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DISPLAY PANEL DRIVING METHOD, 
DISPLAY DEVICE DRIVING CIRCUIT, AND 

DISPLAY DEVICE 

TECHNICAL FIELD 

0001. The present invention relates to a method of driving 
a display panel, a display device driving circuit, and a display 
device, in particular to a technology that drives a display 
panel by Supplying an image data to each of display areas of 
the display panel included in the display device. 

BACKGROUND ART 

0002. In recent years, high-performance display devices 
Such as a large Screen television have become widely used. An 
image quality of the display devices is highly affected by 
uneven brightness and uneven color in a displayed image 
(hereinafter, the uneven brightness and the uneven color may 
be collectively referred to as “unevenness”), and thus correc 
tion of unevenness is required. 
0003 Patent Document 1 discloses a technology for cor 
recting unevenness. According to the technology, a display 
panel on which an evaluation image is displayed is captured 
with a camera to obtain a photographic data, and then a 
brightness distribution and/or a color distribution of the dis 
play panel is/are extracted from the photographic data. Then, 
the extracted brightness distribution and/or the extracted 
color distribution is/are corrected based on an ideal bright 
ness distribution and/or an ideal color distribution. In the 
brightness distribution and/or the color distribution, the ideal 
brightness distribution and/or the ideal color distribution 
include(s) “non-uniform distribution of display light inten 
sity” that is barely-noticeable to the human eye. According to 
the technology disclosed in Patent Document 1, the bright 
ness distribution and/or the color distribution is/are corrected 
based on the ideal brightness distribution and/or the ideal 
color distribution. This reduces deterioration of brightness 
and gradation characteristics of the entire display area com 
pared with the case that the brightness distribution and/or the 
color distribution of the display panel is/are corrected to be 
uniform. 

RELATED ART DOCUMENT 

Patent Document 

0004 Patent Document 1: Japanese Unexamined Patent 
Publication No. 2007-88.980 

Problem to be Solved by the Invention 

0005. The technology disclosed in Patent Document 1 
cannot suppress the deterioration of brightness and gradation 
characteristics that may occur in a middle portion of a display 
area. A display device may have illumination unevenness due 
to the arrangement of backlights. In Such a case, the uneven 
ness may only occur in an outer periphery of the display area 
and may not occur in the middle portion of the display area, 
and thus the middle portion of the display area does not 
require the correction. However, according to the technology 
disclosed in Patent Document 1, the ideal brightness distri 
bution and/or the ideal color distribution is/are determined for 
the entire area of the display area. Thus, the middle portion of 
the display area is always corrected. As a result, the deterio 
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ration of brightness and gradation characteristic due to such a 
correction may occur in the middle portion of the display 
aca. 

DISCLOSURE OF THE PRESENT INVENTION 

0006. The present invention was accomplished in view of 
the above circumstances. It is an object of the present inven 
tion to provide a technology that can advantageously reduce 
the unevenness and Suppress the deterioration of brightness 
and gradation characteristics at the same time. 

Means for Solving the Problem 

0007 To solve the above problem, the present invention 
provides a method of driving a display panel having a display 
area including a first display area and a second display area. 
The first display area includes a middle portion of the display 
panel and the second display area includes an outer portion of 
the display panel around the first display area. The method 
includes Supplying image data to each of the first display area 
and the second display area to display an image therein, and 
performing a first correction to correct only the image data for 
the second display area while the image data Supplying step is 
being performed. 
0008. In this method of driving a display panel, when the 
image data is Supplied to each of the display areas to display 
the image on the display area, the image data for the second 
display area is corrected, but the image data for the first 
display area is not corrected. By correcting the image data for 
the second display area, the unevenness occurred in the sec 
ond display area can be reduced. Further, by not correcting 
the image data for the first display area, the deterioration of 
brightness and gradation characteristics that may occur in the 
first display area can be suppressed. The first display area 
includes the middle portion of the display panel that is the 
most easily viewable by a user. Accordingly, the quality of the 
display panel can be maintained at a high level by reducing 
the deterioration of brightness and gradation characteristics 
in the first display area. Further, the first display area is often 
used for characteristics measurement of the display panel. 
The characteristics of the display panel can be maintained at 
a high level by reducing the deterioration of brightness and 
gradation characteristics in the first display area. 
0009. As described above, the method of driving a display 
panel according to the present invention can advantageously 
Suppress the deterioration of brightness and gradation char 
acteristics in the middle portion and reduce unevenness in an 
outer portion around the middle portion at the same time. 
0010 Preferably, the second display area includes at least 
one outer periphery or opposing two outer peripheries of the 
display area of the display panel. The “outer periphery' of the 
display area is a part of the display area that separates the 
display area of the display panel from a non-display area 
extending outwardly from the display area. For example, a 
display area having a rectangular shape includes four outer 
peripheries. 
0011. The unevenness in the second display area is more 
likely to occur in the outer periphery of the display panel. An 
example of this is illumination unevenness caused by the 
backlight that is used in combination with the display panel. 
According to the present invention, the second display area 
includes one outer periphery or opposing two outer peripher 
ies of the display panel. This reduces the unevenness that may 
occur in the outer periphery of the display panel. 
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0012. In the first correction according to the present inven 
tion, preferably, the first correction includes correcting the 
image data for the second display area based on first correc 
tion data determined for each of reference gradation levels. 
The gradation levels are selected from displayable gradation 
levels. 
0013 Generally, the correction required for the image data 
vary according to the gradation level. According to the 
present invention, the first image data is determined for each 
of the reference gradation levels. Accordingly, Suitable cor 
rection for each gradation level can be performed. 
0014 If uncorrected brightness value of the image data in 
the first display area and uncorrected brightness value of the 
image data in the second display area are consecutively 
present at a boundary between the first display area and the 
second display area, the first correction data is determined 
Such that the uncorrected brightness value of the image data in 
the first display area and a corrected brightness value of the 
image data in the second display area are consecutively 
present. The corrected brightness value is defined by correct 
ing the uncorrected brightness value in the second display 
area based on the first correction data. 
0015. According to the present invention, the image data 
for the second display area is corrected, but the image data for 
the first display area is not corrected. Thus, at a boundary 
between the first display area and the second display area, 
even if the uncorrected brightness value of the image data in 
the first display area and the uncorrected brightness value of 
the image data in the second display area are consecutively 
present, the uncorrected brightness value of the image data in 
the first display area and the corrected image data in the 
second display area are not consecutively present. Accord 
ingly, the boundary may be visible on the display panel as 
“difference' in the brightness values of the image data. 
According to the present invention, the first correction data is 
determined such that the uncorrected brightness value of the 
image data in the first display area and the corrected bright 
ness value of the image data in the second display area are 
consecutive at the boundary. As a result, the boundary 
between the first display area and the second display area is 
less likely to be visible on the display panel. 
0016. If the uncorrected brightness value of the image data 
in the second display area is consecutive, preferably, the first 
correction data is determined such that the corrected bright 
ness value of the image data in the second display area 
becomes smaller toward the outer periphery of the display 
panel from the middle portion. The corrected brightness value 
is defined by correcting the uncorrected brightness value in 
the second display area based on the first correction data. 
With such a configuration, the correction required in the first 
correction can be less than the case that the brightness value 
is corrected to be constant. As a result, the deterioration of 
brightness and gradation characteristics in the second display 
area can be suppressed. If the corrected brightness value of 
the image data in the second display area become Smaller 
based on the “ideal brightness distribution” disclosed in the 
conventional art, the user can view the display panel with less 
uncomfortable feeling. 
0017. A second correction may be further performed. The 
second correction corrects the image data for the display area 
including the first display area and the second display area. 
Preferably, the second correction is performed after the first 
correction. When the display panel is used in combination 
with the backlight, unevenness Such as illumination uneven 
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ness may be caused by the backlight in the second display 
area. In Such a case, the unevenness in the second display area 
is corrected in the first correction, and then the second cor 
rection is performed on the area including the first display 
area and the second display area. This can reduce the correc 
tion required for the first display area compared with the case 
that the area including the first display area and the second 
display area is corrected in one correction. Thus, the deterio 
ration of brightness and gradation characteristics of the first 
display area is less likely to occur. 
0018 Preferably, the display panel is a liquid crystal panel 
using liquid crystals. This can reduce the unevenness in the 
liquid crystal panel used in a large screen television and 
Suppress the deterioration of brightness and gradation char 
acteristics. 
0019. The present invention may be embodied as a driving 
circuit that performs the above-described method of driving a 
display panel. The driving circuit for a display panel accord 
ing to the present invention is a driving circuit for the display 
panel having a display area including the first display area and 
the second display area. The driving circuit includes a Supply 
circuit configured to Supply an image data to each of the first 
display area and the second display area to display the image 
therein. The first display area includes the middle portion of 
the display panel and the second display area includes an 
outer portion of the display panel around the first display area. 
The Supply circuit includes a first correction circuit config 
ured to correct only the image data for the second display 
image area. In such a driving circuit, the above-described 
driving method can be performed, and thus the unevenness in 
the display panel can be reduced and the deterioration of 
brightness and gradation characteristics can be Suppressed. 
0020. The present invention may be embodied as a display 
device including a display panel to be driven by the above 
driving method. The display panel has a display area includ 
ing a first display area and a second display area. The first 
display area includes a middle portion of the display panel 
and the second display area includes an outer portion of the 
display panel around the first display area. The display device 
includes a Supply circuit configured to Supply image data to 
each of the first display area and the second display area to 
display the image therein. The Supply circuit includes a first 
correction circuit configured to correct the image data for the 
second display area. In Such a display device, the above 
described driving method can be performed. Accordingly, the 
unevenness in the display panel can be properly reduced and 
the deterioration of brightness and gradation characteristics 
can be Suppressed. 
0021. The display device may include the display panel 
and the backlight unit. The backlight unit may include a light 
Source and alight guide plate. The light guide plate may have 
a light entrance Surface facing the light source and a light exit 
Surface facing the display panel. The light guide plate is 
configured to guide the light entering the light entrance Sur 
face from the light source to the light exit surface. Preferably, 
the light entrance Surface is aside Surface of the light guide 
plate and the light exit surface is a main Surface of the light 
guide plate. 
0022. In the display device including an edge-light type 
backlight unit, the second display area is closer to the light 
Source, and thus, the illumination unevenness in the display 
panel is more likely to occur in the second display area than 
the first display area. More specifically, in the edge-light type 
backlight unit, the light Sources are arranged on a side Surface 
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side of the light guide plate. The light enters through the side 
Surface and exits from the main Surface of the light guide 
body. According to the present invention, the display device 
includes the first correction circuit that only corrects the 
image data for the second display area. Thus, even if the 
unevenness occurs in the second display area, the unevenness 
can be properly reduced. 
0023 The display device may include the display panel 
and the backlight unit. The backlight unit may include a light 
Source and a diffuser plate. The light source faces the display 
panel. The diffuser plate is arranged between the light source 
and the display panel. 
0024. In a direct-type backlight unit in which a light enters 
from a rear surface of the diffuser plate and exits from a front 
Surface thereof, light sources are regularly arranged on the 
rear surface of the diffuser plate over the area corresponding 
to the display area. The light cannot reach an area Surrounding 
the regularly arranged light Sources, and thus the brightness in 
the area Surrounding the light sources is deteriorated. Accord 
ingly, in the direct-type backlight unit, the illumination 
unevenness is more likely to occur in the second display area 
that is closer to the area Surrounding the light Sources than the 
first display area. The display device according to the present 
invention includes the first correction circuit that only cor 
rects the image data for the second display area. Thus, even if 
the unevenness occurs in the second display area, the uneven 
ness can be advantageously reduced. 

Advantageous Effect of the Invention 
0025. According to the present invention, the unevenness 
can be reduced and the deterioration of brightness and grada 
tion characteristics can be suppressed. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0026 FIG. 1 is a view illustrating a configuration of a 
liquid crystal display device 10; 
0027 FIG. 2 is a view illustrating how correction data and 
a first display area are determined; 
0028 FIG.3 is a flow diagram of a determination process 
ing: 
0029 FIG. 4 is a flow diagram of an arithmetic processing: 
0030 FIG. 5 is a diagram illustrating a brightness value 
distribution before the correction processing in a cross sec 
tion taken along a line V-V. 
0031 FIG. 6 is a diagram illustrating a brightness value 
distribution after the correction processing in a cross section 
taken along a line V-V. 
0032 FIG. 7 is a view illustrating a configuration of a 
liquid crystal display device 110; 
0033 FIG. 8 is an exploded view of a display section 14 
including an edge-light type backlight unit 50; and 
0034 FIG. 9 is an exploded view of a display section 14 
including a direct-type backlight unit 150. 

BEST MODE FOR CARRYING OUT THE 
INVENTION 

First Embodiment 

0035. The first embodiment of the present invention will 
be described with reference to the drawings. The following 
embodiment will be described using a liquid crystal display 
device equipped with a liquid crystal panel as a display 
device. However, the technology according to the present 
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invention is not only applicable to Such a display device, but 
also applicable to an active matrix type display device Such as 
PDP (Plasma Display Panel) display device and an organic 
EL (electro luminescence) display device, for example. 
0036 1. Construction of the Liquid Crystal Display 
Device 10 
0037. The construction of the liquid crystal display device 
10 will be explained with reference to FIG. 1. 
0038. As illustrated in FIG. 1, the liquid crystal device 10 
includes a Supply circuit 12, a display section 14, and a 
backlight drive circuit 16. The display section 14 includes a 
liquid crystal panel 40 and a backlight unit 50. 
0039. The liquid crystal panel 40 includes a display area 
on which an image is displayed. The display area of the liquid 
crystal panel 40 is divided into a first display area 42 and a 
second display area 44. The first display area 42 includes a 
middle portion of the display area and the second display area 
44 includes an outer portion around the first display area 42. 
The term “divided herein is used not only for the display area 
of the liquid crystal panel 40 that is physically separated, but 
also the display area that is formally divided into sections by 
the image data. The image data may be Supplied to the liquid 
crystal panel 40 after being divided. The second display area 
44 extends from a boundary 43 between the first display area 
42 and the second display area 44 to an outer periphery 45 of 
the liquid crystal panel 40. The first display area 42 and the 
outer peripheries 45 are separated by the second display area 
44. The second display area 44 includes all of the outer 
peripheries 45. In other words, in the present embodiment, the 
second display area 44 extends along all of the four outer 
peripheries 45 of the liquid crystal panel 40 that is formed in 
a rectangular shape. 
0040. The backlight unit 50 is arranged behind the liquid 
crystal panel 40. FIG. 8 illustrates an exploded view of the 
display section 14. As illustrated in FIG. 8, the backlight unit 
50 includes LEDs 54 (Light Emitting Diode) as light sources 
and a light guide plate 52. The LEDs 54 are arranged to face 
a side surface of the light guide plate 52. The light guide plate 
52 is arranged such that a main Surface thereof faces the liquid 
crystal panel 40. In the guide plate 52, the light emitted from 
the LEDs 54 and entered through the side surface thereof is 
guided to the main Surface that faces the liquid crystal panel 
40. The side surface of the light guide plate 52 serves as a light 
entrance surface 52A through which the light emitted from 
the LEDs 54 enters the light guide plate 52. The main surface 
of the light guide plate 52 serves as a light exit surface 52B 
through which the light traveling in the light guide plate 52 
exits to illuminate the liquid crystal panel 40. As described 
above, the backlight unit 50 is an edge-light type (side-light 
type) backlight unit in which the LEDs 54 are arranged at 
each end portion of the long side of the backlight unit 50 and 
the light guide plate 52 is arranged therebetween. 
0041. The backlight drive circuit 16 is connected to the 
LEDs 54 included in the backlight unit 50. The backlight 
drive circuit 16 supplies current to each of the LEDs 54. The 
amount of current to be supplied to the LEDs 54 is controlled, 
and thus the amount of light to be entered into the light guide 
plate 52 from the LEDs 54 is adjusted. 
0042. The supply circuit 12 supplies image data that is 
supplied from an external device (not illustrated) to each of 
the display areas 42, 44 of the liquid crystal panel 40. The 
image data includes first image data 42A for the first display 
area 42 and second image data 44A for the second display 
area 44. The Supply circuit 12 Supplies the first image data 
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42A to the first display area 42 to display a predetermined 
image in the first display area 42. Further, the Supply circuit 
12 Supplies the second image data 44A to the second display 
area 44 to display a predetermined image in the second dis 
play area 44. 
0043. The supply circuit 12 includes a first correction cir 
cuit 20 and a second correction circuit 30. 
0044) The first correction circuit 20 performs a first cor 
rection on the second image data 44A. The first correction 
circuit 20 includes a first processing section 22, a first 
memory 26, and a first SDRAM 27. The first processing 
section 22 includes a first timing detecting circuit 24 that 
measures time elapsed from the start of the image data Supply. 
The input timing of the first image data 42A and the second 
image data 44A is determined in advance based on an 
arrangement of display elements provided in the display area 
of the liquid crystal panel 40. In the first correction circuit 20, 
the image data is divided into the first image data 42A and the 
second image data 44A based on the elapsed time measured 
by the first timing detecting circuit 24. Then, the first correc 
tion is performed only on the second image data 44A. 
0045. The first memory 26 stores first correction data to be 
used in the first correction. The first correction is performed 
only on the second image data 44A. Accordingly, the capacity 
of the first memory 26 can be reduced to a size corresponding 
to the second image data 44A. 
0046. In the first correction circuit 20, when the first cor 
rection starts, the first timing detecting circuit 24 measures 
time elapsed from the start of the image data supply. Further, 
the first processing section 22 extracts the second image data 
44A from the image data Supplied by the external device. 
Furthermore, from the first memory 26, the first SDRAM 17 
retrieves the first correction data that correspond to the second 
image data 44A extracted by the first processing section 22. 
The second image data 44A is corrected by transferring the 
first correction data between the first processing section 22 
and the first SDRAM 27. The first memory 26 is a non 
Volatile memory So as not to lose the first correction data even 
when the power of the supply circuit 12 is turned off. How 
ever, the non-volatile memory generally has a lower data 
transfer rate than a volatile memory such as SDRAM. The 
first correction circuit 20 employs the first SDRAM 27. A 
processing rate of the first correction is improved by transfer 
ring the correction data between the first processing section 
22 and the first SDRAM 27. 
0047. The second correction circuit 30 performs the sec 
ond correction on the first image data 42A and the second 
image data 44A. The second correction circuit 30 includes a 
second processing section 32, a second memory 36, and a 
second SDRAM 37. The second processing section 32 
includes a second timing detecting circuit 34 that measures 
time elapsed from the start of the image data Supply. The 
second memory 36 stores second correction data to be used in 
the second correction. 

0.048. In the second correction circuit 30, when the second 
correction starts, the second timing detecting circuit 34 mea 
Sures time elapsed from the start of the image data Supply. 
Further, the second processing section 32 receives the image 
data subjected to the first correction from the first correction 
circuit 20. Furthermore, from the second memory 36, the 
second SDRAM37 retrieves the second correction data cor 
responding to the image data received by the second process 
ing section32. The first image data 42A and the second image 
data 44A are corrected by transferring the second correction 
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data between the second processing section 32 and the second 
SDRAM37. The processing rate of the second correction is 
also improved by the use of the second SDRAM 37. 
0049 2. Determination Processing of Correction Data and 
First Display Area 
0050. In the liquid crystal display device 10, a determina 
tion processing for determining the correction data and the 
first display area 42 is performed before use. Generally, the 
correction data and the first display area 42 should be deter 
mined for every liquid crystal display device 10 in view of 
factors specific to the liquid crystal panel 40 and the backlight 
unit 50 of each liquid crystal display device 10. However, if 
the liquid crystal panels 40 and the backlight units 50 that are 
manufactured on the same assembly line for mass production, 
the cause of the unevenness may be the same. In Such a case, 
the determination processing is performed in advance to 
determine the correction data and the first display area 42 for 
a plurality of liquid crystal devices 10. This facilitates the 
determination processing in the liquid crystal display devices 
10. 
0051. The above determination processing is performed 
after the liquid crystal display device 10 is connected as 
illustrated in FIG. 2. The liquid crystal display device 10 is 
connected to a signal source 62. The image data Supplied by 
the signal Source 62 is displayed on the display area of the 
liquid crystal panel 40. A camera 66 is arranged on the front 
of the liquid crystal panel 40. The liquid crystal panel 40 is 
captured by the camera 66. The signal source 62 and the 
camera 66 are connected to a computer 64 to perform a 
specific operation by instructions from the computer 64. The 
computer 64 is connected to the supply circuit 12 of the liquid 
crystal display device 10. The information relating to the 
correction data and the first display area 42 determined by the 
determination processing is stored in the first memory 26 and 
the second memory 36. 
0.052 The determination processing will be explained 
with reference to FIG. 3. 
0053 At the start of the determination processing, the 
computer 64 Supplies the image data from the signal Source 
62 to the liquid crystal display device 10 (step S2). The image 
data (hereinafter may be referred to as a reference image data) 
have a reference gradation level and is in Solid pattern. In the 
computer 64, reference gradation levels are selected from 
gradation levels displayable on the liquid crystal panel 40. 
The reference image data for each reference gradation level is 
stored in the signal Source 62 in advance. In the determination 
processing, the correction data and the first display area 42 are 
not determined, and thus the first correction and the second 
correction are not performed on the reference image data. 
0054 Next, the computer 64 controls the camera 66 to 
capture the liquid crystal panel 40 (step S4), and then obtains 
photographic data from the camera 66 (step S6). The com 
puter 64 determines whether the photographic data have been 
obtained for each reference gradation level (step S8). If the 
photographic data have not been obtained for each reference 
gradation level (NO in S8), the step S2 and the step S6 are 
repeated. If the photographic data have been obtained for each 
reference gradation level (YES in S8), an arithmetic process 
ing is performed (step S10). 
0055 As illustrated in FIG.4, in the arithmetic processing, 
the computer 64 extracts brightness value from the photo 
graphic data, and a first display area 42 is determined by the 
extracted brightness value (step S102). More specifically 
described, the computer 64 compares the extracted brightness 
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value with a target brightness value K to detect a low bright 
ness area that has a brightness value lower than the target 
brightness value K. The target brightness value K is set for 
each reference gradation level. 
0056. As illustrated in FIG. 1, in the edge-light type back 
light unit 50 of the present embodiment, the LEDs 54 are 
arranged so as to face the side Surfaces of the light guide plate 
52. Thus, the illumination unevenness 56 may occur between 
the adjacent LEDs 54,54. This may cause the unevenness 46 
in the liquid crystal panel 40. FIG. 5 illustrates a brightness 
value distribution before the first correction and the second 
correction in a cross-section taken along a line V-V. An area 
including the unevenness 46 has a brightness value lower than 
that of the other areas and lower than the target brightness 
value K (a broken line). The computer 64 detects the area 
including the unevenness 46 as the low brightness area. 
0057 The computer 64 detects the low brightness area for 
each reference gradation level. Then, the area satisfying the 
following two conditions is determined as the first display 
area 42: 
0058 (1) the first display area 42 is broader than a char 
acteristics determination area; and 

0059 (2) the first display area 42 does not include the low 
brightness area while the condition (1) is satisfied. 

0060. The “characteristics determination area’ is an area 
for determining the characteristics of the liquid crystal dis 
play device 10. Generally, the characteristics determination 
area is set at a middle portion of the display area of the liquid 
crystal panel 40. A range of the characteristic determination 
area is determined according to a measurement range of a 
measuring device used in a characteristics measurement. 
0061 Next, the computer 64 analyzes the characteristics 
of the photographic data (step S104) and sets a first target data 
(step S106). The first target data is the same as the reference 
image data in the first display area 42 and is different from the 
reference image data in the second display area 44. In the 
liquid crystal panel 40, the brightness value in the middle 
portion of the display area may be improved by the light 
applied from the outer periphery of the display area in some 
cases. In Such a case, the brightness value in the second 
display area 44 may be lowered than the brightness value in 
the first display area 42. The computer 64 sets the first target 
value in the second display area 44 with reference to the 
following characteristics of the liquid crystal panel 40, for 
example: 
0062 (1) the extracted brightness value distribution; 
0063 (2) the degree of reduction in brightness in the low 
brightness area; and 

0064 (3) the range of the first display area 42. 
0065. Next, the computer 64 determines the first correc 
tion data (step S108). Specifically, correction data is calcu 
lated Such that the reference image data in the second display 
are 44 is corrected to the first target data in the second display 
area 44. This correction data is determined as the first correc 
tion data. In the present embodiment, even when the edge 
light type backlight unit 50 is used, the reference image data 
is corrected to the first target data by the first correction data. 
As a result, the illumination unevenness is less likely to be 
caused by the backlight unit 50. 
0066. In the arithmetic processing, the first target data is 
set for each of the reference gradation levels selected by the 
computer 64, and the first correction data is also determined. 
Generally, correction required for the image data is different 
according to gradation level. The first correction data is set for 
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each of the selected reference gradation levels, and thus the 
correction suitable for each gradation level can be performed. 
In the gradation level between the reference gradation levels, 
correction suitable for the gradation level can be performed 
by linearly interpolating two reference gradation levels close 
to the gradation level. 
0067 Next, the computer 64 analyzes the first target data 
(step S110) and sets the second target data (step S112). Even 
if the brightness value in the first display area 42 is higher than 
the target brightness value K and no local reduction in the 
brightness value can be observed, the brightness value may 
have long-period unevenness. In the long-period unevenness, 
the brightness value may rise and fall without falling below 
the target brightness value, for example. The computer 64 
analyzes the first target data and sets the second target data if 
the long-period unevenness is detected. The second target 
data in the first display area 42 and the second target data in 
the second display area 44 are not necessarily the same. The 
second target data may be separately set for the first display 
area 42 and the second display area 44. 
0068. Next, the computer 64 determines the second cor 
rection data (step S114). Specifically, correction data is cal 
culated Such that the first target data is corrected to the second 
target data. The correction data is determined as the second 
correction data. This is the end of the arithmetic processing of 
the computer 64. 
0069. In the arithmetic processing, the second target data 

is set for each of the reference gradation levels selected by the 
computer 64, and the second correction data is also deter 
mined. The second correction data is set for each of the 
selected reference gradation levels, and thus the correction 
suitable for each gradation level can be performed. 
0070 Next, the computer 64 transmits the information 
relating to the first display area 42 and the first correction data 
to the first memory 26 (step S12). The first memory 26 stores 
the transmitted information. Further, the computer 64 trans 
mits the second correction data to the second memory 36 (step 
S14). The second memory 36 stores the second correction 
data. This is the end of the determination processing of the 
computer 64. 
(0071 3. Operation of the Supply Circuit 12 
0072. When the external device starts supplying the image 
data during the use of the liquid crystal display device 10, the 
timing detecting circuits 24, 34 in the Supply circuit 12 mea 
Sures the time elapsed from the start of the image data Supply. 
Then, the first correction circuit 20 performs the first correc 
tion on the second image data 44a included in the Supplied 
image data. Then, the second correction circuit 30 performs 
the second correction on the image data corrected by the first 
correction circuit 20. The Supply circuit 12 Supplies the image 
data corrected by the first correction circuit 20 and the second 
correction circuit 30 to the liquid crystal panel 40, and thus an 
image is displayed on the liquid crystal panel 40. As a result, 
the liquid crystal display device 10 operates. 
0073 More specifically described, the first correction cir 
cuit 20 in the supply circuit 12 performs the first correction on 
the Supplied image data. In the first correction, the first cor 
rection circuit 20 performs the first correction on the second 
image data 44A of the Supplied image data and does not 
perform the correction on the first image data 42A. The cor 
rection on the second image data 44A can reduce the uneven 
ness in the second display area 44. An example of the uneven 
ness is the illumination unevenness caused by the backlight 
unit 50. Further, the deterioration of brightness and gradation 
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characteristics of the first display area 42 can be suppressed 
by not correcting the first image data 42A. The first display 
area 42 is often used as the characteristics determination area. 
The characteristics of the liquid crystal panel 40 can be main 
tained at a high level by Suppressing deterioration of bright 
ness and gradation characteristics of the first display area 42. 
0074. In the supply circuit 12, the second correction is 
performed on the Supplied image data by the second correc 
tion circuit 30 after the first correction is performed by the 
first correction circuit. The difference in brightness value in 
the illumination unevenness that may occur in the second 
display area 44 is so large as to extend across the target 
brightness value K. Thus, the unevenness in the second dis 
play area 44 should be corrected more than the long-period 
unevenness that may occur in the first display area 42. By 
performing the second correction on the area including the 
first display area 42 and the second display area 44 after the 
first correction is performed to correct the unevenness 
occurred in the second display area 44, the correction 
required in the second correction can be reduced. This can 
Suppress the deterioration of brightness and gradation char 
acteristics of the first display area 42. 
0075 4. Characteristics of the First Correction Data 
0076 FIG. 6 illustrates a brightness value distribution of 
the liquid crystal panel 40 in a cross-section taken along a line 
V-V. The image data subjected to the first correction has been 
Supplied to the liquid crystal panel 40. This image data is the 
same as the image data Supplied to the liquid crystal panel 40 
from the supply circuit 12 without the second correction (the 
second correction is not required). In FIG. 6, for comparison 
with FIG. 5, the brightness value distribution that is obtained 
when the reference image data supplied in FIG. 5 is supplied 
to the Supply circuit 12 is indicated. The target brightness 
value K is indicated in a broken line, and the brightness value 
distribution of the liquid crystal panel 40 in FIG.5 is indicated 
in a one-dotted chain line. 
0077. The characteristics of the first correction data will be 
explained with reference to FIG. 6. 
0078 (1) The first correction data is determined such that 
the brightness value of the reference image data Subjected to 
the first correction is consecutive at the boundary 43 between 
the first display area 42 and the second display area 44. 
Accordingly, even if the display area is physically divided 
into the first display area 42 and the second display area 44 in 
the correction of the image data for the liquid crystal panel 40, 
the boundary 43 between the first display area 42 and the 
second display area 44 is not visible to the user of the liquid 
crystal display device 10. 
0079 (2) The first correction data is determined such that 
the brightness value of the reference image data Subjected to 
the first correction become smallertoward the outer periphery 
of the liquid crystal panel 40 from the middle thereof in the 
second display area 44. Accordingly, as illustrated in a one 
dotted chain line in FIG. 5, even when the brightness value of 
the outer periphery of the display area is smaller than that of 
the middle portion of the display area in the display panel 40 
in which the image before the correction is displayed, the 
reduction in brightness is less likely to be noticed by the user 
of the liquid crystal display device 10. 

Second Embodiment 

0080 A liquid crystal display device 110 according to the 
second embodiment of the present invention is illustrated in 
FIG. 7. The liquid crystal display device 110 includes a back 
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light unit 150 that has a configuration different from that of 
the liquid crystal display device 10 of the first embodiment. 
FIG. 9 illustrates the display section of the liquid crystal 
display device 110 in an exploded view. As illustrated in FIG. 
9, the backlight unit 150 includes the LEDs 54 and a diffuser 
plate 152. The LEDs 54 are arranged so as to face the rear 
surface of the diffuser plate 152. The diffuser plate 152 is 
arranged Such that the main Surface thereof faces the liquid 
crystal panel 40. The light emitted from the LEDs 54 enters 
through the rear surface of the diffuser plate 152. The light is 
diffused by and penetrated through the diffuser plate 52. The 
diffused light is applied to the liquid crystal panel 40 from the 
main Surface facing the liquid crystal panel 40. The backlight 
unit 150 is a direct-type backlight unit in which the LEDs 54 
are arranged on the rear surface side and the diffuser plate 152 
is arranged on the front side in the thickness direction of the 
backlight unit 150. 
I0081. As illustrated in FIG. 7, in the direct-type backlight 
unit 150 of the present embodiment, the illumination uneven 
ness 156 may occur in an outer peripheral area Surrounding 
the LEDs 54 arranged on the rear side of the diffuser plate 
152. This may cause the unevenness 146 on the liquid crystal 
panel 40. 
I0082. As in the present embodiment, even when the direct 
type backlight unit 150 is used, the first display area 42 and 
the first correction data can be determined using the backlight 
unit 150, and the first correction is performed with the deter 
mined first correction data. Accordingly, the illumination 
unevenness is less likely to be caused by the backlight unit 
150. 

Other Embodiments 

I0083. The present invention is not limited to the above 
embodiments described in the above description and the 
drawings. The following embodiments are also included in 
the technical scope of the present invention, for example. 
I0084 (1) In the above embodiments, the correction data 
and the first display area 42 are determined based on the 
brightness value extracted from the photographic data of the 
liquid crystal panel 40. However, the present invention is not 
limited to this. A chromaticity value may be extracted from 
the photographic data and used to determine the correction 
data and the first display area 42. Alternatively, both of the 
brightness value and the chromaticity value may be used. 
I0085 (2) In the above embodiments, the first correction 
circuit 20 and the second correction circuit 30 are described as 
separate circuits. However, the first correction circuit 20 and 
the second correction circuit 30 may be one circuit that per 
forms two corrections, like a timing controller (T-CON). Fur 
ther, the first timing detecting circuit 24 and the second 
detecting circuit 34 may be one timing detecting circuit. The 
same may be applied to the first memory 26 and the second 
memory 36, and the first SDRAM 27 and the Second 
SDRAM37. 

I0086 (3) In the above embodiments, the first correction 
and the second correction are independently effective and two 
of them are not necessarily performed. For example, when the 
illumination unevenness occurs without the long-period 
unevenness, only the first correction should be performed. 
When the long-period unevenness occurs without the illumi 
nation unevenness, only the second correction should be per 
formed. 
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0087 (4) In the above embodiments, the LED is used as a 
light source. Alight source other than the LED may be used. 

EXPLANATION OF SYMBOLS 

0088) 10: display device, 12: supply circuit, 14: display 
section, 16: backlight drive circuit, 20: first correction circuit, 
30: second correction circuit, 40: liquid crystal panel, 42: first 
display area, 44: second display area, 45: outer periphery, 50: 
backlight unit, 52: light guide plate, 52A: light entrance sur 
face, 52B: light exiting surface. 54: LED, 56: illumination 
unevenness, 62: Signal source, 64: computer, 66: camera, 152: 
diffuser plate 

1. A method of driving a display panel having a display area 
including a first display area and a second display area, the 
first display area including a middle portion of the display 
panel, the second display area including an outer portion of 
the display panel around the first display area, the method 
comprising: 

Supplying image data to each of the first display area and 
the second display area to display an image therein, and 

performing a first correction to correct only the image data 
for the second display area while the image data Supply 
ing step is being performed. 

2. The method of driving a display panel according to claim 
1, wherein the second display area includes at least one outer 
periphery of the display area of the display panel. 

3. The method of driving a display panel according to claim 
1, wherein the second display area at least includes two 
opposing outer peripheries of the display area of the display 
panel. 

4. The method of driving a display panel according to claim 
1, wherein the first correction includes correcting the image 
data for the second display area based on first correction data 
determined for each of reference gradation levels, the grada 
tion levels being selected from displayable gradation levels. 

5. The method of driving a display panel according to claim 
4, whereinifuncorrected brightness value of the image data in 
the first display area and uncorrected brightness value of the 
image data in the second display area are consecutively 
present at a boundary between the first display area and the 
second display area, the first correction data is determined 
Such that the uncorrected brightness value of the image data in 
the first display area and a corrected brightness value of the 
image data in the second display area are consecutively 
present, the corrected brightness value being defined by cor 
recting the uncorrected brightness value in the second display 
area based on the first correction data. 

6. The method of driving a display panel according to claim 
4, wherein: 

if the uncorrected brightness value of the image data in the 
second display area become Smaller toward the outer 
periphery of the display panel from a middle thereof, the 
first correction data is determined such that the corrected 
brightness value of the image data in the second display 
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area becomes smaller toward the outer periphery of the 
display panel from the middle thereof, the corrected 
brightness value being defined by correcting the uncor 
rected brightness value in the second display area based 
on the first correction data. 

7. The method of driving a display panel according to claim 
1, further comprising performing a second correction to cor 
rect the image data for the display area including the first 
display area and the second display area, 

wherein the second correction is performed after the first 
correction. 

8. The method of driving a display panel according to claim 
1, wherein the display panel is a liquid crystal panel using 
liquid crystals. 

9. A driving circuit for a display panel having a display area 
including a first display area and a second display area, the 
first display area including a middle portion of the display 
panel, the second display area including an outer portion of 
the display panel around the first display area, the driving 
circuit comprising a Supply circuit configured to Supply 
image data to each of the first display area and the second 
display area to display an image therein, 

wherein the Supply circuit includes a first correction circuit 
configured to correct only the image data for the second 
display image area. 

10. A display device comprising: 
a display panel having a display area including a first 

display area and a second display area, the first display 
area including a middle portion of the display panel, the 
second display area including an outer portion of the 
display panel around the first display area; and 

a Supply circuit configured to Supply image data to each of 
the first display area and the second display area to 
display an image therein, 

wherein the Supply circuit includes a first correction circuit 
configured to correct only the image data for the second 
display area. 

11. The display device according to claim 10, further com 
prising a backlight unit including a light source and a light 
guide plate, wherein: 

the light guide plate has a light entrance Surface facing the 
light source and a light exit Surface facing the display 
panel, the light guide plate being configured to guide 
light emitted from the light source and passed through 
the light entrance Surface to the light exit Surface; and 

the light entrance Surface is a side Surface of the light guide 
plate and the light exit surface is a main Surface of the 
light guide plate. 

12. The display device according to claim 10, further com 
prising a backlight unit, 

wherein the backlight unit includes a light source facing the 
display panel and a diffuser plate arranged between the 
light Source and the display panel. 
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