
tion pulses SS1 through SS16, which are activated sequen-
tially every block at predetermined intervals, are supplied to
the analog switches, such that the selection pulse SS1 is
activated into a high level between the time T1 and the time
T2, the selection pulse SS2 is activated into the high level
between the time T2 and the time T3, . . . . Thereby, the
analog switches are driven every block sequentially, and the
above-mentioned block sequential driving operation can be
realized.

[0142] FIG. 20 shows another example of the configura-
tion of the liquid crystal display in the eighth embodiment of
the present invention. As shown in FIG. 20, the liquid
crystal display in the eighth embodiment may further
include a stage-number setting and resetting circuit 65, and
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a reset selection circuit 67 connected to the stage-number
setting and resetting circuit 65.

[0143] In the liquid crystal display which has such a
configuration, the number of divided blocks of the liquid
crystal panel can be selected. That is, as a 2-bit signal of
setting 0 and setting 1 is input to the stage-number setting
and resetting circuit 65, for example, it is possible to select
any one of predetermined four numbers of divided blocks by
a combination of the logic levels of this signal.

[0144] Then, the reset selection circuit 67 supplics a reset
signal RS to the shift register part 63 according to a signal
supplied from the stage-number setting and resetting circuit
65. Thereby, the number of stages of the shift registrars to be
actually used is determined.

[0145] Specifically, the reset selection circuit 67 performs
logical AND between pulses output from the shift register 63
on stages of predetermined numbers (for example, 8-th
stage, 10-th stage and 12-th stage) and signals (for selection
with 00, 01, 10, 11 or the like) provided by the stage-number
setting and resetting circuit 65. Then, the signals RS
obtained thereby are returned to the shift register 6, and,
thereby, the shift register is reset. As a result, shift operation
is performed in the shift register 63 up to the thus-selected
stage, and then, the shift register 63 returns to the initial
stage. Thus, the number of actually active stages of the shift
register can be selected.

[0146] Thus, according to the liquid crystal display includ-
ing the circuit shown in FIG. 20, it becomes possible to
easily set the optimal number of the divided blocks for the
resolution of the display area of the liquid crystal panel, and
the image displaying according to the resolution and size of
the liquid crystal panel can be realized easily.

[0147] A ninth embodiment of the present invention will
now be descried.

[0148] In each of the level shift parts in the seventh and
eighth embodiments described above, a level shift circuit 69
shown in FIG. 21 may also be used.

[0149] That is, as shown in FIG. 21, the maximum voltage
and the minimum voltage of a gray scale voltage output
range output from a gray scale voltage generating part 71 are
used, as they are, as power supply voltages for transistors
included in the level shift circuit 69, and, output voltage
levels VOH and VOL of the level shift circuit 69 are directly
used to define a gray scale voltage range of the driver part
47.

[0150] Thus, according to the level shift circuit 69 in the
ninth embodiment of the present invention, since the neces-
sity of preparing power supply separately can be eliminated
by utilizing the voltages generated by the gray scale voltage
generation part 71 as power supply voltages. Thereby, the
circuit scale of the entire liquid crystal display can be
effectively reduced.

[0151] A tenth embodiment of the present invention will
now be described.

[0152] In the level shift part according to the above-
described seventh embodiment or eight embodiment, a level
shift circuit 73 shown in FIG. 22 may also be used.

[0153] That is, as shown in FIG. 22, input terminals for
inputting power supply voltages for the level shifting opera-
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tion are provided to the level shift circuit 73, and external
power supply voltages VHH and VLL are supplied to these
input terminals from the outside of the liquid crystal display.
Thereby, output levels VOH and VOL of the level shift
circuit 69 are made to be equal to the above-mentioned
external power supply voltages VHH and VLL.

[0154] Accordingly, according to the level shift circuit 73
in the tenth embodiment of the present invention, the power
consumption of the liquid crystal display can be reduced by
supplying low voltages as the above-mentioned external
power supply voltages VHH and VLL from the outside of
the liquid crystal display within a range such that the
peripheral circuits of the liquid crystal panel can be operated
thereby.

[0155] According to the present invention, as described
above, since the driving capability of the data signal lines
can be effectively increased, a satisfactory display image can
be obtained.

[0156] By appropriately changing the number of driving
devices (output buffers) used for driving the data signal lines
according to the particular type of the display area, the
driving capability of the data signal lines can be optimized
easily, and the liquid crystal display can be made to be
properly applicable for a wider range of use.

[0157] Further, since the control signals which have a
level suitable for the operation of peripheral circuits are
generated with simple configuration according to the liquid
crystal display according to the present invention, a circuit
scale and manufacture cost thereof can be effectively
reduced.

[0158] Further, in the panel in which the display area is
divided into a plurality of blocks, which are then driven
sequentially, by providing a configuration for generating a
control signal for selecting blocks and a configuration for
selecting the number of divided blocks in the driver part,
image displaying suitable for the resolution and size of the
display area can be easily attained.

[0159] In addition, as a level converting part for convert-
ing a given signal level into a higher level such as to enable
directly driving the peripheral circuit of the display area
utilizes the power supply voltages of the driver part, there is
no need to provide a power supply special for the level
converting part itself, and, thus, the circuit scale can be
effectively reduced.

[0160] Further, when the level converting part generates
the control signal according to the power supply voltage
supplied from the outside of the liquid crystal display, it is
easy to adjust the level of the control signal by changing
these power supply voltage supplied from the outside.
Accordingly, it is easy to optimize the level of the control
signal and thus, to enable saving power consumption effec-
tively.

[0161] Further, the present invention is not limited to the
above-described embodiments, and variations and modifi-
cations may be made without departing from the scope of the
present invention.

[0162] The present application is based on Japanese pri-
ority application No. 2000-398892, filed on Dec. 27, 2000,
the entire contents of which are hereby incorporated by
reference.
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What is claimed is
1. A liquid crystal display comprising:

a display part displaying an image in accordance with
image display data supplied through data signal lines;
and

a driving part driving said data signal lines by using a
plurality of driving devices together for each data
signal line.

2. The liquid crystal display as claimed in claim 1,
wherein said plurality of driving devices are disposed on the
same side of the data signal line.

3. The liquid crystal display as claimed in claim 1,
wherein the number of the driving devices used for driving
each data signal line is controlled in accordance with a
particular type of said display part.

4. The liquid crystal display as claimed in claim 1, further
comprising a wiring part provided on a substrate on which
said display part is formed,

said driving devices being connected to said signal data
line in said wiring part.
5. A liquid crystal display comprising:

a display part displaying an image in accordance with
image display data supplied through data signal lines;
and

a driving part driving said data signal lines by supplying
a plurality of sets of same image display data to each
data signal line simultaneously.
6. The liquid crystal display as claimed in claim 5,
wherein said driving part supplies, to each data signal line,
respective image display data.
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7. A liquid crystal display comprising:

a peripheral circuit supplying image display data to a
display part according to a given first control signal,

a driving part supplying the first control signal and the
image display data to said peripheral circuit;

a level converting part built in said driving part, and
performing level conversion of a given second control
signal so as to generate the first control signal.

8. The liquid crystal display as claimed in claim 7,
wherein said display part and said peripheral circuit are
formed integrally on a same substrate.

9. The liquid crystal display as claimed in claim 7, further
comprising a dividing control signal generating part built in
said driving part, and generating the second control signal
performing control of said display part in a dividing manner
in accordance with a signal supplied from the outside of said
driving part.

10. The liquid crystal display as claimed in claim 9,
further comprising a selecting part built in said driving part
and selectively supplying the second control signal gener-
ated by said dividing control signal generating part to said
level converting part.

11. The liquid crystal display as claimed in claim 7,
wherein said level converting part generates the first control
signal in accordance with a voltage supplied to said driving
part.

12. The liquid crystal display as claimed in claim 7,
wherein said level converting part generates the first control
signal in accordance with a voltage supplied from the
outside of said liquid crystal display.

#* % * & #*



THMBW(EF)

RiES

[ i (S RIR) A ()

RF(EFR)AGE)

HAT R E (TR AGE)

FRI& B A

KRN

IPCH%E
CPCHKS
L A

H A FF 3R
ShEReEEE

BWE(R)

RBERRIE  EREHy  BREEIBEFEEFESLEMNEGERERE
EREGURBHEHD , BENESEBEFESLKRENEASIMRHEE

B HEFE L.

R & T RER

US20020080106A1

US10/023344
ErEHRASH
FUJITSU LIMITED
EEKRA&H

MIWA HIROKAZU

ENOMOTO HIROMI
ZHANG HONGYONG

MIWA, HIROKAZU

ENOMOTO, HIROMI
ZHANG, HONGYONG

GO02F1/1345 G02F1/133 GO2F1/1368 G09G3/20 G09G3/36

G09G3/3685 G09G2310/0297 G09G2310/027 G09G3/3688

2000398892 2000-12-27 JP

US7348954

Espacenet

USPTO

2002-06-27

2001-12-17

patsnap

VOLTAGE Vdd
COMMON VOLTAGE Veom

HILSIODIY L]

.
s |

I -

HIXTIdIOINN <

i

T T 1T 1T 11

rlillli!!

—
o

BL1
oL

PIXELS (800 % RGB X 600)

'
I
1
i
i
1
|
1
|
1
i
|

'
1
P
1
'
I
1
I
|
'
i
'
1

1

v


https://share-analytics.zhihuiya.com/view/187a0e97-b6a7-4842-8e53-15da4eecbbb3
https://worldwide.espacenet.com/patent/search/family/018863763/publication/US2002080106A1?q=US2002080106A1
http://appft.uspto.gov/netacgi/nph-Parser?Sect1=PTO1&Sect2=HITOFF&d=PG01&p=1&u=%2Fnetahtml%2FPTO%2Fsrchnum.html&r=1&f=G&l=50&s1=%2220020080106%22.PGNR.&OS=DN/20020080106&RS=DN/20020080106

