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Description
Technical Field

[0001] The present invention relates to a scan signal
(gate on pulse) supplied to a scan signal line of a display
device.

Background Art

[0002] Inordertodeal with (i) shortening of writing time
to each pixel due to a high definition of a display device
such as a liquid crystal display device and (ii) a blunt
signal waveform caused by large scale of the display
device, a configuration has been proposed in which a
display section of the display device is divided into a plu-
rality of regions and the regions are separately driven.
For example, Patent Literature 1 discloses a display de-
vice in which a display section is divided into a first region
and a second region (see Fig. 30). In the first region, a
plurality of source lines (HS1 through HSm) and a plu-
rality of gate lines (G1 through G(n/2)) are provided. In
the second region, a plurality of source lines (HST
through HSm’) and a plurality of gate lines (G(n/2 + 1)
through Gn) are provided. According to the display de-
vice, the first region is driven by a source driver 102 and
a gate driver 103; and the second region is driven by a
source driver 102’ and a gate driver 103’

Patent Literature 1

Japanese Patent Application Publication, Tokukai-
hei, No. 11-102172 A (Publication Date: April 13,
1999)

Summary of Invention

[0003] According to a configuration in which a display
section is divided into a plurality of regions, line widths
of the respective gate lines, etc. vary depending on for-
mation conditions of the regions. This causes the regions
to have different luminance even when the regions are
displayed in an identical tone. In this case, the inventors
have found that a difference in luminance between the
respective regions becomes highly noticeable and a bor-
der between the respective regions may ultimately be
recognized, if the regions are separately driven with the
configuration.

[0004] The present invention is accomplished in view
of the problem, and its object is to provide a configuration
which can prevent a difference in luminance between
respective regions in a display device in which a display
section is divided into a plurality of regions and the re-
spective plurality of regions are separately driven.
[0005] A display device of the present invention in-
cludes: a display section in which a plurality of data signal
lines and a plurality of scan signal lines are provided, the
display section including (i) a first region including some
of the plurality of scan signal lines to which a first scan
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signal is sequentially supplied and (ii) a second region
including the others of the plurality of scan signal lines
to which a second scan signal is sequentially supplied;
and a waveform adjusting section which causes the first
scan signal to have a waveform, during an active period,
which is different from a waveform which the second scan
signal has during an active period

[0006] According to the configuration, in a case where
the first region has luminance different from that of the
second region even when the regions are displayed in
an identical tone, the difference in luminance can be re-
duced, with the use of the waveform adjusting section,
by causing the first scan signal to have a waveform, dur-
ing an active period, which is different from a waveform
which the second scan signal has during an active period.
This makes it difficult for a border between the respective
regions to be recognized.

[0007] A display device of the present invention in-
cludes: a display section in which a plurality of data signal
lines and a plurality of scan signal lines are provided, the
display section including (i) a first region where some of
the plurality of scan signal lines are provided and (ii) a
second region where the others of the plurality of scan
signal lines are provided, a first scan signal being gen-
erated so as to correspond to the first region, and a sec-
ond scan signal being generated so as to correspond to
the second scan region; and a timing adjusting section
which causes a timing, at which an active period of the
first scan signal starts during a data signal outputting pe-
riod, to be different from a timing at which an active period
of the second scan signal starts during the data signal
outputting period.

[0008] According to the configuration, the timing, at
which the active period of the first scan signal starts dur-
ing a data signal outputting period, is made to be different
from the timing, at which the active period of the second
scan signal starts during the data signal outputting peri-
od. This allows the difference in luminance to be reduced.
Accordingly, the border between the respective regions
becomes difficult to be recognized.

[0009] The display device may include a waveform ad-
justing section control section which controls the wave-
form adjusting section in accordance with inputted ad-
justing data. With the configuration, the waveform adjust-
ing section can be conveniently controlled automatically.
Moreover, the display device may include a timing ad-
justing section controlling circuit which controls the timing
adjusting section in accordance with inputted adjusting
data.

[0010] The display device may include a memory
which stores the adjusting data. With the configuration,
the adjustment data can be conveniently set up by writing
the data into the memory.

[0011] According to the display device, the waveform
adjusting section may cause the first scan signal to have
a width of an active period which is different from that of
the second scan signal.

[0012] According tothe display device, each of the first
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scan signal and the second scan signal may at least par-
tially has a slope falling edge at an end of the active pe-
riod. According to the display device, the waveform ad-
justing section may cause the first scan signal to have a
degree, to which the falling edge slopes, which is different
from a degree of the second scan signal.

[0013] According to the display device, the waveform
adjusting section may cause the first scan signal to have
a start timing of the falling edge which start timing is dif-
ferent from a start timing of the falling edge of the second
scan signal.

[0014] According to the display device, the waveform
adjusting section may cause the first scan signal to have
a steepness of the rising edge which steepness is differ-
ent from that of the second scan signal.

[0015] According to the display device, the waveform
adjusting section may cause the first scan signal to have
a steepness of the falling edge which steepness is dif-
ferent from that of the second scan signal.

[0016] According to the display device, the waveform
adjusting section may cause the first scan signal to have
a voltage, during an active period, which is different from
a voltage which the second scan signal has during an
active period.

[0017] According to the display device, the first scan
signal may be generated with use of a first clock signal,
and the second scan signal may be generated with use
of a second clock signal.

[0018] According to the display device, the timing ad-
justment section may cause the first clock signal to have
a phase which is different from that of the second clock
signal, when the data signal starts being outputted.
[0019] The display device may further include: a first
scan signal line driving circuit corresponding to the first
region; and a second scan signal line driving circuit cor-
responding to the second region, the first scan signal line
driving circuit generating the first scan signal with use of
a first scan voltage, and the second scan signal line driv-
ing circuit generating the second scan signal with use of
a second scan voltage.

[0020] The display device may further include: a first
scan voltage generating circuit which generates the first
scan voltage; and a second scan voltage generating cir-
cuit which generates the second scan voltage, at least
one of the first scan voltage generating circuit and the
second scan voltage generating circuit including the
waveform adjusting section.

[0021] According to the display device: the first scan
voltage generating circuit may cause a constant voltage
to have a periodical change so as to generate the first
scan voltage; and the second scan voltage generating
circuit may cause a constant voltage to have a periodical
change so as to generate the second scan voltage.
[0022] According to the display device: the first scan
voltage generating circuit may cause a constant voltage
to increase or decrease so as to generate the first scan
voltage; and the second scan voltage generating circuit
may cause a constant voltage to increase or decrease
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so as to generate the second scan voltage.

[0023] According to the display device, it is possible
that: each of the first scan voltage generating circuit and
the second voltage generating circuitincludes a first tran-
sistor, a second transistor, a first resistor, a second re-
sistor, and a diode; the first transistor has (i) a collector
terminal connected to a constant-voltage regulated pow-
er supply and (ii) an emitter terminal connected to a cor-
responding one of the first and second scan signal line
driving circuits; the second transistor has a first conduc-
tive terminal which is grounded and a control terminal to
which a signal is supplied for controlling a timing causing
the periodical change; the first resistor is provided be-
tween the collector terminal of and a base terminal of the
first transistor; the second resistor is provided between
the base terminal of the first transistor and a second con-
ductive terminal of the second transistor; and the diode
has (i) an anode terminal connected to the emitter termi-
nal of the first transistor and (ii) a cathode terminal con-
nected to the base terminal of the first transistor. In this
case, at least one of the first scan voltage generating
circuit and the second voltage generating circuit includes
a waveform adjusting section, serving as a variable re-
sistor, which is provided in parallel with the second re-
sistor. Moreover, at least one of the first scan voltage
generating circuit and the second voltage generating cir-
cuit may include a waveform adjusting section, serving
as a variable resistor, which is provided in parallel with
the first resistor.

[0024] According to the display device, it is possible
that: each of the first scan voltage generating circuit and
the second scan voltage generating circuit includes a first
transistor, a second transistor, a first resistor, a second
resistor, and a diode; the first transistor has a collector
terminal connected to a constant-voltage regulated pow-
er supply; the second transistor has a first conductive
terminal which is grounded and a control terminal to
which a signal is supplied for controlling a timing causing
the periodical change; the first resistor is provided be-
tween the collector terminal of and a base terminal of the
first transistor; the second resistor is provided between
the base terminal of the first transistor and a second con-
ductive terminal of the second transistor; the diode has
(i) an anode terminal connected to the emitter terminal
of the first transistor and (ii) a cathode terminal connected
to the base terminal of the first transistor; and at least
one of the first scan voltage generating circuit and the
second scan voltage generating circuit includes a wave-
form adjusting section, serving as a variable resistance,
which is provided between the emitter terminal of the first
transistor and a corresponding one of the firstand second
scan signal line driving circuits.

[0025] According to the display device, it is possible
that: each of the first scan voltage generating circuit and
the second scan voltage generating circuit includes a
third transistor, a third resistor, and a zener diode; the
third transistor has (i) a collector terminal connected to
a constant-voltage regulated power supply and (ii) an
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emitter terminal connected to a corresponding one of the
firstand second scan signal line driving circuits; the zener
diode has (i) an anode terminal which is grounded and
(i) a cathode terminal connected to a base terminal of
the third transistor; and the third resistor is provided be-
tween the collector terminal of the third transistor and the
base terminal of the third transistor. In this case, at least
one of the first scan voltage generating circuit and the
second scan voltage generating circuit includes a wave-
form adjusting section, serving as a variable resistance,
which is provided in parallel with the third resistor.
[0026] According to the display device, it is possible
that: each of the first scan voltage generating circuit and
the second scan voltage generating circuit includes a
third transistor, a third resistor, and a zener diode; the
third transistor has a collector terminal connected to a
constant-voltage regulated power supply; the zener di-
ode has (i) an anode terminal which is grounded and (ii)
a cathode terminal connected to a base terminal of the
third transistor; the third resistor is provided between the
collector terminal of the third transistor and the base ter-
minal of the third transistor; and at least one of the first
scan voltage generating circuit or the second scan volt-
age generating circuitincludes a waveform adjusting sec-
tion, serving as a variable resistance, which is provided
between the emitter terminal of the third transistor and a
corresponding one of the first and second scan signal
line driving circuits.

[0027] According to the display device, it is possible
that: each of the first scan voltage generating circuit and
the second scan voltage generating circuit includes a
fourth resistor and a fifth resistor, and an amplifier circuit;
the amplifier circuit has (i) a positive phase terminal con-
nected to a constant-voltage regulated power supply and
(i) an output terminal connected to a corresponding one
of the first and second scan signal line driving circuits;
one end of the fourth resistor is grounded and the other
end is connected to a negative phase terminal of the am-
plifier circuit; and the fifth resistor is provided between
the negative phase terminal of and the output terminal
of the amplifier circuit. In this case, at least one of the
first scan voltage generating circuit and the second scan
voltage generating circuit includes a waveform adjusting
section, serving as a variable resistance, which is pro-
vided in parallel with the fifth resistor.

[0028] Itis possible that the display device includes: a
first scan signal line driving circuit corresponding to the
first region; and a second scan signal line driving circuit
corresponding to the second region, the first scan signal
line driving circuit generating the first scan signal with
use of a first clock signal, and the second scan signal
line driving circuit generating the second scan signal with
use of a second clock signal.

[0029] Itis possible that the display device includes: a
first timing control circuit which generates the first clock
signal; and a second timing control circuit which gener-
ates the second clock signal, atleast one of the first timing
control circuit and the second timing control circuit includ-
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ing the timing adjusting section.

[0030] According to the display device, it is possible
that, the display panel is divided into a first region includ-
ing an upper half of the plurality of scan signal lines and
a second region including a lower half of the plurality of
scan signal lines, a direction orthogonal to the plurality
of scan signal lines being an up-and-down direction.
[0031] According to the display device, it is possible
that, the display panel is divided into a first region includ-
ing a left half of the plurality of scan signal lines and a
second region including a right half of the plurality of scan
signallines, adirection in which the plurality of scan signal
lines are extended being a horizontal direction.

[0032] A control device of the present invention (e.g.,
a control device provided in a display device) is a control
device for use in a display device including: a display
section in which a plurality of data signal lines and a plu-
rality of scan signal lines are provided, the display section
including (i) a first region including some of the plurality
of scan signal lines and (ii) a second region including the
others of the plurality of scan signallines, firstand second
scan signals being generated so as to correspond to the
first and second regions, respectively ; and a waveform
adjusting section which causes the first scan signal to
have a waveform, during an active period, which is dif-
ferent from a waveform which the second scan signal
has during an active period.

[0033] A control device of the present invention is a
control device for use in a display device including: a
display section in which a plurality of data signal lines
and a plurality of scan signal lines are provided, the dis-
play section including (i) a first region including some of
the plurality of scan signal lines and (ii) a second region
including the others of the plurality of scan signal lines,
first and second scan signals being generated so as to
correspond to the first and second regions, respectively ;
and a timing adjusting section which causes a timing, at
which an active period of the first scan signal starts during
a data signal outputting period, to be different from a tim-
ing at which an active period of the second scan signal
starts during the data signal outputting period.

[0034] A driving method of the present invention is a
driving method for driving a display device including: a
display section in which a plurality of data signal lines
and a plurality of scan signal lines are provided, the dis-
play section including (i) a first region including some of
the plurality of scan signal lines and (ii) a second region
including the others of the plurality of scan signal lines,
first and second scan signals being generated so as to
correspond to the first and second regions, respectively,
the driving method comprising the step of: causing the
first scan signal to have a waveform, during an active
period, which is different from a waveform which the sec-
ond scan signal has during an active period.

[0035] A driving method of the present invention is a
driving method for driving a display device including: a
display section in which a plurality of data signal lines
and a plurality of scan signal lines are provided, the dis-
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play section including (i) a first region including some of
the plurality of scan signal lines and (ii) a second region
including the others of the plurality of scan signal lines,
first and second scan signals being generated so as to
correspond to the first and second regions, respectively,
the driving method comprising the step of: causing a tim-
ing, at which an active period of the first scan signal starts
during a data signal outputting period, to be different from
a timing at which an active period of the second scan
signal starts during the data signal outputting period.
[0036] A liquid crystal display device of the present in-
vention includes the display device. Moreover, a televi-
sion receiver of the present invention includes the liquid
crystal display device and a tuner section which receives
television broadcasting.

[0037] As described above, according to the display
device, in a case where the first and second regions have
different luminance even when the regions are displayed
in anidentical tone, the waveform adjusting section caus-
es the first scan signal to have a waveform, during an
active period, which is different from a waveform which
the second scan signal has during an active period. This
makes it possible to reduce the difference in luminance.

Brief Description of Drawings
[0038]

Fig. 1

Fig. 1 is a schematic view illustrating a configuration
of a liquid crystal display device of the present in-
vention.

Fig. 2

Fig. 2 is a block diagram illustrating a configuration
(a configuration example of a driver control circuit
shown in Fig. 1) according to Embodiment 1.

Fig. 3

Fig. 3 is a circuit diagram illustrating a specific ex-
ample of the configuration shown in Fig. 2.

Fig. 4

Fig. 4 is a timing chart illustrating waveforms of the
components shown in Fig. 3.

Fig. 5

Fig. 5 is an explanatory table illustrating setting ex-
amples of the waveform adjusting section.

Fig. 6

Fig. 6 is a graph illustrating waveforms of a first scan
signal and a second scan signal in their active peri-
ods.

Fig. 7

Fig. 7 is a circuit diagram illustrating another specific
example of the configuration shown in Fig. 2.

Fig. 8

Fig. 8 is a circuit diagram illustrating another specific
example of the configuration shown in Fig. 2.

Fig. 9

Fig. 9 is a block diagram illustrating a configuration
(a configuration example of a driver control circuit
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shown in Fig. 1) according to Embodiment 2.

Fig. 10

Fig. 10is a circuit diagram illustrating a configuration
of a subsequent stage circuit.

Fig. 11

Fig. 11 is a circuit diagram illustrating another spe-
cific example of the configuration shown in Fig. 9.
Fig. 12

Fig. 12 is a timing chart illustrating waveforms of the
components shown in Fig. 11.

Fig. 13

Fig. 13 is a graph illustrating waveforms of a first
scan signal and a second scan signal in their active
periods.

Fig. 14

Fig. 14 is a graph illustrating waveforms of a first
scan signal and a second scan signal in their active
periods.

Fig. 15

Fig. 15 is a circuit diagram illustrating another spe-
cific example of the configuration shown in Fig. 9.
Fig. 16

Fig. 16 is a circuit diagram illustrating another spe-
cific example of the configuration shown in Fig. 9.
Fig. 17

Fig. 17 is a circuit diagram illustrating a configuration
(a configuration example of a driver control circuit
shown in Fig. 1) according to Embodiment 3.

Fig. 18

Fig. 18 is a circuit diagram illustrating another con-
figuration according to Embodiment 3.

Fig. 19

Fig. 19 is a circuit diagram illustrating another con-
figuration according to Embodiment 3.

Fig. 20

Fig. 20 is a block diagram illustrating a configuration
(a configuration example of a driver control circuit
shown in Fig. 1) according to Embodiment 4.

Fig. 21

Fig. 21 is a block diagram illustrating a configuration
(a configuration example of a driver control circuit
shown in Fig. 1) according to Embodiment 5.

Fig. 22

Fig. 22 is a timing chart illustrating waveforms of an
output of adata signal, afirst GCK, afirst scan signal,
a second GCK, and a second scan signal.

Fig. 23

Fig. 23 is a timing chart illustrating waveforms of an
output of adata signal, afirst GCK, afirst scan signal,
a second GCK, and a second scan signal.

Fig. 24

Fig. 24 is a block diagram illustrating another con-
figuration (a configuration example of a driver control
circuit shown in Fig. 1) according to Embodiment 4.
Fig. 25

Fig. 25 is a graph illustrating waveforms of a first
scan signal and a second scan signal in their active
periods.
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Fig. 26

Fig. 26 is a circuit diagram illustrating another con-
figuration (a configuration example of a driver control
circuit shown in Fig. 1) according to Embodiment 2.
Fig. 27

Fig. 27 is a timing chart illustrating waveforms of a
first GOE, a first GCK, a first scan signal, a second
GOE, a second GCK, and a second scan signal.
Fig. 28

Fig. 28 is a schematic diagram illustrating another
configuration of a liquid crystal display device of the
present invention.

Fig. 29

Fig. 29 is a block diagram illustrating a configuration
of a television receiver of the present invention.
Fig. 30

Fig. 30is a circuit diagram illustrating a configuration
of a conventional liquid crystal display device.

Reference Signs List
[0039]

1: Liquid Crystal Display Device

2: Display Section

3: Driver Control Circuit

5: First Timing Controller

5a: Waveform Adjusting Section

5b: Timing Adjusting Section

6: Second Timing Controller

6a: Waveform Adjusting Section

6b: Timing Adjusting Section

7: First Scan Voltage Generating Circuit
7x: Waveform Generating Section

7y: Waveform Adjusting Section

8: Second Scan Voltage Generating Circuit
8x: Waveform Generating Section

8y: Waveform Adjusting Section

11: Constant-voltage Regulated Power Supply
35: LSl

45: Memory

FA: First Region (in Display Section)
SA: Second Region (in Display Section)
GDF: First Gate Driver

GDS: Second Gate Driver

Description of Embodiments

[0040] The following describes one embodiment of the
present invention with reference to Figs. 1 through 29.

[0041] Fig. 1 is a block diagram illustrating a configu-
ration of a liquid crystal display device of the present in-
vention. As shown in Fig. 1, aliquid crystal display device
1 of the present embodiment includes: a display section
2; afirst gate driver GDF (a first scan signal line driving
circuit); a second gate driver GDS (a second scan signal
line driving circuit); a first source driver SDF; a second
source driver SDS; and a driver control circuit 3. The
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display section 2 is divided into a first region FA and a
second region SA which are separately driven. The first
region FA includes data signal lines SF1 through SFn
and scan signal lines GF1 through GFk. The second re-
gion SA includes data signal lines SS1 through SSn and
scan signal lines GSk + 1 through GSm. That s, the data
signal lines SF1 through SFn included in the first region
FA are driven by the first source driver SDF, the scan
signal lines GF1 through GFk included in the first region
FA are driven by the first gate driver GDF, the data signal
lines SS1 through SSn included in the second region SA
are driven by the second source driver SDS, and the scan
signal lines GSk + 1 through GSm included in the second
region SA are driven by the second gate driver GDS.
Note that the driver control circuit 3 controls the first gate
driver GDF, the second gate driver GDS, the first source
driver SDF, and the second source driver SDS.

[Embodiment 1]

[0042] Fig. 2 is a block diagram illustrating a part of
the driver control circuit 3 shown in Fig. 1 and the first
and second gate drivers GDF and GDS. As shown in Fig.
2, the driver control circuit 3 includes: a constant-voltage
regulated power supply 11; a nonselective voltage gen-
erating circuit 25; a memory 45; an LS| 35 (a waveform
adjusting section controlling circuit); a timing controller
21; afirst scan voltage generating circuit 7; and a second
scan voltage generating circuit 8. Note that the first scan
voltage generating circuit 7 includes a waveform gener-
ating section 7x and a waveform adjusting section 7y,
and the second scan voltage generating circuit 8 includes
a waveform generating section 8x and a waveform ad-
justing section 8y.

[0043] The first scan voltage generating circuit 7 con-
verts a constant voltage supplied from the constant-volt-
age regulated power supply 11 so thatthe converted volt-
age corresponds to the first region FA, and outputs to
the first gate driver GDF, as a first scan voltage, the con-
verted voltage. Moreover, the second scan voltage gen-
erating circuit 8 converts a constant voltage supplied from
the constant-voltage regulated power supply 11 so that
the converted voltage corresponds to the second region
SA, and outputs to the second gate driver GDS, as a
second scan voltage, the converted voltage. The timing
controller 21 (i) outputs a GCK (gate clock pulse) to each
of the first and second gate drivers GDF and GDS, and
(ii) outputs to the waveform generating sections 7x and
8x a pulse signal for generating the first and second scan
voltages. The LSI 35 controls the waveform adjusting
sections 7y and 8y in accordance with data read out from
the memory 45. Note that the pulse signal for generating
the first and second scan voltages can be outputted from
the timing controller 21 to the waveform generating sec-
tions 7x and 8x, via the LSI 35.

[0044] The first gate driver GDF generates the first
scan signal in accordance with (i) the first scan voltage
supplied from the first scan voltage generating circuit 7,
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(i) a nonselective voltage supplied from the nonselective
voltage generating circuit 25, and (iii) a GCK supplied
from the timing controller 21, and then sequentially out-
puts the first scan signal to the scan signal lines (GF1
through GFk) in the first region FA. Moreover, the second
gate driver GDS generates the second scan signal in
accordance with (i) the second scan voltage supplied
from the second scan voltage generating circuit 8, (ii) a
nonselective voltage supplied from the nonselective volt-
age generating circuit 25, and (iii) a GCK supplied from
the timing controller 21, and then sequentially outputs
the second scan signal to the scan signal lines (GSk + 1
through GSm) in the second region SA.

[0045] Fig. 3isa circuit diagram specifically illustrating
the configuration shown in Fig. 2. As shown in Fig. 3, the
waveform generating section 7x includes: a transistor Tr1
(a first transistor) which is an NPN bipolar transistor; re-
sistors R1 and R2 (first and second resistors); a diode d;
and a transistor Tr2 (a second transistor) which is an N-
channel FET. The transistor Tr1 has (i) a collector termi-
nal connected to the constant-voltage regulated power
supply 11 and (ii) an emitter terminal connected to the
first gate driver GDF. The transistor Tr2 has (i) a source
terminal which is grounded and (ii) a gate terminal con-
nected to the LS| 35. The resistor R1 is provided between
the collector terminal of the transistor Tr1 and a base
terminal of the transistor Tr1. The diode d has (i) an anode
terminal connected to the emitter terminal of the transis-
tor Tr1 and (ii) a cathode terminal connected to the base
terminal of the transistor Tr1. The base terminal of the
transistor Tr1 is connected to a node X. A drain terminal
ofthe transistor Tr2is connected toanode Y. The resistor
R2is provided between the node X and the node Y. More-
over, the waveform adjusting section 7y includes three
resistors r1 through r3, and three transistors S1 through
S3. More specifically, the resistors r1 through r3 are con-
nected in series with the three transistors S1 through S3,
respectively, in this order. The series-connected r1 and
S1, the series-connected r2 and S2, and the series-con-
nected r3 and S3 are connected in parallel with each
other, and (i) one ends of the resistors r1 through r3 are
connected to the node X and (ii) one ends of the transis-
tors S1 through S3 are connected to the node Y. Gate
terminals of the respective transistors S1 through S3 are
connected to the LSI 35. Thatis, in the first scan voltage
generating circuit 7, the waveform adjusting section 7y
is provided in parallel with the resistor R2 which is pro-
vided, in the waveform generating section 7x, between
the base terminal of the transistor Tr1 and the drain ter-
minal of the transistor Tr2.

[0046] Similarly, the waveform generating section 8x
includes: a transistor Tr1 which is an NPN bipolar tran-
sistor; resistors R1 and R2; a diode d; and a transistor
Tr2 which is an N-channel FET. The transistor Tr1 has
(i) a collector terminal connected to the constant-voltage
regulated power supply 11 and (ii) an emitter terminal
connected to the second gate driver GDS. The transistor
Tr2 has (i) a source terminal which is grounded and (i)
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a gate terminal connected to the LSI 35. The resistor R1
is provided between the collector terminal of the transis-
tor Tr1 and a base terminal of the transistor Tr1. The
diode d has (i) an anode terminal connected to the emitter
terminal of the transistor Tr1 and (ii) a cathode terminal
connected to the base terminal of the transistor Tr1. The
base terminal of the transistor Tr1 is connected to a node
X. A drain terminal of the transistor Tr2 is connected to
a node Y. The resistor R2 is provided between the node
X and the node Y. Moreover, the waveform adjusting
section 8y includes three resistors r1 through r3, and
three transistors S1 through S3. More specifically, the
resistors r1 through r3 are connected in series with the
three transistors S1 through S3, respectively, in this or-
der. The series-connected r1 and S1, the series-connect-
ed r2 and S2, and the series-connected r3 and S3 are
connected in parallel with each other, and (i) one ends
of the resistors r1 through r3 are connected to the node
X and (ii) one ends of the transistors S1 through S3 are
connected tothe node Y. Gate terminals of the respective
transistors S1 through S3 are connected to the LSI 35.
That is, in the second scan voltage generating circuit 8,
the waveform adjusting section 8y is provided in parallel
with the resistor R2 which is provided, in the waveform
generating section 8x, between the base terminal of the
transistor Tr1 and the drain terminal of the transistor Tr2.
[0047] Fig. 4 illustrates waveforms of A through F,
where A is an output of the constant-voltage regulated
power supply 11, B is an input to the first gate driver GDF,
C is an input (a pulse signal) to the gate terminal of the
transistor Tr2, D is an output of the nonselective voltage
generating circuit 25, E is an input (GCK) to the first gate
driver GDF from the timing controller 21, and F is a volt-
age pulse generated at the first gate driver GDF.

[0048] The constant-voltage regulated power supply
11 supplies an output A to the collector terminal of the
transistor Tr1. After predetermined time has elapsed
since the transistor Tr2 is turned OFF (i.e., the transistor
Tr2 receives an input C of "L" via the gate terminal), a
base current and a collector current of the transistor Tr1
becomes constant. This causes the GDF to receive an
input B of a constant voltage VGH. During the state, in a
case where the transistor Tr2 turns ON (i.e., the transistor
Tr2 receives an input C of "H" via the gate terminal), a
current flows through the diode d, and therefore the tran-
sistor Tr1 turns OFF. This causes the input B to start
decreasing from the VGH. Further, during the state, in a
case where the transistor Tr2 turns OFF (i.e., the tran-
sistor Tr2 receives aninput C of "L" via the gate terminal)
a current starts flowing through the collector of the tran-
sistor Tr1. This causes the input B to start increasing
toward the VGH. And, after predetermined time has
elapsed, the base current and the collector current of the
transistor Tr1 becomes constant, and this causes the in-
put B to become the VGH. The first scan voltage gener-
ating circuit 7 causes the constant voltage of the con-
stant-voltage regulated power supply 11 to have a wave-
form of a saw-edged shape, and then the voltage having



13 EP 2 187 379 A1 14

the waveform of the saw-edged shape is supplied to the
first gate driver GDF. Moreover, the first gate driver GDF
receives, from the nonselective voltage generating circuit
25, a constant voltage represented by D which is less
than a GND voltage. That is, the first gate driver GDF
selects a voltage (a nonselective voltage) supplied from
the nonselective voltage generating circuit 25 during a
period where an input E (GCK) of the timing controller
21 is "H". Whereas, during a period where the GCK is
"L", the first gate driver GDF selects a voltage (a first
scan voltage) supplied from the first scan voltage gener-
ating circuit 7. This causes a voltage pulse to have a
slope falling edge (return part) as shown by F in Fig. 4.
Then, the first gate driver GDF sequentially outputs, to
the scan signal lines (GF 1 through GFKk), a first scan sig-
nal (gate on pulse signal) in which such a voltage pulse
rises in an active period of the first scan signal.

[0049] The waveform adjusting section 7y sets a re-
sistance between the nodes X and Y in the first scan
voltage generating circuit 7. Specifically, each of the tran-
sistors S1 through S3 is turned ON or OFF in accordance
with a signal from the LSI 35. Fig. 5 illustrates patterns
(patterns 1 through 8) of combinations of ON and OFF
of the transistors S1 through S3. More specifically, S1 is
ON, S2is ON, and S3 is ON in a pattern 1; S1 is ON, S2
is ON, and S3is OFF in a pattern 2; S1 is ON, S2 is OFF,
and S3 is ON in a pattern 3; S1 is OFF, S2 is ON, and
S3is ON in a pattern 4; S1is ON, S2 is OFF, and S3 is
OFF in a pattern 5; S1is OFF, S2 is ON, and S3 is OFF
in a pattern 6; S1 is OFF, S2 is OFF, and S3is ON in a
pattern 7; and S1 is OFF, S2 is OFF, and S3 is OFF in
a pattern 8. For example, in the pattern 4, the resistance
between the nodes X and Y in the first scan voltage gen-
erating circuit 7 is equal to a combined resistance of the
resistor r2, the resistor r3, and the resistor R2.

[0050] Note that, in a case where the resistance be-
tween the nodes X and Y is large, the voltage pulse has
a gentle slope falling edge. Whereas, in a case where
the resistance between the nodes X and Y is small, the
pulse signal has a steep slope falling edge (see Fig. 6).
Accordingly, for example, in a case where luminance be-
comes lower in the second region SA than in the first
region FA while displays of an identical tone are being
carried out, it is only necessary that the second scan
signal G2, which is outputted from the second gate driver
GDS, has a falling edge whose slope is gentler than that
of the first scan signal G1 which is outputted from the
first gate driver GDF (see Fig. 6). As such, the resistance
between the nodes X and Y in the second scan voltage
generating circuit 8 becomes larger than the resistance
between the nodes X and Y in the first scan voltage gen-
erating circuit 7. This allows pattern settings (settings
ON/OFF of S1 through S3) of the waveform adjusting
section 7y and the waveform adjusting section 8y to be
carried out. More specifically, the memory 45 stores ad-
justing data in advance, and the LSI 35 outputs, in ac-
cordance with the adjusting data, signals to the respec-
tive waveform adjusting sections 7y and 8y. This causes
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the patterns to be set. Note that the adjusting data is
preferable to be set for each panel.

[0051] Fig. 7 is a circuit diagram illustrating another
specific example of the configuration shown in Fig. 2. As
shown in Fig. 7, the waveform generating section 7x in-
cludes a transistor Tr1 which is an NPN bipolar transistor;
resistors R1and R2; a diode d; and a transistor Tr2 which
is an N-channel FET. According to the configuration: The
transistor Tr1 has (i) a collector terminal connected to
the constant-voltage regulated power supply 11 and (ii)
an emitter terminal connected to the first gate driver GDF.
[0052] The transistor Tr2 has (i) a source terminal
which is grounded and (ii) a gate terminal connected to
the LSI 35. The resistor R1 is provided between the col-
lector terminal of the transistor Tr1 and a base terminal
of the transistor Tr1. The diode d has (i) an anode terminal
connected to the emitter terminal of the transistor Tr1
and (ii) a cathode terminal connected to the base terminal
of the transistor Tr1. The collector terminal of the tran-
sistor Tr1 is connected to a node X, and the resistor R2
is provided between a drain terminal of the transistor Tr2
and a node Y. Moreover, the waveform adjusting section
7y includes three resistors r1 through r3, and three tran-
sistors S1 through S3. More specifically, the resistors r1
through r3 are connected in series with the three transis-
tors S1through S3, respectively, in this order. The series-
connected r1 and S1, the series-connected r2 and S2,
and the series-connected r3 and S3 are connected in
parallel with each other, and (i) one ends of the resistors
r1 through r3 are connected to the node X and (ii) one
ends of the transistors S1 through S3 are connected to
the node Y. Gate terminals of the respective transistors
S1 through S3 are connected to the LS| 35. That is, in
the first scan voltage generating circuit 7, the waveform
adjusting section 7y is provided in parallel with the resis-
tor R1. Note that the waveform generating section 8x and
the waveform adjusting section 8y in the second scan
voltage generating circuit 8 have respective same con-
figurations as those of the waveform generating section
7x and the waveform adjusting section 7y, except that
an emitter terminal of the transistor Tr1 in the waveform
generating section 8x is connected to the second gate
driver GDS.

[0053] According to the configuration shown in Fig. 7,
a slope of a falling edge of the voltage pulse is also
changed in accordance with a change in resistance be-
tween the nodes X and Y. Accordingly, for example, in a
case where luminance becomes lower in the second re-
gion SA than in the first region FA while displays of an
identical tone are being carried out, it is only necessary
that the second scan signal, which is outputted from the
second gate driver GDS, has a falling edge whose slope
is gentler than that of the first scan signal which is out-
putted from the first gate driver GDF. This allows pattern
settings (settings ON/OFF of S1 through S3) of the wave-
form adjusting section 7y and the waveform adjusting
section 8y to be carried out. More specifically, the mem-
ory 45 stores adjusting data in advance, and the LSI 35
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outputs, in accordance with the adjusting data, signals
to the respective waveform adjusting sections 7y and 8y.
This causes the patterns to be set.

[0054] Fig. 8 is a circuit diagram illustrating a further
specific example of the configuration shown in Fig. 2. As
shown in Fig. 8, the waveform generating section 7x in-
cludes atransistor Tr1 which is an NPN bipolar transistor;
resistors R1and R2; a diode d; and a transistor Tr2 which
is an N-channel FET. The transistor Tr1 has (i) a collector
terminal connected to the constant-voltage regulated
power supply 11 and (ii) an emitter terminal connected
to a node X. The transistor Tr2 has (i) a source terminal
which is grounded, (ii) a gate terminal connected to the
LSI 35, and a drain terminal connected to a base terminal
of the transistor Tr1 via the resistor R2. The resistor R1
is provided between a collector terminal of the transistor
Tr1 and a base terminal of the transistor Tr1. The diode
d has (i) an anode terminal connected to the emitter ter-
minal of the transistor Tr1 and (ii) a cathode terminal con-
nected to the base terminal of the transistor Tr1. Node Y
is connected to the first gate driver GDF. Moreover, the
waveform adjusting section 7y includes three resistors
r1 through r3, and three transistors S1 through S3. More
specifically, the resistors r1 through r3 are connected in
series with the three transistors S1 through S3, respec-
tively, in this order. The series-connected r1 and S1, the
series-connected r2 and S2, and the series-connected
r3 and S3 are connected in parallel with each other, and
(i) one ends of the resistors r1 through r3 are connected
to the node X and (ii) one ends of the transistors S1
through S3 are connected to the node Y. Gate terminals
oftherespective transistors S1 through S3 are connected
to the LSI 35. That s, in the first scan voltage generating
circuit 7, the waveform adjusting section 7y is provided
between (i) the node X connected to the emitter terminal
of the transistor Tr1 and (ii) the node Y connected to the
first gate driver GDF. Note that, the waveform generating
section 8x and the waveform adjusting section 8y in the
second scan voltage generating circuit 8 have respective
same configurations as those of the waveform generating
section 7x and the waveform adjusting section 7y, except
that an emitter terminal of the transistor Tr1 of the wave-
form generating section 8x is connected to the second
gate driver GDS.

[0055] According to the configuration shown in Fig. 8,
a slope of a falling edge of the voltage pulse is also
change in accordance with a change in resistance be-
tween the nodes X and Y. Accordingly, for example, in a
case where luminance becomes lower in the second re-
gion SA than in the first region FA while displays of an
identical tone are being carried out, it is only necessary
that the second scan signal, which is outputted from the
second gate driver GDS, has a falling edge whose slope
is gentler than that of the first scan signal which is out-
putted from the first gate driver GDF. This allows pattern
settings (settings ON/OFF of S1 through S3) of the wave-
form adjusting section 7y and the waveform adjusting
section 8y to be carried out. More specifically, the mem-
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ory 45 stores adjusting data in advance, and the LS| 35
outputs, in accordance with the adjusting data, signals
to the respective waveform adjusting sections 7y and 8y.
This causes the patterns to be set.

[0056] In the present embodiment, the first scan volt-
age generating circuit 7 and the second scan voltage
generating circuit 8 include the respective waveform ad-
justing sections. However, the present invention is not
limited to this configuration. Alternatively, it is possible
that only one of the first or second scan voltage gener-
ating circuit includes a waveform adjusting section.

[Embodiment 2]

[0057] Fig. 9 is a block diagram illustrating a part of
the driver control circuit 3 and first and second gate driv-
ers GDF and GDS shown in Fig. 1. As shown in Fig. 9,
the driver control circuit 3 includes: a constant-voltage
regulated power supply 11; a nonselective voltage gen-
erating circuit 25; a memory 45; an LS| 35; a timing con-
troller 21; a first scan voltage generating circuit 7; and a
second scan voltage generating circuit 8. Note that the
first scan voltage generating circuit 7 includes a wave-
form generating section 7x and a waveform adjusting
section 7y, and the second scan voltage generating cir-
cuit 8 includes a waveform generating section 8x and a
waveform adjusting section 8y.

[0058] The first scan voltage generating circuit 7 con-
verts a constant voltage supplied from the constant-volt-
age regulated power supply 11 so that the converted volt-
age corresponds to the first region FA, and outputs to
the first gate driver GDF, as a first scan voltage, the con-
verted voltage. Moreover, the second scan voltage gen-
erating circuit 8 converts a constant voltage supplied from
the constant-voltage regulated power supply 11 so that
the converted voltage corresponds to the second region
SA, and outputs to the second gate driver GDS, as a
second scan voltage, the converted voltage. The timing
controller 21 outputs a GCK (gate clock pulse) to each
of the first and second gate drivers GDF and GDS. The
LSI 35 controls the waveform adjusting sections 7y and
8y in accordance with data read out from the memory 45.
[0059] Then, the first gate driver GDF generates the
first scan signal in accordance with (i) the first scan volt-
age supplied from the first scan voltage generating circuit
7, (i) a nonselective voltage supplied from the nonselec-
tive voltage generating circuit 25, and (iii) a GCK supplied
from the timing controller 21, and then sequentially out-
puts the first scan signal to the scan signal lines (GF1
through GFk) in the first region FA. The second gate driv-
er GDS generates the second scan signal in accordance
with (i) the second scan voltage supplied from the second
scan voltage generating circuit 8, (ii) a nonselective volt-
age supplied from the nonselective voltage generating
circuit 25, and (iii) a GCK supplied from the timing con-
troller 21, and then sequentially outputs the second scan
signal to the scan signal lines (GSk + 1 through GSm) in
the second region SA.
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[0060] Fig. 11 is acircuit diagram illustrating a specific
example of the configuration shown in Fig. 9. As shown
in Fig. 11, the waveform generating section 7x includes:
a transistor Tr3 (third transistor) which is an NPN bipolar
transistor; a resistor R3 (third resistor); and a zener diode
Td. The transistor Tr3 has (i) a collector terminal con-
nected to the constant-voltage regulated power supply
11 and (ii) an emitter terminal connected to the first gate
driver GDF. The zener diode Td has (i) an anode terminal
which is grounded and (ii) a cathode terminal connected
to a base terminal of the transistor Tr3. The resistor R3
is provided between a node X and a node Y. The node
X is connected to the collector terminal of the transistor
Tr3 and the node Y is connected to the base terminal of
the transistor Tr3. The waveform adjusting section 7y
includes three resistors r1 through r3, and three transis-
tors S1 through S3. More specifically, the resistors r1
through r3 are connected in series with the three transis-
tors S1through S3, respectively, in this order. The series-
connected r1 and S1, the series-connected r2 and S2,
and the series-connected r3 and S3 are connected in
parallel with each other, and (i) one ends of the resistors
r1 through r3 are connected to the node X and (ii) one
ends of the transistors S1 through S3 are connected to
the node Y. Gate terminals of the respective transistors
S1 through S3 are connected to the LS| 35. That is, in
the first scan voltage generating circuit 7, the waveform
adjusting section 7y is provided in parallel with the resis-
tor R3 which is provided between the collector terminal
and the base terminal of the transistor Tr3. Note that the
waveform generating section 8x and the waveform ad-
justing section 8y in the second scan voltage generating
circuit 8 have respective same configurations as those
of the waveform generating section 7x and the waveform
adjusting section 7y, except that an emitter terminal of
the transistor Tr3 of the waveform generating section 8x
is connected to the second gate driver GDS.

[0061] Fig. 12 illustrates waveforms of A, B, and D
through F, where A is an output of the constant-voltage
regulated power supply 11, B is an input to the first gate
driver GDF, D is an output of the nonselective voltage
generating circuit 25, E is an input (GCK) to the first gate
driver GDF from the timing controller 21, and F is a volt-
age pulse generated at the first gate driver GDF.
[0062] The collector terminal of the transistor Tr3 re-
ceives an output A from the constant-voltage regulated
power supply 11. The output A is reduced by the wave-
form generating section 7x, and then the output A thus
reduced is supplied, as an input B, to the first gate driver
GDF. The first gate driver GDF receives a constant volt-
age, which is less than a GND voltage represented by
D, from the nonselective voltage generating circuit 25.
Specifically, the first gate driver GDF selects a voltage
(nonselective voltage) supplied from the nonselective
voltage generating circuit 25 in a period during which an
input E (GCK) of "H" is supplied from the timing controller
21. Whereas, in a period during which the GCK is "L",
the first gate driver GDF selects a voltage (first scan volt-
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age) supplied from the first scan voltage generating cir-
cuit 7. This leads to a generation of a voltage having a
rectangular shape as shown by F in Fig. 12. Then, the
first gate driver GDF sequentially outputs, to the scan
signal lines (GF1 through GFk), a first scan signal (gate
on pulse) in which such a voltage pulse rises in an active
period of the first scan signal.

[0063] The waveform adjusting section 7y sets a re-
sistance between the nodes X and Y in the first scan
voltage generating circuit 7. Specifically, each of the tran-
sistors S1 through S3 is turned ON or OFF in accordance
with a signal from the LSI 35. Fig. 5 shows patterns (pat-
terns 1 through 8) of the combinations of ON and OFF
of the transistors S1 through S3.

[0064] In a case where the resistance between the
nodes XandY is changed, a base current of the transistor
Tr3 is changed. This causes a change in steepness (de-
gree of blunting) of rising and falling edges of the voltage
pulse. Accordingly, for example, in a case where lumi-
nance becomes higher in the second region SA than in
the first region FA while displays of an identical tone are
being carried out, it is only necessary that the second
scan signal G2, which is outputted from the second gate
driver GDS, has rising and falling edges which blunt fur-
ther than those of the first scan signal G1 which is out-
putted from the first gate driver GDF (see Fig. 13). This
allows pattern settings (settings ON/OFF of S1 through
S3) of the waveform adjusting section 7y and the wave-
form adjusting section 8y to be carried out. More specif-
ically, the memory 45 stores adjusting data in advance,
and the LSI 35 outputs, in accordance with the adjusting
data, signals to the respective waveform adjusting sec-
tions 7y and 8y. This causes the patterns to be set.
[0065] Fig. 15 is a circuit diagram illustrating another
specific example of the configuration shown in Fig. 9. As
shown in Fig. 15, the waveform generating section 7x
includes a transistor Tr3 which is an NPN bipolar tran-
sistor; aresistor R3; and a zener diode Td. The transistor
Tr3 has (i) a collector terminal connected to the constant-
voltage regulated power supply 11 and (ii) an emitter ter-
minal connected to a node X. The zener diode Td has (i)
an anode terminal which is grounded and (ii) a cathode
terminal connected to a base terminal of the transistor
Tr3. The resistor R3 is provided between the collector
terminal of the transistor Tr3 and the base terminal of the
transistor Tr3. The node X is connected to the emitter
terminal of the transistor Tr3, and the node Y is connected
to the first gate driver GDF. The waveform adjusting sec-
tion 7y includes three resistors r1 through r3, and three
transistors S1 through S3. More specifically, the resistors
r1 through r3 are connected in series with the three tran-
sistors S1 through S3, respectively, in this order. The
series-connected r1 and S1, the series-connected r2 and
S2, and the series-connected r3 and S3 are connected
in parallel with each other, and (i) one ends of the resistors
r1 through r3 are connected to the node X and (ii) one
ends of the transistors S1 through S3 are connected to
the node Y. Gate terminals of the respective transistors
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S1 through S3 are connected to the LSI 35. That is, in
the first scan voltage generating circuit 7, the waveform
adjusting section 7y is provided between the emitter ter-
minal of the transistor Tr3 and the first gate driver GDF.
Note that the waveform generating section 8x and the
waveform adjusting section 8y in the second scan voltage
generating circuit 8 have respective same configurations
as those of the waveform generating section 7x and the
waveform adjusting section 7y, except that an emitter
terminal of the transistor Tr3 of the waveform generating
section 8x is connected to the second gate driver GDS.
[0066] According to the configuration shownin Fig. 15,
in a case where the resistance (value of dumping resist-
ance) between the nodes X and Y is changed, the degree
of blunting of rising and falling edges of the voltage pulse
is changed. Accordingly, for example, in a case where
luminance becomes higher in the second region SA than
in the first region FA while displays of an identical tone
are being carried out, it is only necessary that the second
scan signal G2, which is outputted from the second gate
driver GDS, has rising and falling edges which blunt fur-
ther than those of the first scan signal G1 which is out-
putted from the first gate driver GDF. This allows pattern
settings (settings ON/OFF of S1 through S3) of the wave-
form adjusting section 7y and the waveform adjusting
section 8y to be carried out. More specifically, the mem-
ory 45 stores adjusting data in advance, and the LSI 35
outputs, in accordance with the adjusting data, signals
to the respective waveform adjusting sections 7y and 8y.
This causes the patterns to be set.

[0067] Fig. 16 is a circuit diagram illustrating a further
specific example of the configuration shown in Fig. 9. As
shown in Fig. 16, the waveform generating section 7x
includes an amplifier (circuit) AMP and resistors R4 and
R5 (fourth and fifth resistors). The amplifier AMP has (i)
an output terminal connected to the first gate driver GDF,
(ii) a non-inverted (positive phase) input terminal con-
nected to the constant-voltage regulated power supply
11, and (iii) an inverted (negative phase) input terminal
connected to a node X. The resistor R4 is provided be-
tween ground and the node X. The resistor R5 is provided
between the output terminal of the amplifier AMP and the
node X. The waveform adjusting section 7y includes
three resistors r1 through r3, and three transistors S1
through S3. More specifically, the resistors r1 through r3
are connected in series with the three transistors S1
through S3, respectively, in this order. The series-con-
nected r1 and S1, the series-connected r2 and S2, and
the series-connected r3 and S3 are connected in parallel
with each other, and (i) one ends of the resistors r1
through r3 are connected to the node X and (ii) one ends
of the transistors S1 through S3 are connected to the
node Y. Gate terminals of the respective transistors S1
through S3 are connected to the LSI 35. That is, accord-
ing to the first scan voltage generating circuit 7, the wave-
form adjusting section 7y is provided between the invert-
ed input terminal and the output terminal of the amplifier
AMP. Note that the waveform generating section 8x and
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the waveform adjusting section 8y in the second scan
voltage generating circuit 8 have respective same con-
figurations as those of the waveform generating section
7x and the waveform adjusting section 7y, except that
an output terminal of the amplifier AMP in the waveform
generating section 8x is connected to the second gate
driver GDS.

[0068] The waveform adjusting section 7y sets a re-
sistance between the nodes X and Y in the first scan
voltage generating circuit 7. Specifically, each of the tran-
sistors S1 through S3 is turned ON or OFF in accordance
with a signal from the LSI 35. Fig. 5 illustrates patterns
(patterns 1 through 8) of combinations of ON and OFF
of the transistors S1 through S3.

[0069] In a case where the resistance between the
nodes X and Y is changed, a height of the voltage pulse
(voltage value) is changed. Accordingly, for example, in
a case where luminance becomes higher in the second
region SA than in the first region FA while displays of an
identical tone are being carried out, it is only necessary
that the second scan signal G2 in its active period takes
a voltage value smaller than that of the first scan signal
G1in its active period (see Fig. 14). This allows pattern
settings (settings ON/OFF of S1 through S3) of the wave-
form adjusting section 7y and the waveform adjusting
section 8y to be carried out. More specifically, the mem-
ory 45 stores adjusting data in advance, and the LS| 35
outputs, in accordance with the adjusting data, signals
to the respective waveform adjusting sections 7y and 8y.
This causes the patterns to be set.

[0070] In the present embodiment, the waveform ad-
justing sections 7y and 8y and the waveform generating
sections 7x and 8x can be configured as shown in Fig.
26. In Fig. 26, the waveform generating section 7x is a
switching regulator which includes: a comparison circuit
22; an oscillating circuit 21; a transistor Tr7, a coil L, a
diode d, a capacitor C, and a resistor R20. Note that the
coil L is provided between the constant-voltage regulated
power supply 11 and a drain terminal of the transistor
Tr7. The diode d has (i) an anode terminal connected to
the drain terminal of the transistor Tr7 and (ii) a cathode
terminal connected to one of electrodes of the capacitor
C, and the other of the electrodes of the capacity C is
grounded. Moreover, the comparison circuit 22 has an
output terminal connected to the oscillating circuit 21.
The oscillating circuit 21 is connected to a gate terminal
of the transistor Tr7. The first gate driver GDF is connect-
ed to the cathode terminal of the diode d. The resistor
R20is provided between ground and anode Y. The node
Y is connected to the comparison circuit 22 (input termi-
nal), and the comparison circuit receives areference volt-
age. Further, the waveform adjusting section 7y is pro-
vided between the node Y and the node X which is con-
nected to the first gate driver GDF. Note that the wave-
form adjusting section 7y shown in Fig. 26 has a config-
uration identical to that of the waveform adjusting section
7y shown in Fig. 16. The waveform generating section
8x and the waveform adjusting section 8y in the second
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scan voltage generating circuit 8 have respective same
configurations as those of the waveform generating sec-
tion 7x and the waveform adjusting section 7y, except
that the node X in the waveform generating section 8x is
connected to the second gate driver GDS.

[0071] In a case where the resistance between the
nodes X and Y is changed, a height of the voltage pulse
(voltage value) is changed. Accordingly, for example, in
a case where luminance becomes higher in the second
region SA than in the first region FA while displays of an
identical tone are being carried out, it is only necessary
that the second scan signal G2 in its active period takes
a voltage value smaller than a voltage value of the first
scan signal G1 in its active period (see Fig. 14). This
allows pattern settings (settings ON/OFF of S1 through
S3) of the waveform adjusting section 7y and the wave-
form adjusting section 8y to be carried out. More specif-
ically, the memory 45 stores adjusting data in advance,
and the LSI 35 outputs, in accordance with the adjusting
data, signals to the respective waveform adjusting sec-
tions 7y and 8y. This causes the patterns to be set.
[0072] In the present embodiment, the first scan volt-
age generating circuit 7 and the second scan voltage
generating circuit 8 includes the respective waveform ad-
justing sections. However, the present invention is not
limited to the configuration. Alternatively, it is possible
that only one of the first or second scan voltage gener-
ating circuit includes the waveform adjusting section.

[Embodiment 3]

[0073] In the present embodiment, as shown in Fig.
17, (i) a subsequent stage circuit 10 shown in Fig. 10 is
provided so as to follow the waveform generating section
7x shown in Fig. 11 and a subsequent stage circuit 10
shown in Fig. 10 is provided so as to follow the waveform
generating section 8x shown in Fig. 11. That is, the sub-
sequent stage circuit 10 is provided between the first gate
driver GDF and an emitter terminal of the transistor Tr3,
and the another subsequent stage circuit 10 is provided
between the second gate driver GDS and an emitter ter-
minal of the transistor Tr3. Note that each of the subse-
quent stage circuits 10 includes: a transistor Tr11 which
is an NPN bipolar transistor; resistors R11 and R12; a
diode d; and a transistor Tr 12 which is an N-channel
FET. The transistor Tr12 has a source terminal which is
grounded. The resistor R11 is provided between a col-
lector terminal of the transistor Tr11 and a base terminal
of the transistor Tr11. The diode d has (i) an anode ter-
minal connected to the emitter terminal of the transistor
Tr11 and (ii) a cathode terminal connected to the base
terminal of the transistor Tr11. The resistor R12 is pro-
vided between the base terminal of the transistor Tr11
and a drain terminal of the transistor Tr 12. According to
the configuration shown in Fig. 17, the emitter terminal
of the transistor Tr11 shown in Fig. 10 is connected to
the first gate driver GDF (second gate driver GDS), and
the collector terminal of the transistor Tr11 is connected
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to the emitter terminal of the transistor Tr3. The gate ter-
minal of the transistor Tr12 shown in Fig. 10 is connected
to the timing controller 21. According to the configuration
shownin Fig. 17, the waveform adjusting sections 7y and
8y can have resistances which are different from each
other. This allows the first scan signal G1 to have awave-
form, during its active period, which is different from that
of the second scan signal G2.

[0074] Moreover, in the present embodiment, as
shown in Fig. 18, (i) a subsequent stage circuit 10 shown
in Fig. 10 can be provided so as to follow the waveform
generating section 7x shown in Fig. 15 and a subsequent
stage circuit 10 shown in Fig. 10 can be provided so as
to follow the waveform generating section 8x shown in
Fig. 15. That is, the subsequent stage circuit 10 is pro-
vided between the first gate driver GDF and the node Y,
and the another subsequent stage circuit 10 is provided
between the second gate driver GDS and the node Y.
According to the configuration shown in Fig. 18, an emit-
ter terminal of the transistor Tr11 shown in Fig. 10 is
connected to the first gate driver GDF (second gate driver
GDS), the collector terminal of the transistor Tr11 is con-
nected to the node Y, and the gate terminal of the tran-
sistor Tr12 shown in Fig. 10 is connected to the timing
controller 21. According to the configuration shown in
Fig. 18, the waveform adjusting sections 7y and 8y can
have resistances which are different from each other.
This allows first scan signal G1 to have a waveform, dur-
ing its active period, which is different from that of the
second scan signal G2.

[0075] Moreover, in the present embodiment, as
shown in Fig. 19, (i) a subsequent stage circuit 10 shown
in Fig. 10 can be provided so as to follow the waveform
generating section 7x shown in Fig. 16 and a subsequent
stage circuit 10 shown in Fig. 10 can be provided so as
to follow the waveform generating section 8x shown in
Fig. 16. That is, the subsequent stage circuit 10 is pro-
vided between the first gate driver GDF and the output
terminal of the amplifier AMP, and the another subse-
quent stage circuit 10 is provided between the second
gate driver GDS and the output terminal of the amplifier
AMP. According to the configuration shown in Fig. 19,
the emitter terminal of the transistor Tr11 shown in Fig.
10is connected to the first gate driver GDF (second gate
driver GDS), and the collector terminal of the transistor
Tr11 is connected to the output terminal of the amplifier
AMP. The gate terminal of the transistor Tr12 shown in
Fig. 10 is connected to the timing controller 21. According
to the configuration shown in Fig. 19, the waveform ad-
justing sections 7y and 8y can have resistances which
are different from each other. This allows the first scan
signal G1 to have a waveform, during its active period,
which is different from that of the second scan signal G2.
Note that a pulse signal can be supplied from the timing
controller 21 to the gate terminal of the transistor Tr12 in
the subsequent stage circuit 10, via the LSI 35.
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[Embodiment 4]

[0076] Fig. 20 is a block diagram illustrating a part of
the driver control circuit 3 and the first and second gate
drivers GDF and GDS shown in Fig. 1. As shown in Fig.
20, the driver control circuit 3 includes: a constant-voltage
regulated power supply 11; a nonselective voltage gen-
erating circuit 25; a memory 45; an LS| 35; a scan voltage
generating circuit 9; a first timing controller 5; and a sec-
ond timing controller 6. The first timing controller 5 in-
cludes a waveform adjusting section 5a, and the second
timing controller 6 includes a waveform adjusting section
6a.

[0077] The scan voltage generating circuit 9 generates
a scan voltage with the use of a constant voltage supplied
from the constant-voltage regulated power supply 11,
and then outputs the scan voltage to the first gate driver
GDF and the second gate driver GDS. The first timing
controller 5 generates a first GCK (gate clock) which cor-
responds to the first region FA, and then outputs the first
GCK to the first gate driver GDF. The second timing con-
troller 6 generates a second GCK (gate clock) which cor-
responds to the second region SA, and then outputs the
second GCK to the second gate driver GDS. The LS| 35
controls the waveform adjusting sections 5a and 6a in
accordance with data read out from the memory 45.
[0078] The first gate driver GDF generates the first
scan signal G1 in accordance with the scan voltage sup-
plied from the scan voltage generating circuit 9, a non-
selective voltage supplied from the nonselective voltage
generating circuit 25, and the first GCK supplied from the
first timing controller 5, and then sequentially outputs the
first scan signal G1 to the scan signal lines (GF 1 through
GFKk) in the first region FA. Moreover, the second gate
driver GDS generates the second scan signal G2 in ac-
cordance with the scan voltage supplied from the scan
voltage generating circuit 9, a nonselective voltage sup-
plied from the nonselective voltage generating circuit 25,
and the second GCK supplied from the second timing
controller 6, and then sequentially outputs the second
scan signal G2 to the scan signal lines (GSk + 1 through
GSm) in the second region SA.

[0079] Fig. 22 shows each of waveforms P through R,
where: P is adata signal; Qis a signal (first GCK) supplied
to the first gate driver GDF from the first timing controller
5; and R is a voltage pulse signal (a waveform of the first
scan signal G1 during its active period) generated by the
first gate driver GDF. The first gate driver GDF selects a
voltage (nonselective voltage) supplied from the nonse-
lective voltage generating circuit 25 while an input signal
(first GCK) of "H" is being supplied from the first timing
controller 5. Whereas, while the first GCK of "L" is being
supplied, the first gate driver GDF selects a voltage (scan
voltage) supplied from the scan voltage generating circuit
9. This leads to a generation of a voltage pulse having a
rectangular shape as shown by R. Then, the first gate
driver GDF outputs, to the scan signal lines (GF 1 through
GFk), afirstscan signal G1 (gate on pulse signal) in which
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such a voltage pulse rises in an active period of the first
scan signal G1.

[0080] The waveform adjusting section 5a adjusts a
waveform of the first GCK, and the waveform adjusting
section 6a adjusts a waveform of the second GCK. For
example, as shown in Fig. 22, the first GCK and the sec-
ond GCK have respective pulse signals (i) which rise at
a same timing and (ii) whose widths are different from
each other. This allows a width of an active period of the
first scan signal G1 to be different from that of the second
scan signal G2.

[0081] Accordingly, for example, in a case where lu-
minance becomes higher in the second region SA than
in the first region FA while displays of an identical tone
are being carried out, it is only necessary that the width
of the active period of the second scan signal G2 be-
comes shorter than the width of the active period of the
first scan signal G1 (see Fig. 22). This allows the wave-
form adjusting section 5a and the waveform adjusting
section 6a to be controlled More specifically, the memory
45 stores adjusting data in advance, and the LSI 35 out-
puts, in accordance with the adjusting data, signals to
the respective waveform adjusting sections 5a and 6a.
This causes the setting to be carried out. Note that the
adjusting data is preferable to be set for each panel.
[0082] According to the configuration, the timing con-
trollers (5 and 6) generate the first GCK and the second
GCK, respectively. However, the present invention is not
limited to this. For example, as shown in Fig. 27, it is
possible that (i) the first timing controller 5 generates the
first GCK and a first GOE, (ii) the second timing controller
6 generates the second GCK and the second GOE, and
(iii) the first GOE and the second GOE are set to have
respective different phases. This causes the first scan
signal G1 to have a width of the active period which is
different from that of the second scan signal G2.

[0083] Further, in the present embodiment, it is possi-
ble that, as shown in Fig. 24, two subsequent stage cir-
cuits 10 shown in Fig. 10, which are connected to the
respective waveform adjusting sections 5a and 6a are
provided, instead of the scan voltage generating circuit
9 shown in Fig. 20. According to the configuration, the
first scan signal G1 has a slope falling edge as shown in
Fig. 25. In a case where the waveform adjusting section
5a (the waveform adjusting section 6a) adjusts the wave-
form of a pulse signal supplied to the gate terminal of the
transistor Tr12 shown in Fig. 10, the first scan signal G1
has a start timing of the falling edge which is different
from the second scan signal G2, as shown in Fig. 25.
This allows the first scan signal G1 to have a waveform,
during an active period, which is different from that of the
second scan signal G2.

[0084] In the present embodiment, the first timing con-
troller 5 and the second timing controller 6 include the
respectively waveform adjusting sections. However, the
present invention is not limited to the configuration. It is
possible that only one of the first timing controller 5 or
the second timing controller 6 includes the waveform ad-
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justing section.
[Embodiment 5]

[0085] Fig. 21 is a block diagram illustrating a part of
the driver control circuit 3 and the first and second gate
drivers GDF and GDS shown in Fig. 1. As shown in Fig.
21, thedriver control circuit 3 includes: a constant-voltage
regulated power supply 11; a nonselective voltage gen-
erating circuit 25; a memory 45; an LSI 35 (timing adjust-
ing section controlling circuit); a scan voltage generating
circuit 9; a first timing controller 5; and a second timing
controller 6. The first timing controller 5 includes a timing
adjusting section 5b, and the second timing controller 6
includes a timing adjusting section 6b.

[0086] The scan voltage generating circuit 9 generates
a scan voltage in accordance with a constant voltage
supplied from the constant-voltage regulated power sup-
ply 11, and then sequentially outputs the scan voltage to
the first gate driver GDF and the second gate driver GDS.
The first timing controller 5 generates a first GCK (gate
clock) which corresponds to the first region FA, and then
outputs the first GCK to the first gate driver GDF. The
second timing controller 6 generates a second GCK (gate
clock) which corresponds to the second region SA, and
then outputs the second GCK to the second gate driver
GDS. The LSI 35 controls the timing adjusting sections
5b and 6b in accordance with data read out from the
memory 45.

[0087] The first gate driver GDF generates the first
scan signal in accordance with the scan voltage supplied
from the scan voltage generating circuit 9, a nonselective
voltage supplied from the nonselective voltage generat-
ing circuit 25, and the first GCK supplied from the first
timing controller 5, and then sequentially outputs the first
scan signal to the scan signal lines (GF1 through GFk)
in the first region FA. Moreover, the second gate driver
GDS generates the second scan signal in accordance
with the scan voltage supplied from the scan voltage gen-
erating circuit 9, a nonselective voltage supplied from the
nonselective voltage generating circuit 25, and the sec-
ond GCK supplied from the second timing controller 6,
and then sequentially outputs the second scan signal to
the scan signal lines (GSk + 1 through GSm) in the sec-
ond region SA.

[0088] Fig. 23 shows each of waveforms P through R,
where: P is a data signal; Qis a signal (first GCK) supplied
to the first gate driver GDF from the first timing controller
5; and R is a voltage pulse signal (a waveform of the first
scan signal G1 during its active period) generated by the
first gate driver GDF. The first gate driver GDF selects a
voltage (nonselective voltage) supplied from the nonse-
lective voltage generating circuit 25 while an input signal
(first GCK) of "H" is being supplied from the first timing
controller 5. Whereas, while the first GCK of "L" is being
supplied, the first gate driver GDF selects a voltage (scan
voltage) supplied from the scan voltage generating circuit
9. This leads to a generation of a voltage pulse having a
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rectangular shape as shown by R. Then, the first gate
driver GDF outputs, to the scan signal lines (GF 1 through
GFk), a first scan signal (gate on pulse signal) in which
such a voltage pulse rises in an active period of the first
scan signal.

[0089] The timing adjusting section 5b adjusts the tim-
ing of the first GCK, and the timing adjusting section 6b
adjusts the timing of the second GCK. For example, as
shown in Fig. 23, the first GCK and the second GCK have
respective pulse signals (i) whose widths are the same
and (ii) which rise at different timings. This allows the first
scan signal G1 to have a period (writing time), during
which active period and data signal outputting period
overlap each other, which is different from that of the
second scan signal G2, while the first scan signal G1 and
the second scan signal G2 have an identical waveform
during their respective active periods.

[0090] Accordingly, for example, in a case where lu-
minance in the second region SA becomes higher than
luminance in the first region FA in carrying out a display
in an identical tone, the timing adjusting section 5b and
the timing adjusting section 6b are set so that (i) a pulse
signal of the first GCK falls after a data signal starts being
outputted and a next pulse signal rises before the data
signal finishes being outputted, and (ii) a pulse signal of
the second GCK falls before a data signal starts being
outputted and a next pulse signal rises before the data
signal finishes being outputted (see Fig. 23). More spe-
cifically, the memory 45 stores adjusting data in advance,
and the above setting is carried out by the LSI 35 output-
ting a signal, which is in accordance with the adjusting
data, to the timing adjusting section 5b and the timing
adjusting section 6b. Note that the adjusting data is pref-
erable to be set for each panel.

[0091] As shown in Fig. 28, another liquid crystal dis-
play device of the present embodiment can have a dis-
play section which is divided into a right region and a left
region. Thatis, a display section 2 is divided into (i) a first
region FA (left half) including the data signal lines SF1
through SFk and the scan signal lines GF1 through GFm
and (ii) the second region SA (right half) including the
data signal lines SSk+1 through SSn and the scan signal
lines GS1 through GSm. Each of the first and second
regions (FA and SA) is separately driven. According to
the configuration, (i) the data signal lines SF1 through
SFk, which are included in the first region FA, are driven
by the first source driver SDF and (ii) the scan signal lines
GF1 through GFm, which are included in the first region
FA, are driven by the first gate driver GDF, whereas (iii)
the data signal lines SSk+1 through SSn, which are in-
cluded in the second region SA, are driven by the second
source driver SDS and (iv) the scan signal lines GS1
through GSm, which are included in the second region
SA, are driven by the second gate driver GDS.

[0092] Inthe present embodiment, the first timing con-
troller 5 and the second timing controller 6 include the
timing adjusting sections, respectively. However, the
present invention is not limited to the configuration. Al-
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ternatively, it is possible that only one of the first and
second timing controllers includes the timing adjusting
section.

[0093] As shown in Fig. 29, a television receiver (a
liquid crystal TV) of the present embodiment includes: a
liquid crystal display device 1; and a tuner section 40
which receives television broadcasting and outputs a vid-
eo signal. According to the television receiver 50, the
liquid crystal display device 1 carries out a video (image)
display in accordance with the video signal outputted
from the tuner section 40.

[0094] The present invention is not limited to the de-
scription of the embodiments above, but may be altered
by a skilled person within the scope of the claims. An
embodiment based on a proper combination of technical
means disclosed in different embodiments is encom-
passed in the technical scope of the present invention.

Industrial Applicability

[0095] The display device of the present invention is
suitably applicable, in particular, to a liquid crystal display
device such as a liquid crystal TV.

Claims
1. A display device comprising:

a display section in which a plurality of data sig-
nal lines and a plurality of scan signal lines are
provided, the display section including (i) a first
region including some of the plurality of scan
signal lines to which a first scan signal is se-
quentially supplied and (ii) a second region in-
cluding the others of the plurality of scan signal
lines to which a second scan signal is sequen-
tially supplied; and

a waveform adjusting section which causes the
first scan signal to have a waveform, during an
active period, which is different from a waveform
which the second scan signal has during an ac-
tive period.

2. A display device comprising:

a display section in which a plurality of data sig-
nal lines and a plurality of scan signal lines are
provided, the display section including (i) a first
region where some of the plurality of scan signal
lines are provided and (ii) a second region where
the others of the plurality of scan signal lines are
provided, a first scan signal being generated so
as to correspond to the firstregion, and a second
scan signal being generated so as to correspond
to the second scan region; and

atiming adjusting section which causes atiming,
at which an active period of the first scan signal
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starts during a data signal outputting period, to
be different from a timing at which an active pe-
riod of the second scan signal starts during the
data signal outputting period.

A display device as set forth in claim 1, further com-
prising:

a waveform adjusting section controlling circuit
which controls the waveform adjusting section
in accordance with inputted adjusting data.

A display device as set forth in claim 2, further com-
prising:

a timing adjusting section controlling circuit
which controls the timing adjusting section in ac-
cordance with inputted adjusting data.

A display device as set forth in claim 3 or 4, further
comprising:

a memory which stores the adjusting data.

The display device as set forth in claim 1, wherein:
the waveform adjusting section causes the first scan
signal to have a width of an active period which is
different from that of the second scan signal.

The display device as set forth in claim 1, wherein:
each of the first scan signal and the second scan
signal at least partially has a slope falling edge at an
end of the active period.

The display device as set forth in claim 7, wherein:
the waveform adjusting section causes the first scan
signal to have a degree, to which the falling edge
slopes, which is different from a degree of the second
scan signal.

The display device as set forth in claim 7, wherein:
the waveform adjusting section causes the first scan
signal to have a start timing of the falling edge which
start timing is different from a start timing of the falling
edge of the second scan signal.

The display device as set forth in claim 1, wherein:
the waveform adjusting section causes the first scan
signal to have a steepness of the rising edge which
steepness is different from that of the second scan
signal.

The display device as set forth in claim 1, wherein:
the waveform adjusting section causes the first scan
signal to have a steepness of the falling edge which
steepness is different from that of the second scan
signal.
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The display device as set forth in claim 1, wherein:
the waveform adjusting section causes the first scan
signal to have a voltage, during an active period,
which is different from a voltage which the second
scan signal has during an active period.

The display device as set forth in claim 2, wherein:
the first scan signal is generated with use of a first
clock signal;

the second scan signal is generated with use of a
second clock signal; and

the timing adjustment section causes the first clock
signal to have a phase which is different from that of
the second clock signal, when the data signal starts
being outputted.

A display device as set forth in claim 1, further com-
prising:

a first scan signal line driving circuit correspond-
ing to the first region; and

a second scan signal line driving circuit corre-
sponding to the second region,

thefirst scan signal line driving circuit generating
the first scan signal in accordance with a first
scan voltage, and the second scan signal line
driving circuit generating the second scan signal
in accordance with a second scan voltage.

A display device as set forth in claim 14, further com-
prising:

afirst scan voltage generating circuit which gen-
erates the first scan voltage; and

a second scan voltage generating circuit which
generates the second scan voltage,

at least one of the first scan voltage generating
circuit and the second scan voltage generating
circuitincluding the waveform adjusting section.

The display device as set forth in claim 15, wherein:
thefirst scan voltage generating circuit causes a con-
stant voltage to have a periodical change so as to
generate the first scan voltage; and

the second scan voltage generating circuit causes a
constant voltage to have a periodical change so as
to generate the second scan voltage.

The display device as set forth in claim 15, wherein:
thefirst scan voltage generating circuit causes a con-
stant voltage to increase or decrease so as to gen-
erate the first scan voltage; and

the second scan voltage generating circuit causes a
constant voltage to increase or decrease so as to
generate the second scan voltage.

The display device as set forth in claim 16, wherein:
each of the first scan voltage generating circuit and
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the second voltage generating circuit includes a first
transistor, a second transistor, a first resistor, a sec-
ond resistor, and a diode;

the first transistor has (i) a collector terminal con-
nected to a constant-voltage regulated power supply
and (ii) an emitter terminal connected to a corre-
sponding one of the first and second scan signal line
driving circuits;

the second transistor has a first conductive terminal
which is grounded and a control terminal to which a
signal is supplied for controlling a timing causing the
periodical change;

the first resistor is provided between the collector
terminal of and a base terminal of the first transistor;
the second resistor is provided between the base
terminal of the first transistor and a second conduc-
tive terminal of the second transistor; and

the diode has (i) an anode terminal connected to the
emitter terminal of the first transistor and (ii) a cath-
ode terminal connected to the base terminal of the
first transistor.

The display device as set forth in claim 18, wherein:
atleast one of the first scan voltage generating circuit
and the second voltage generating circuit includes
a waveform adjusting section, serving as a variable
resistor, which is provided in parallel with the second
resistor.

The display device as set forth in claim 18, wherein:
atleast one of the first scan voltage generating circuit
and the second voltage generating circuit includes
a waveform adjusting section, serving as a variable
resistor, which is provided in parallel with the first
resistor.

The display device as set forth in claim 16, wherein:
each of the first scan voltage generating circuit and
the second scan voltage generating circuit includes
a first transistor, a second transistor, a first resistor,
a second resistor, and a diode;

the first transistor has a collector terminal connected
to a constant-voltage regulated power supply; the
second transistor has a first conductive terminal
which is grounded and a control terminal to which a
signal is supplied for controlling a timing causing the
periodical change;

the first resistor is provided between the collector
terminal of and a base terminal of the first transistor;
the second resistor is provided between the base
terminal of the first transistor and a second conduc-
tive terminal of the second transistor;

the diode has (i) an anode terminal connected to the
emitter terminal of the first transistor and (ii) a cath-
ode terminal connected to the base terminal of the
first transistor; and

atleast one of the first scan voltage generating circuit
and the second scan voltage generating circuit in-
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cludes a waveform adjusting section, serving as a
variable resistance, which is provided between the
emitter terminal of the first transistor and a corre-
sponding one of the first and second scan signal line
driving circuits.

The display device as set forth in claim 15, wherein:
each of the first scan voltage generating circuit and
the second scan voltage generating circuit includes
a third transistor, a third resistor, and a zener diode;
the third transistor has (i) a collector terminal con-
nected to a constant-voltage regulated power supply
and (ii) an emitter terminal connected to a corre-
sponding one of the first and second scan signal line
driving circuits;

the zener diode has (i) an anode terminal which is
grounded and (ii) a cathode terminal connected to a
base terminal of the third transistor; and

the third resistor is provided between the collector
terminal of the third transistor and the base terminal
of the third transistor.

The display device as set forth in claim 22, wherein:
atleast one of the first scan voltage generating circuit
and the second scan voltage generating circuit in-
cludes a waveform adjusting section, serving as a
variable resistance, which is provided in parallel with
the third resistor.

The display device as set forth in claim 15, wherein:
each of the first scan voltage generating circuit and
the second scan voltage generating circuit includes
a third transistor, a third resistor, and a zener diode;
the third transistor has a collector terminal connected
to a constant-voltage regulated power supply;

the zener diode has (i) an anode terminal which is
grounded and (ii) a cathode terminal connected to a
base terminal of the third transistor;

the third resistor is provided between the collector
terminal of the third transistor and the base terminal
of the third transistor; and

atleast one of the first scan voltage generating circuit
or the second scan voltage generating circuit in-
cludes a waveform adjusting section, serving as a
variable resistance, which is provided between the
emitter terminal of the third transistor and a corre-
sponding one of the first and second scan signal line
driving circuits.

The display device as set forth in claim 17, wherein:
each of the first scan voltage generating circuit and
the second scan voltage generating circuit includes
a fourth resistor and a fifth resistor, and an amplifier
circuit;

the amplifier circuit has (i) a positive phase terminal
connected to a constant-voltage regulated power
supply and (ii) an output terminal connected to a cor-
responding one of the first and second scan signal
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line driving circuits;

one end of the fourth resistor is grounded and the
other end is connected to a negative phase terminal
of the amplifier circuit; and

the fifth resistor is provided between the negative
phase terminal of and the output terminal of the am-
plifier circuit.

The display device as set forth in claim 25, wherein:
atleast one of the first scan voltage generating circuit
and the second scan voltage generating circuit in-
cludes a waveform adjusting section, serving as a
variable resistance, which is provided in parallel with
the fifth resistor.

A display device as set forth in claim 2, further com-
prising:

afirst scan signal line driving circuit correspond-
ing to the first region; and

a second scan signal line driving circuit corre-
sponding to the second region,

the first scan signal line driving circuit generating
the first scan signal with use of a first clock sig-
nal, and the second scan signal line driving cir-
cuit generating the second scan signal with use
of a second clock signal.

A display device as set forth in claim 27, further com-
prising:

a first timing control circuit which generates the
first clock signal; and

a second timing control circuit which generates
the second clock signal,

at least one of the first timing control circuit and
the second timing control circuit including the
timing adjusting section.

The display device as set forth in any one of claims
1 through 28, wherein:

the display panel is divided into a first region includ-
ing an upper half of the plurality of scan signal lines
and a second region including a lower half of the
plurality of scan signal lines, a direction orthogonal
to the plurality of scan signal lines being an up-and-
down direction.

The display device as set forth in any one of claims
1 through 29, wherein:

the display panel is divided into a first region
including a left half of the plurality of scan signal
lines and a second region including a right half
of the plurality of scan signal lines, a direction in
which the plurality of scan signal lines are ex-
tended being a horizontal direction.
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A control device for use in a display device,

said display device, comprising:

a display section in which a plurality of data signal
lines and a plurality of scan signal lines are provided,
the display section including (i) afirst regionincluding
some of the plurality of scan signal lines and (ii) a
second region including the others of the plurality of
scan signal lines, first and second scan signals being
generated so as to correspond to the first and second
regions, respectively; and

a waveform adjusting section which causes the first
scan signal to have a waveform, during an active
period, which is different from a waveform which the
second scan signal has during an active period.

A control device for use in a display device,

the display device comprising:

a display section in which a plurality of data signal
lines and a plurality of scan signal lines are provided,
the display sectionincluding (i) afirstregionincluding
some of the plurality of scan signal lines and (ii) a
second region including the others of the plurality of
scan signal lines, firstand second scan signals being
generated so as to correspond to the firstand second
regions, respectively; and

a timing adjusting section which causes a timing, at
which an active period of the first scan signal starts
during a data signal outputting period, to be different
from a timing at which an active period of the second
scan signal starts during the data signal outputting
period.

A driving method for driving a display device,
said display device, comprising:

a display section in which a plurality of data sig-
nal lines and a plurality of scan signal lines are
provided, the display section including (i) a first
region including some of the plurality of scan
signal lines and (ii) a second region including
the others of the plurality of scan signal lines,
first and second scan signals being generated
so as to correspond to the first and second re-
gions, respectively,

said driving method comprising the step of:

causing the first scan signal to have a waveform,
during an active period, which is different from
a waveform which the second scan signal has
during an active period.

A driving method for driving a display device,
said display device, comprising:

a display section in which a plurality of data sig-
nal lines and a plurality of scan signal lines are
provided, the display section including (i) a first
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region including some of the plurality of scan
signal lines and (ii) a second region including
the others of the plurality of scan signal lines,
first and second scan signals being generated
so as to correspond to the first and second re-
gions, respectively,

said driving method comprising the step of:
causing a timing, at which an active period of
the first scan signal starts during a data signal
outputting period, to be different from a timing
at which an active period of the second scan
signal starts during the data signal outputting
period.

35. A liquid crystal display device comprising a display

device as set forth in any one of claims 1 through 30.

36. A television receiver comprising:

aliquid crystal display device as set forth in claim
35; and
a tuner section which receives television broad-
casting.



EP 2 187 379 A1

FIG. 1

SDF

SDS

19



EP 2 187 379 A1

FIG. 2
CONSTANT. voufts:z1 | L al
- NONSELECTIVE VOLTAGE
REGULATED POWER
{ " GENERATING CIRCUIT ~ GDF
%_ X
L H WAVEFORM
| GENERATING SECTION
i il
! | WAVEFORM ADJUST ING FIRST SCAN
' SECTION S1GNAL
f45 35 f 21 el b b DL L L L L bttt
MEMORY}TY LSI TIMING CONTROLLER

o
_______________________

WAVEFORM ADJUST ING
P SECTION

‘ WAVEFORM
| GENERAT ING SECTION

; ' GDS
8 - SECOND SCAN VOLTAGE
GENERATING CIRCUIT

20



EP 2 187 379 A1

FIG. 3

GDF

25

NONSELECTIVE VOLTAGE
GENERATING CIRCUIT

1

CONSTANT-VOL TAGE
REGULATED POWER
SUPPLY

8

8x~,

21

TIMING CONTROLLER

:

- - ——————— -

8y-,

MEMORY

LS!

L35

21



EP 2 187 379 A1

FIG. 4

GND

—_

————

GND

GND

-——

-l
1
)
i
]
|

-

GND

GND

22



EP 2 187 379 A1

FIG. 5

S1 82 s3
PATTERN 1 O (ON) O o)
PATTERN 2 o O x (OFF)
PATTERN 3 O X o)
PATTERN 4 x O O
PATTERN 5 O X X
PATTERN 6 x o X

~ PATTERN 7 ~ | B X O

PATTERN 8 X X X

23




EP 2 187 379 A1

FIG. 6

G2

GND

| IO W [GIVAPOH WIS RAPUpSSI UL SURY SUQUp S U [N U oy gy S MRS DS U g

24



EP 2 187 379 A1

FIG. 7

GDF

J—25
NONSELECTIVE VOLTAGE

GENERATING GIRCUIT

Tx-~,

11

[

- e e e = — - -

GDS

(o]
b 12
[ Shminty I 8/\” “|||4 ||||||||||| “
‘ i
1 [l
! 1
¢ ?
! |
! 1
) 1
! [
] ]
]
' 1
H 1
4 |
] 1
] ]
' 1
’ 1
) 1
A 1
i~ '
> > !
@ :
r
1
1 —
) m N
i o T
' =
] [}
' oz
] —
! =
A _ 3
L LS 7} S
4] | =
—5 =
o8> =
> =
g =
===
=Z9n
=1
23
S \7
o]
Lo
 ZE |5
e Z
Lid
=

25



EP 2 187 379 A1

FIG. 8

GDF

z
z

2

NONSELEGTIVE VOLTAGE

GENERATING GIRCUIT

e N L T ey

8x-,

r
1 1
' ) —
" " & |5
" . =
) 1 e
1 1 (=]
1 ' o
1 H —
1 1 =
| H S
U H (&)
p— y_ 11“ 1
— %o ~1 »W 1 (=2}
< | ISR ISR ' =
S> =
18F =
=25
=55
28
=4 A N
oo \_f T Ve
t
o Lo
Yy b
f S Py
e -l
=

26



FIG. 9

45

EP 2 187 379 A1

7 : FIRST SCAN VOLTAGE
{ GENERATING GIRCUIT

E WAVEFO|
i |GENERATING SECTION
E i

35

\ . |WAVEFORM ADJUST ING
P SECTION

MEMORY

LS|

25

NONSELECTIVE VOLTAGE
GENERATING CIRCUIT

GDF

e - = > -

e
N

......................

o/ YAVEFORM ADJUST ING
SECTION

WAVEFORW
GENERATING SECTION

E f8x

8 - SECOND SCAN VOLTAGE
GENERATING CIRCUIT

27

e oo
N—p

GDS



EP 2 187 379 A1

FIG. 10

10-, L

28



EP 2 187 379 A1

FIG. 11

GDF

L Iy
N | S
,JAul
—>=
]
oo
> —
(<]
(TN}
>
—_—=
T|||
[ ] ot
L) <
o
Lyl
NE
21U
[ X do)
=
—
|t
,JME
==
=]
S
=}
L8
==
<<H
=
7=
LT
Suw
Sx=

TIMING CONTROLLER

MEMORY

LS!

35

29



EP 2 187 379 A1

FIG. 12

1] 1 i 1
] ] 1 i
] ] ]
] 1 ]
1 ] []
] ] ]
] ] 1
1 ] 1 de.
[} ] | )
1] ) ] |
1 1 ) 1]
] 1 1
1 ) ]
........... 4 _— L ——— - —— SO SN I
—— -4 S S L - - - I
1 [}
1 ] 1
[} 1 ]
1 ] ]
] 1 1
-— - e | - - b o e R e T S e R e ———-——
[} ) [}
[} ] 1
t ) I 1
] | 1 )
] ] ] )
[] ] ] ]
i ] ] ]
1 i 1] ]
1 1 ] i
1 ] ] 1
1 ] | ]
$ ] | 1
] 1 ] T
] ] ] |
] ) ] 1
1 ] | ]
i ] !
——— e - - o = o DR I T Lottt bl o e - - e e
1 ] 1 ]
- S . —_—— ——— (TN AR U OIS '
1 ] ]
1 ) [}
] ] 1
[} ] 1
- JPNON PRIV Q. | DO D —_—— I B J SN
) 1 ] [}
[] 1 ] ]
] ] ] )
] ] ] L]
] ] ] ]
1 ] ] ]
1 1) 1] 1
] 1 ] |
] 1 | ]
1 ] 1 [}
i ] [}
t ] 1]
...................... S S I SO i ——— _— :
| 1 1
1 ) ) |
1 ] ) '
] “ J ,
———— - ———y - - PESUNOENEUN M e ————————————— R
4 - L ! a
llllllllllllllllllllllllllllllllllllllllllllllllllllllllll R L - —— o o o o e e e o
1 ) { ]
] ] ! ]
1] ) ] ]
] ] ] [}
1] I ] ]
.................... K I S —— ———— L - ——— e SR S
1 ] 1 |
1 1 ] ]
[} ] ) ]
I ! ) 1
1 ] ] ]
] ] ] 1
] | ] ]
i [} 1 1
(=] axi ol [ [=Y]
=] =! =) =) =
S| S| <5 GH o)
H ] ] ] ]

30



EP 2 187 379 A1

FIG. 13

||||||||||||||||||||| e e el
1 ]
|||||| -— gt - _———— jmm o=
| 3
1 ]
] 1
1 |
||||| } ———— ———— PO SN S
a1 a
1 }
] |
| [}
] }
] )
[} ]
1 )
) ]
) ]
] )
] 1
) |
) |
) 1
I 1
| 1
- ! -— - - 1} - -
||||||||||||||| 4--- 1
|||||| H
]
|
|
(
1
||||||||||||||||||||| 4
]
]
)
]
]
]
!
]
|
I
i
|||||| 1
]
[}
4
]
i
||||||||||||||||||||| -+
IIIII _— )
- == 1
¢
1
]
1
—— - 4
|
]
1
]
]
1
)
i
)
i
]

GND

G1

31



EP 2 187 379 A1

FIG. 14

L T T T TS USRS SN S U I

|

[}
[}
[}
]
]
i
|
1
]
- e o s e

e md e e a

1
I
|

G1
GND
G2

32



GDS

GDF

25

NONSELECTIVE VOLTAGE
GENERATING CIRCUIT

EP 2 187 379 A1

44[11

CONSTANT-VOLTAGE
REGULATED POWER

FIG. 15

SUPPLY

“. |||||||||||||||||||||||||||||||||||| ". ||||||||||||||||||||||||||||||||||||
\r :u
A "
1 "
1 "
" i
1
" n
1 "
Vi
f ¥
"

LN} ““
" H
1 "
i ¥
[N [N}
‘- -
' l
| 1
1 1
1 )
' 1
| 1
t 1
) 1
_ i
i —_
: [ < NN H
| ui i
] o} ﬁ 1
] | ]
1 o 1
' & !
" = |
) = )
] o 1
' O !
)

1 <3 )

-4 = et
) —_ o0 !
' = "
.- — 1.

4 \/r|\+r|\/ M

Lo
(Yp)
< > o
L o _ 5
S |— &
o -
=

33



EP 2 187 379 A1

FIG. 16

NONSELECTIVE VOLTAGE

GENERATING CIRCUIT

GDF

G1

lllllllllllllllllllllllllllllllllll

TIMING CONTROLLER

>

CONSTANT-VOLTAGE
REGULATED POWER
SUPPLY

8_!

MEMORY

LS|

34



EP 2 187 379 A1

FIG. 17

GDF

J—25

NONSELECTIVE VOLTAGE
GENERATING CIRCUIT

e e mce A e m, et e e, e, e e e, ————— -

lllllllllllllllllllllll

Fal

CONSTANT-VOLTAGE
SUPPLY

REGULATED POWER

TIMING CONTROLLER

Lot

- e e e - - -

8‘!

A
7

[72]
o
(Lo

L

MEMORY

LS!

\35

35



EP 2 187 379 A1

FIG. 18

GDS

GDF

-

L35

]
]
-_
¥
"
1
H
)
Yol ET ¥
58| i _
oa i _
& . .
>S ¥ “
. z
IlN _. 7 _
5= 'y 4vn “
W<t ! _
—ped ' _
o ! |
A= “ - |
=i I | m "
| e 5P
= " " " .L _
i " | m "
: " " : “
] - — 0 _
: ! N = | oax)
H | " : ) -f .......
L
“ - | s | &
: ——
m Y 2l |
" ] =
T
! T
=l
"|| ||||||| /.
Mt P
1.1 —
s L :
N_PU o -
al L2 >
=52 Y&
NAS S
AL =
=35
23 &
S

36



EP 2 187 379 A1

FIG. 19

GDF
G1

GDS

1
]
[}
1
1
]
L
]
)
w0 [ .
N [S— |
IAI |
—=
O}
ooz |
>=|
o |
L i
> !
—=1 i
=1
QO p— 1
Wl <C ]
Jus Yo 4 1
[TNTE] 1
[Z3—8 I
20| ¢
So|
= !
1]
)
1
f [
' [yw}
H —
t —
| (o]
! [a'd
' =
] =
1 o
' (4]
)
' [&]
3 =
~ =
1 —
_/" -
1]
= Py M M
LTW
S5 >
T o )
TTW <t >—
Z<3 o —
== o 1%
Zts = 2
=3 L
Sas
S =

37



EP 2 187 379 A1

FIG. 20
L 25
CONSTANT-VOL TAGE NONSELECT IVE VOLTAGE
REGUL A Ry VR GENERATING CIRCUIT
9 GDF
I SCAN VOLTAGE |

GENERATING CIRCUIT
SR

FTRST TIMING CONTROLLER

WAVEFORM ADJUSTING
> SECT|ON
/35 527
LS|

6y

SECOND TTMING CONTROLLER

62
WAVEFORM ADJUST ING
> SECTION —>
MEMORY 6a-
45

GDS

38




FIG. 21

i

CONSTANT-VOLTAGE
REGULATED POWER
SUPPLY

EP 2 187 379 A1

9

25

NONSELECTIVE VOLTAGE
GENERATING CIRCUIT

GDF

SCAN VOLTAGE
GENERATING CIRCUIT

5\

FIRST TIMING CONTROLLER

TIMING ADJUSTING

35

LSl

—> SECTION

5p7

6

SECOND TIMING CONTROLLER

TIMING ADJUSTING

MEMORY

SECTION

6b-

145

39

GDS



EP 2 187 379 A1

FIG. 22

. 1]
1 i
. _ “
: “ | “
_ “ _I..I..I..I:“I...
: _ | |
i | “ -
: _ | |
r..l..l..l..nl... | “ _
: _ |
[} — _ _
m ” — _ Jo_.
ool — . .
O IR - : _ m
| _ ] “
: " i |
| " _ |
: ! i |
_ " _ A
“ “ e
_ | e .
. _ ——r— o "
| ! o " .
........ L ] _ i
- _ | _
| “ " -
] ! ) |
1 “ L i “
— llllll — - _
..... _ _
| ]
| ]
| 1
| ]
| ]
| ]
| ]
) _
_ ]
| '
. ]
| ]
_ 1
_ i
i NP U Sp—,
o D I S -
- llllllll Ill-l'— —
———— e o o h“y - " m
-- | _ ; i e
_ | | \
1 ' . _
— -|'-I|-I.'|-. ! “
| " _ |
“ _ o . |
! m o _ |
£ i ! (] n _
3 _ | 2 ; m
S “ s _ i
b ] c =) a G_
) ol D“ 8 = 9 |
o = - 2 e | )R
o < o N S
o
o (<]

40



EP 2 187 379 A1

FIG. 23

Q (FIRST GCK)
GND

]
— Ilnll.vII.-— ¢
| “ N
“ m i i
I _ i |
: 1 _ m
| | |
! ! | i
. 1 M ]
_ ! . !
: ! _ !
! :
...... Lo _ !
— [ N NS R L
! (PSRRI A
lll.m. lllll _—— — e e —————————— T |||||
— “ _
] 1 /
| } |
_ !
H )
H 1
H ]
H ]
' ]
) ]
H ]
H )
' ]
H 1
H 1
H 1
; “
................. - ; S S,
“ 1
]
TR | i
{ = _ |
. ] 1 '
_ ! S |
! i < i
. ) 1
H (&) !
| | S H
] = |
= 2 S 2 N 2
]
G O 7] ' o B
o=
o oz

41



EP 2 187 379 A1

FIG. 24
CONSTANT vouﬁ11 I25
- NONSELEGTIVE VOLTAGE
T GENERATING CIRCUIT
10 GF
o—
5 7y
FIRST TIMING CONTROLLER
WAVEFORM ADJUSTING G1
A > SECTION >
35 5a7
LS|
6
SECOND TINING CONTROLLER
, [WAVEFORN_ADJUSTING 62
SECTION
MEMORY 6a” .
YT

10 GDS

42



EP 2 187 379 A1

FIG. 25

- — —

G1

GND

[

43



EP 2 187 379 A1

FIG. 26

REFERENGE
VOLTAGE

22

COMPAR | SON
CIRCUIT

21

OSCILLATING
CIRCUIT

GDS

REFERENGE
VOLTAGE

M\

COMPAR| SON
CIRCUIT

21

OSGILLATING
CIRCUIT
_M

lllllllllllllllllllllllllllll

44



EP 2 187 379 A1

FIG. 27

i
|
!

FIRST GOE

GND

_!_.____-_

G2

b
| .
: b
! _ " v
| . | [ .
i Y | 1
| | P .l
PSP — m |
. | . !
I i [ “
: ) : i
I |
! ! ! “
. M |
| “ Lol ..
. “ 1 !
............. L A A S E
i )
_ i !
f
! " “ "
i i _ T “
- Y S ]
[}
" “
i [}
! I
i [}
i |
| |
| 1
] i
e e e T bt - -— 1---- - n
v | h i
lllllllll _— -— Iy e T R ittt
“ [ “
“ | _
| 1 ]
“ " "
] “ ! !
L —fa _ ........... —
| ' i
. ) . !
| “_ < | 1
. H Ll . '
: o (&) i
S al
al a o a o
- 2 =, = N‘ = F nNu"
[ 3y Q O m 1
o O i
— w L
L 7] 7]

45



EP 2 187 379 A1

FIG. 28

SDF

GDF

3—

FIG. 29

-50

e e . - = 0 P - -

LIQUID CRYSTAL
DISPLAY DEVICE

40

TUNER SECT ION

46



FIG. 30

EP 2 187 379 A1

CONTROL AND POWER SUPPLY

CIRCUIT
|
f102
SOURCE DRIVER
HS1 HS2 HS3 [ HSm-~1 HSm
D1 D2
f103 s SR t ?
ci1 C13 Cim-1 Cim
S B T S S
o H ' 1 \
e i ~S1 1 ~S2 i~ 83 i - Sm-1 Sm
o ST G S
<o n ‘ n g . n n l n %
n n n n n n
“Lh T ] v @ v
Gy
I103 ? % %4
_+11 C2+12 024’13 02+1m-1 02+lm
= VGSZHKT P A A T
= ﬂ _fl n n
g G%H ' S1r'ﬂ2+11 ' 82"'42 " ' S3l~'le ': S M12'+1m_15 S Qﬂ2+1m
: ' - Sm— '~ Sm
e - .- S S
< Cni Cn2 Cn3 Cnm-1 Cnm
VGn T Mni T Mn2 Mn3 Mnm-1 T Mnm
“on D2'D1’
HS1’ HS2' HS3' HSm—1 HSm'
——> SOURCE DRIVER 4
Y020 vt

47



EP 2 187 379 A1

INTERNATIONAL SEARCH REPORT International application No.

PCT/JP2008/059671

A. CLASSIFICATION OF SUBJECT MATTER
G09G3/36(2006.01)1i, GO2F1/133(2006.01)1,
(2006.01)1

G09G3/20(2006.01)1, HO4N5/66

According to International Patent Classification (IPC) or to both national classification and IPC

B. TFIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
G09G3/36, GO2F1/133, G09G3/20, HO04N5/66

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Jitsuyo Shinan Koho 1922-1996
Kokai Jitsuyo Shinan Koho 1971-2008

Jitsuyo Shinan Toroku Kocho
Toroku Jitsuyo Shinan Koho

1996-2008
1994-2008

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

& KR 2000/0056611 A

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X JP 2006-23539 A (Tohoku Pioneer Corp.), 1
A 26 January, 2006 (26.01.06), 3,5-12,
Claim 1 14-26,29-30,
& US 2006/0007075 Al & CN 1719501 A 31,33,35-36
X JP 2000-310767 A (Samsung Electronics Co., 1,14-17,29,
Ltd.), 31,33,35-36
A 07 November, 2000 (07.11.00), 3,5-12,
Par. Nosg. [0036] to [0051]; Figs. 6 to 9 18-26,30

D Further documents are listed in the continuation of Box C.

D See patent family annex.

* Special categories of cited documents:

“A”  document defining the general state of the art which is not considered  to
be of particular relevance

“E”  earlier application or patent but published on or after the international filing
date

“L”  document which may throw doubts on priority claim(s) or which is

cited to establish the publication date of another citation or other

special reason (as specified)

document referring to an oral disclosure, use, exhibition or other means

“P”  document published prior to the international filing date but later than the
priority date claimed

“T”  later document published after the international filing date or priority
date and not in conflict with the application but cited to understand
the principle or theory underlying the invention

document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is

combined with one or more other such documents, such combination
being obvious to a person skilled in the art

document member of the same patent family

Date of the actual completion of the international search
18 August, 2008 (18.08.08)

Date of mailing of the international search report
02 September, 2008 (02.09.08)

Name and mailing address of the ISA/
Japanese Patent Office

Facsimile No

Authorized officer

Telephone No.

Form PCT/ISA/210 (second sheet) (April 2007)

48




EP 2 187 379 A1

INTERNATIONAL SEARCH REPORT International application No.
PCT/JP2008/059671
Box No. IT Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

L. D Claims Nos.:
because they relate to subject matter not required to be searched by this Authority, namely:

2. D Claims Nos.:
because they relate to parts of the international application that do not comply with the prescribed requirements to such an
extent that no meaningful international search can be carried out, specifically:

3. D Claims Nos.:
because they are dependent claims and are not drafied in accordance with the second and third sentences of Rule 6.4(a).

Box No. IIT Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:

The matter common to the inventions of claims 1-2 is “a display comprising
a display section where data signal lines and scan signal lines are provided
and which has a first region including scan signal lines to which a first
gignal is outputted and a second region including scan signal lines to which
a second signal is outputted”.

However, the search has revealed that this common matter is not novel since
it isdisclosed indocument JP2006-23539 A (Tohoku Pioneer Corp.), 26 January,
2006 (26.01.06), claim 1 and document JP 2000-310767 A (Samsung Electronics
Co., Ltd.), 7 November, 2000 (07.11.07), claim 1.

Therefore, the common matter is not (Continued to the extra sheet.)

L. D As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

2. D As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment of
additional fees.

~

2 D As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

4. No required additional search fees were timely paid by the applicant. Consequently, this international search report is

restricted to the invention first mentioned in the claims; it is covered by claims Nos.: 1, 3, 5-12, 14-26,
29-30, 31, 33, 35-36

Remark on Protest D The additional search fees were accompanied by the applicant’s protest and, where applicable,
the payment of a protest fee.

I:l The additional search fees were accompanied by the applicant’s protest but the applicable protest
fee was not paid within the time limit specified in the invitation.

|:| No protest accompanied the pavment of additional search fees.

Form PCT/ISA/210 (continuation of first sheet (2)) (April 2007)

49



EP 2 187 379 A1

INTERNATIONAL SEARCH REPORT International application No.
PCT/JP2008/059671

Continuation of Box No.III of continuation of first sheet(2)

a special technical feature within the meaning of PCT Rule 13.2, second
sentence.

The inventions of claims 35, 36 are a mere aggregation of the invention
of claim 1 and a well-known art. Therefore, since the categories of
the inventions of claims 31, 33 are merely changed correspondingly to
the invention of claim 1, they are classified into the same invention
division.

Form PCT/ISA/210 (extra sheet) (April 2007)

50



EP 2 187 379 A1
REFERENCES CITED IN THE DESCRIPTION
This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European

patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

« JP 11102172 A [0002]

51



THMBW(EF)

[ i (S RIR) A ()
e (S IR) A (%)

HAT R E (TR AGE)

#RI&ZBAA
4PN

IPCH %5
CPCH %5
£ %X

H A2 FF 30k
SERaERE

BEG®F)

—MERRE

ERER, EREHER  ERFERILE , RBERFMENERR

EP2187379A4 K (AE)B
EP2008764704 FER
EEKRA A&
EEKRA
EERA&H

ITOH MOTOMITSU

ITOH, MOTOMITSU

G09G3/36 GO2F1/133 G09G3/20 HO4N5/66

patsnap

2011-09-14

2008-05-26

G09G3/3677 G09G2310/0208 G09G2310/021 G09G2310/04 G09G2320/0233 G09G2320/0693

2007210343 2007-08-10 JP
EP2187379A1

Espacenet

B BEnila AP RHUSEBEFSENSREH

FE% AR RSB BE (1) F—XE , MAFE-—XEAIFEE—HE
HNSFABESETN - LRBESLINFHRERES , UK (i) 85
IRfFREE —HHEESNSFABGES KN EMAESLMNE X, K
FREERS (7yM8y ) ATHEFE—HHEGSERRNRPREF R ,
ZRETETFE-AHCSEAYNNBRHBESNRE, XATERE
BEBE D NS IMKENE RIS , WRPEEZENREER,


https://share-analytics.zhihuiya.com/view/e012a1a6-14ad-4078-9e22-469804016036
https://worldwide.espacenet.com/patent/search/family/040350544/publication/EP2187379A4?q=EP2187379A4

