US 20170221402A1
ao) United States

12) Patent Application Publication (o) Pub. No.: US 2017/0221402 A1l

MURASHIMA 43) Pub. Date: Aug, 3, 2017

(54) DISPLAY DEVICE (52) US.CL
CPC ............ G09G 3/18 (2013.01); GOIG 3/3685
(71) Applicant: Panasonic Liquid Crystal Display Co., (2013.01)

Ltd., Hyogo (JP)
(57 ABSTRACT

72) Inventor: Kensuke MURASHIMA, K
(72)  Inventor SISHRe - hanagawa Provided is a liquid crystal display device, including: a

Jp
(P) plurality of data lines; and a plurality of source drivers
21} Apol. No.: 15/009.835 configured to output a data signal to each of the plurality of
(21)Appl. No ’ data lines, in which the plurality of source drivers include a
(22) Filed: Jan. 29. 2016 plurality of source drivers having different numbers of
: .29,

output channels for outputting the data signal, and in which
the number of output channels of each of two first source

Publication Classification drivers arranged at both end portions of the plurality of

(51) Imt. CL source drivers is set to be smaller than the number of output
G09G 3/18 (2006.01) channels set for each of second source drivers adjacent to the
G09G 3/36 (2006.01) two first source drivers.

100

S

10

20

30

40

PSS IN NN
A YRNANAN

—
m
o



Patent Application Publication  Aug. 3,2017 Sheet 1 of 9 US 2017/0221402 A1

FIG.1

100

10

— 20

30

40

NI
NANANAN

—
m
o



Aug. 3,2017 Sheet 2 of 9 US 2017/0221402 A1

Patent Application Publication

MOoY

1S ¢S £S S NOILOINIC

|9aDy| |saoy| [¥aDY| [£aDY| [2aDH| |LODY|

(9091 [s@o1| |[v¥@D1| [eao1| [za91| |mm|

eg|

NOLLOZHIO
NNM00

¢ Old



US 2017/0221402 A1

Aug. 3,2017 Sheet 3 of 9

[49)

(89

€0l

Patent Application Publication

NOLLO3YHIA
MOY

la 2@
m A
A S B 6 |
| T w
: TJ.LIH_| ...Jl_lm_n "
m 1 1 |
I S 1 e "
e L m
AR SO PR V-V S |
v T o1 !
T B -zl |
B e Negj T e

TT

NOLLOZHIA
NWNT00

€ old



Aug. 3,2017 Sheet 4 of 9 US 2017/0221402 A1

Patent Application Publication

(1as) (¢1as)
aNZ LHO™ I1aam EREEY
" |
1 1
" ! ~48
“ : =5
1 1 T
. ] M
JONRYIAAIa T _ Mw.
FUNLVHISWNIL |, | “ o2
— v — Hg
! m
"
(o006 5098 UO0¥E _ (o006 49006 US0¥E ! r5006 /0006 U50S ! ({0006 U096 O0VS !
"_ tas| [zas] [eas]: _ vas | [sas] [eas]: _Em | [8as | [eas _ _o_omm [11as] _NEm_
. _umuuuuuuumuuunuunxH....HH..,.H..H.H;.HH.H;.H-uuuHuuuuu”uuuuu ..................................... -
]
& e
=4 NOILLOZHIA NOILOFHIA NOILOFHIC NOILOIHIA 2
— 14IHS L4IHS 14IHS 14HS R
I I
=] ! L=
Ol [ [ep)
[l B =)
()] t [ B2
T ;L2
k




Aug. 3,2017 Sheet 5 of 9 US 2017/0221402 A1

Patent Application Publication

NOILO3HIA NOILORIA NOILOTIA NOLLOZUIA
T4IHS 14IHS 14IHS 14IHS
_;ooom 4096  UO0YS ! ;oog Y2096  UYO0YG ¥ Y9096 U096 YOOV ;ooom 40096 - 4o0VS | )
_ Em_lv_mom _lv_mom_ Em_lv_mom 1 @om_ _ Em_lv_wom - mom_
—m.\ zs” €S _um.\
M0A'VA'dsd
|
1INDHIO
1OH1INOD
0z

G OId



Aug. 3,2017 Sheet 6 of 9 US 2017/0221402 A1

Patent Application Publication

(Las)

(¢1as)

GNd LHOIY Epleleiy aNg L4371

JONIHHAHI —
JHNLYHIGNTL

PANLVHIANTL
HIAIMA 30UN0S

[ 10Dy |

|2aoy |

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

| Uo0PS ;oooa cooom_ Y2096 :oomm ;oo¢m_ Yyo096 soowm _\moo*m_ Y2096 e_oocm soo¢m_

[ 1as| [zas | _mom_ _¢om_ | sas | _@om_ _hom_ | 8as | _@ow_ _oﬁow__PPam__Nwom_

NOLLOIHIO NOILDFHIa NOLLDINHIA NOILD3INHIA
LAHS LdIHS LAIHS L4IHS

|29 ]1601[

9°0I4




Aug. 3,2017 Sheet 7 of 9 US 2017/0221402 A1

Patent Application Publication

NOILOIHIQ NOILOIHIQ NOILO3HIQ NOILOIHI]
14IHS 14IHS TS 14IHS
(4o0YS 49096 49096 1{U°096 49096  U°0YS 1U°096  U°096  U°0YS | ;.o&m:r._o.o.@w:.r_wmm !
_ Em_T_Nom_T_mom_ _Em_lv_wom_lv_mom_
1S 7s” £S~ bs”
MOA'va'dsa
_
1INDHID
TOH1INOD
0z’



Aug. 3,2017 Sheet 8 of 9 US 2017/0221402 A1

Patent Application Publication

(Las (T1das)
aN3 LHOM I1adIN aN3 1431
: | m | =8
] 1 I 1 M
[ I 1 1 3
¥ | i 1 RIS
/—\ 1 ! 1 ! Mim
wczwmmw“mmm ¥l g 4 b — — s — T e N T T WG
FHNLIVEIdNGL _ ; _ =
M o " I 55
; " | “ T
IS Zs €S S
n;.o@wm-.;.o%m-.;.&@w ! .%@wm-.;.&@m-do.o@w ! \s.o@@m-.;.&@w-do@ww | ,s.o@@m-.g.o%w-.%dww |
"_ tas| [zas] [eas]: _ vas | [cas] [eas]: _Em | [8as | | eas _ _o_om_ [Lias| _NEm_
- _uumuuunuununnmnun;nu...H...;..H..;.;H.MHH;HHsHHHHHHHHH ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; -
ol e - : S s e
9l NOLLO3NI NOLLOIHIC NOLLOIMI NOLLOIMIC 2
— L4IHS L4IHS LHIHS L4IHS j
] E
o] =
[oR EIG
O 1
=] L3

8Ol




Aug. 3,2017 Sheet 9 of 9 US 2017/0221402 A1

Patent Application Publication

NOILLOZHI]
LAIHS

NOILOFHIA
LAIHS

0vS Y2096 soowm_"soomm

NOILLDIHIA
14IHS

Y2096

YoOPg | " Y2096

NOLLO3HIA
LAIHS

Y2096

soo¢m .

vom_¢+mom T;@ow_ _mow+¢*mom+¢_@om_

mm

¢w\

.;oovm 42096 2096 ! ;

_Fom_¢+mom_¢4mom_

wa Zs”
30Q'va'dsa
_

LINOHIO

TOH.INOO

0z’

6Ol



US 2017/0221402 Al

DISPLAY DEVICE

BACKGROUND OF THE INVENTION

[0001] 1. Field of the Invention

[0002] The present application relates to a display device.
[0003] 2. Description of the Related Art

[0004] Hitherto, there is known a liquid crystal display

device in which a light source such as an LED is arranged
on a side surface side of a display panel and a light guide
plate is arranged on a back surface side of the display panel
(see, for example, Japanese Patent Application Laid-open
No. 2012-155237). In this liquid crystal display device, light
emitted from the light source enters the light guide plate, and
light that enters the light guide plate is surface-emitted from
the light guide plate to irradiate the display panel.

SUMMARY OF THE INVENTION

[0005] In recent vears, as the brightness of the liquid
crystal display device becomes higher, an amount of heat
generated by the light source therein becomes larger. Heat
generation by the light source may adversely affect compo-
nents of the liquid crystal display device. In particular, an
amount of heat generated by a source driver becomes larger
as the number of output channels thereof becomes larger,
and thus a source driver having a large number of output
channels is affected by heat generation in accordance with
the number of the output channels and heat generation by the
light source, and reaches a high temperature. When the
temperature varies among a plurality of source drivers, a
problem arises that the display quality is reduced.

[0006] The present invention has been made in view of the
problem described above, and an object of the present
invention is to realize a display device capable of improving
display quality thereof through reduction of temperature
variations among a plurality of source drivers therein.
[0007] In order to solve the above-mentioned problem,
according to one embodiment of the present application,
there is provided a liquid crystal display device, including:
a plurality of data lines; and a plurality of source drivers
configured to output a data signal to each of the plurality of
data lines, in which the plurality of source drivers include a
plurality of source drivers having different numbers of
output channels for outputting the data signal, and in which
the number of output channels of each of two first source
drivers arranged at both end portions of the plurality of
source drivers is set to be smaller than the number of output
channels set for each of second source drivers adjacent to the
two first source drivers.

[0008] The liquid crystal display device according to the
one embodiment of the present application may further
include: a display panel; and a backlight device configured
to irradiate the display panel with light. In the liquid crystal
display device, the backlight device may include a light
source arranged along at least one of a left side surface or a
right side surface of the display panel, the plurality of source
drivers may be arranged along at least one of an upper side
surface or a lower side surface of the display panel. and the
two first source drivers maybe arranged at locations closer to
the light source with respect to the second source drivers.
[0009] In the liquid crystal display device according to the
one embodiment of the present application, each of the two
first source drivers and the second source drivers may
include a shift register. The shift register may be configured
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to perform shift operation in a direction from each of the
second source drivers to corresponding one of the two first
source drivers.

[0010] In the liquid crystal display device according to the
one embodiment of the present application, each of the two
first source drivers arranged at both the end portions may
include a shift register, and a direction of shift operation of
the shift register of one of the two first source drivers and a
direction of shift operation of the shift register of another of
the two first source drivers may be opposite to each other.
[0011] In the liquid crystal display device according to the
one embodiment of the present application, each of the
plurality of source drivers may include a shift register, the
plurality of source drivers may be divided into a plurality of
groups, each of the plurality of groups may include the first
source driver and the second source driver, and in the each
of the plurality of groups, the shift register may be config-
ured to perform shift operation in a direction from the
second source driver to the first source driver.

[0012] In the liquid crystal display device according to the
one embodiment of the present application, each of the
plurality of source drivers may include a shift register, the
plurality of source drivers may be divided into a plurality of
groups, and, in each of the plurality of groups, the number
of output channels set for corresponding one of the plurality
of source drivers, which is arranged on an upstream side in
a direction of shift operation of the shift register, may be
larger than the number of output channels set for corre-
sponding one of the plurality of source drivers, which is
arranged on a downstream side in the direction of the shift
operation of the shift register.

[0013] In the liquid crystal display device according to the
one embodiment of the present application, each of the
plurality of source drivers may include a shift register, the
plurality of source drivers may be divided into a plurality of
groups, and, in each of the plurality of groups, the number
of output channels set for corresponding one of the plurality
of source drivers, which is arranged closer to a middle of a
display panel, may be larger than the number of output
channels set for corresponding one of the plurality of source
drivers, which is arranged farther from the middle of the
display panel.

[0014] According to one embodiment of the present appli-
cation, there is provided a liquid crystal display device,
including; a plurality of data lines; and a plurality of source
drivers configured to output a data signal to each of the
plurality of data lines, in which the plurality of source
drivers include a plurality of source drivers having different
numbers of output channels for outputting the data signal,
and in which the number of output channels of at least two
source drivers arranged at both end portions of the plurality
of source drivers is set to be smallest of a plurality of
numbers of output channels set for the plurality of source
drivers, respectively.

BRIEF DESCRIPTION OF THE DRAWINGS

[0015] FIG. 1 is a perspective view for illustrating a
schematic structure of a liquid crystal display device accord-
ing to an embodiment of the present application.

[0016] FIG. 2 is a plan view for illustrating a schematic
structure of a display panel according to the embodiment.
[0017] FIG. 3 is a plan view for illustrating a schematic
structure of a display region in the display panel.
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[0018] FIG. 4 is an illustration of a schematic structure and
a graph for showing temperature characteristics of source
drivers in a display panel of a comparative example.
[0019] FIG. 51s a block diagram for illustrating operation
of the display panel of the comparative example illustrated
in FIG. 4.

[0020] FIG. 6 is an illustration of a schematic structure and
a graph for showing temperature characteristics of source
drivers in the display panel according to the embodiment.
[0021] FIG. 7 is a block diagram for illustrating operation
of the display panel illustrated in FIG. 6.

[0022] FIG. 8 is anillustration of a schematic structure and
a graph for showing temperature characteristics of source
drivers in another display panel according to the embodi-
ment.

[0023] FIG. 9 is a block diagram for illustrating operation
of the display panel illustrated in FIG. 8.

DETAILED DESCRIPTION OF THE
INVENTION

[0024] An embodiment of the present application is
described in the following with reference to the attached
drawings. FIG. 1 is a perspective view for illustrating a
schematic structure of a liquid crystal display device accord-
ing to this embodiment. A liquid crystal display device 100
includes a display panel 10 and a backlight device arranged
on a back surface side of the display panel 10 and configured
to irradiate the display panel 10 with light. The backlight
device includes light emitting diodes (LEDs) serving as a
light source configured to emit light, a light guide plate 30
configured to introduce LED light emitted from the LEDs,
a diffuser plate 20 configured to diffuse LED light emitted
from the light guide plate 30, and a frame 40 configured to
receive optical members such as the LEDs, the light guide
plate 30, and the diffuser plate 20. The LEDs are arranged
on side surfaces of the display panel 10, and thus the liquid
crystal display device 100 has a structure of a so-called side
light type liquid crystal display device. Note that, the light
source is not limited to LEDs.

[0025] FIG. 2 is a plan view for illustrating a schematic
structure of the display panel 10. The display panel 10
includes a plurality of gate drivers GD, a plurality of source
drivers SD, and a control circuit 20 (see FIG. 7). The gate
drivers GD and the source drivers SD are formed of inte-
grated circuits (ICs). In this embodiment, a chip on glass
(COG) type display panel is described as an example, but the
present invention is not limited thereto, and, for example, a
chip on film (COF) type display panel or a tape carrier
package (TCP) type display panel may also be used.
[0026] The display panel 10 includes, for example, twelve
gate drivers GD. Specifically, the display panel 10 includes
six gate drivers RGD1 to RGD6 arranged on a right side of
a display region 10a, and six gate drivers LGD1 to LGD6
arranged on a left side of the display region 10a. A prede-
termined number of output channels is set for each of the
gate drivers GD, and a gate signal (scanning signal) in
accordance with the number of output channels is output to
a corresponding gate line. For example, the number of
output channels of the gate drivers RGD1 to RGDS5 and
LGD1 to LGDS is set to be 350 ch, while the number of
output channels of the gate drivers RGD6 and LGD®6 is set
to be 328 ch. A scanning direction of the gate lines is not
limited. For example, scanning is performed from a top to a
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bottom of the display panel 10. The gate drivers may be
arranged only on one side of the display region 10a.
[0027] The display panel 10 further includes, for example,
twelve source drivers SD. Specifically, the display panel 10
includes twelve source drivers SD1 to SD12 arranged on a
lower side of the display region 10a. The twelve source
drivers SD are divided into four groups. A first group S1
includes the source drivers SD1 to SD3, a second group S2
includes the source drivers SD4 to SD6, a third group S3
includes the source drivers SD7 to SDY, and a fourth group
S4 includes the source drivers SD10 to SD12. A predeter-
mined number of output channels is set for each of the
source drivers SD, and a data signal (source signal) in
accordance with the number of output channels is output to
a corresponding data line (source line). The source drivers
may be arranged on the lower side of the display region 10a,
or may be arranged both on an upper side and the lower side
of the display region 10q.

[0028] FIG. 3 is a plan view for illustrating a schematic
structure of the display region 10q¢ in the display panel 10.
The display region 10a includes a plurality of data lines 11
that extend in a column direction and a plurality of gate lines
12 that extend in a row direction. The data lines 11 are
electrically connected to the corresponding source drivers
SD. respectively, and the gate lines 12 are electrically
connected to the corresponding gate drivers GD, respec-
tively, outside the display region 10a. A thin film transistor
13 (TFT) is formed in an intersecting portion of a data line
11 and a gate line 12. A plurality of pixels 14 are arranged
in the display panel 10 in matrix (in the row direction and in
the column direction) correspondingly to the intersecting
portions, respectively, of the data lines 11 and the gate lines
12. Note that, although not shown, the display panel 10
includes a thin film transistor substrate (TEFT substrate), a
color filter substrate (CF substrate), and a liquid crystal layer
sandwiched between the substrates. A plurality of pixel
electrodes 15 corresponding to the pixels 14, respectively,
and a common electrode 16 common to the pixels 14 are
formed on the TFT substrate. The common electrode 16 may
be formed on the CF substrate.

[0029] A data signal (data voltage) is supplied to each of
the data lines 11 from a corresponding source driver SD. A
gate signal (gate voltage) is supplied to each of the gate lines
12 from a corresponding gate driver GD. A common voltage
Veom is supplied to the common electrode 16 from a
common driver (not shown). When an ON voltage of a gate
signal (gate ON voltage) is supplied to a gate line 12, a thin
film transistor 13 connected to the gate line 12 is turned on,
and the data voltage is supplied to a pixel electrode 15 via
a data line 11 connected to the thin film transistor 13. An
electric field is generated due to a difference between the
data voltage supplied to the pixel electrode 15 and the
common voltage Vcom supplied to the common electrode
16. The electric field drives the liquid crystal to control
transmittance of LED light emitted from the backlight
device, thereby displaying an image. Note that, when color
display is performed, the display is realized by supplying a
desired data voltage to each of the data lines 11 connected
to pixel electrodes 15 of pixels 14 corresponding to red,
green, blue, and the like formed with stripe-like color filters.
[0030] Here, temperature variations among the source
drivers SD are reviewed. FIG. 4 is an illustration of a
schematic structure and a graph for showing temperature
characteristics of the source drivers
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[0031] SD in a display panel of a comparative example.
FIG. 5 is a block diagram for illustrating operation of the
display panel of the comparative example illustrated in FIG.

[0032] In the display panel of the comparative example,
similarly to the case of the display panel 10 illustrated in
FIG. 2, the source drivers SD1 to SD12 are arranged on the
lower side of the display region 10a. In the display panel of
the comparative example, in each of the first group S1, the
second group S2, the third group S3, and the fourth group
S4, a plurality of source drivers SD are cascade connected.
The number of output channels of the source drivers SD1,
SD2, SD4, SD5, SD7, SD8, SD10, and SD11 is set to be 960
ch, while the number of output channels of the source
drivers SD3, SD6, SD9, and SD12 is set to be 540 ch. A data
start pulse DSP is input from the control circuit 20 to the
source drivers SD1, SD4, SD7, and SD10 that are arranged
at endmost (rightmost in FIG. 4) portions of the groups,
respectively. Further, display data DA in accordance with the
set number of output channels and a clock signal DCK are
input to each of the source drivers SD1 to SD12. Each of the
source drivers SD1 to SD12 includes a shift register, and,
while performing shift operation, outputs a data signal in
accordance with the set number of output channels to a
corresponding data line 11.

[0033] Forexample, when the data start pulse DSP is input
to the source driver SD1 in the first group S1, the source
drivers SD1, SD2, and SD3 transfer the data start pulse DSP
in a direction of this order (shift direction illustrated in FIG.
5) to perform shift operation, and at the same time, based on
the display data DA in accordance with the set numbers of
output channels and on the clock signal DCK, output data
signals in accordance with the set numbers of output chan-
nels to corresponding data lines 11. Similarly, when the data
start pulse DSP is input to the source driver SD4 in the
second group S2, the source drivers SD4, SD5, and SD6
transfer the data start pulse DSP in a direction of this order
(shift direction illustrated in FIG. 5) to perform shift opera-
tion, and at the same time, based on the display data DA in
accordance with the set numbers of output channels and on
the clock signal DCK, output data signals in accordance with
the set numbers of output channels to corresponding data
lines 11. The source drivers in the third group S3 and in the
fourth group S4 operate similarly.

[0034] In the structure of the display panel of the com-
parative example illustrated in FIG. 4 and FIG. 5, the source
driver SD1 having a large number of output channels for
outputting the data signal is arranged at an end portion (right
end) of the display panel. As the number of output channels
for outputting the data signal of a source driver becomes
larger, the amount of heat generated by the source driver
becomes larger and the temperature becomes higher. In this
case, the light source (LEDs) is arranged on the side surfaces
of the display panel, and thus end portions (right end and left
end) of the display panel reach a high temperature under the
influence of heat generation by the light source. The source
drivers arranged at end portions (right end and left end) of
the display panel are close to the light source, and thus are
more liable to be affected by the heat generation by the light
source. Therefore, in the structure of the display panel of the
comparative example, as illustrated in FIG. 4, the source
driver SD1 reaches a higher temperature than those reached
by other source drivers under the influence of the amount of
heat generated in accordance with the number of output
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channels for outputting the data signal and the amount of
heat generated by the light source. In other words, a differ-
ence between a temperature of the source driver SD6
arranged in the middle of the display panel and the tem-
perature of the source driver SD1 arranged at the end portion
of the display panel becomes larger. As described above, the
temperatures of the plurality of source drivers vary, and thus
the display quality is reduced.

[0035] The liquid crystal display device 100 according to
this embodiment has a structure for uniformizing the tem-
perature among the plurality of source drivers SD. FIG. 6 is
an illustration of a schematic structure and a graph for
showing temperature characteristics of the source drivers SD
in the display panel 10 according to this embodiment. FIG.
7 is a block diagram for illustrating operation of the display
panel 10 illustrated in FIG.

[0036] 6.

[0037] In the display panel 10 according to this embodi-
ment, as illustrated in FIG. 2, the source drivers SD1 to
SD12 are arranged on the lower side of the display region
10a. Further, in each of the first group S1, the second group
S2, the third group S3, and the fourth group S4, the plurality
of source drivers SD are cascade connected. The number of
output channels of the source drivers SD2, SD3, SD4, SD5,
SD7, SD8, SD10, and SD11 is set to be 960 ch, while the
number of output channels of the source drivers SD1, SD§,
SDY, and SD12 is set to be 540 ch. Specifically, the number
of output channels (540 ch) of the source driver SD1 in the
display panel 10 according to this embodiment is set to be
smaller than the number of output channels (960 ch) of the
source driver SD1 in the display panel of the comparative
example. The data start pulse DSP is input from the control
circuit 20 to the source drivers SD3, SD4, SD7, and SD10
that are arranged at endmost portions of the groups, respec-
tively. Further, the display data DA in accordance with the
set number of output channels and the clock signal DCK are
input to each of the source drivers SD1 to SD12. Each of the
source drivers SD1 to SD12 includes a shift register, and,
while performing shift operation, outputs a data signal in
accordance with the set number of output channels to a
corresponding data line 11.

[0038] Forexample, when the data start pulse DSP is input
to the source driver SD3 in the first group S1, the source
drivers SD3, SD2, and SD1 transfer the data start pulse DSP
in a direction of this order (shift direction illustrated in FIG.
7) to perform shift operation, and at the same time, based on
the display data DA in accordance with the set numbers of
output channels and on the clock signal DCK, output data
signals in accordance with the set numbers of output chan-
nels to corresponding data lines 11. Similarly, when the data
start pulse DSP is input to the source driver SD4 in the
second group S2, the source drivers SD4, SD5, and SD6
transfer the data start pulse DSP in a direction of this order
(shift direction illustrated in FIG. 7) to perform shift opera-
tion, and at the same time, based on the display data DA in
accordance with the set numbers of output channels and on
the clock signal DCK, output data signals in accordance with
the set numbers of output channels to corresponding data
lines 11. The source drivers SD in the third group S3 and in
the fourth group S4 operate similarly to the source drivers
SD in the second group S2. Note that, the control circuit 20
and the source drivers SD can be operated in a well-known
mannet.
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[0039] Inthe structure of the display panel 10 illustrated in
FIG. 6 and FIG. 7, the number of output channels of the
source drivers SD1 and SD12 that are arranged at end
portions (right end and left end) of the display panel 10 is set
to be small. Therefore, even when the source drivers SD1
and SD12 are affected by the heat generation by the light
source, the source drivers SD1 and SD12 reach a tempera-
ture that is lower than that reached by the source driver SD1
of the comparative example (see FI1G. 4). Therefore, com-
pared with the display panel of the comparative example
illustrated in FIG. 4, the display panel 10 can reduce
temperature variations (temperature difference) among the
plurality of source drivers SD1 to SD12, and thus the display
quality thereof can be improved.

[0040] The structure of the display device according to the
present invention is not limited to the one illustrated in FIG.
6 and FIG. 7. FIG. 8 is an illustration of a schematic
structure and a graph for showing temperature characteris-
tics of source drivers SD in another display panel 10
according to the embodiment. FIG. 9 is a block diagram for
illustrating operation of the display panel 10 illustrated in
FIG. 8.

[0041] In the display panel 10 illustrated in FIG. 8, the
number of output channels of the source drivers SD2, SD3,
SD5, SD6, SD7, SD8, SD10, and SD11 is set to be 960 ch,
while the number of output channels of the source drivers
SD1, SD4, SD9, and SD12 is set to be 540 ch. The data start
pulse DSP is input from the control circuit 20 to the source
drivers SD3, SD6, SD7, and SD10 that are arranged at
endmost portions of the groups, respectively. Further, the
display data DA in accordance with the set number of output
channels and the clock signal DCK are input to each of the
source drivers SD1 to SD12. Each of the source drivers SD1
to SD12 includes a shift register, and, while performing shift
operation, outputs a data signal in accordance with the set
number of output channels to a corresponding data line 11.
[0042] Forexample, when the data start pulse DSP is input
to the source driver SD3 in the first group S1, the source
drivers SD3, SD2, and SD1 transfer the data start pulse DSP
in a direction of this order (shift direction illustrated in FIG.
9) to perform shift operation, and at the same time, based on
the display data DA in accordance with the set numbers of
output channels and on the clock signal DCK, output data
signals in accordance with the set numbers of output chan-
nels to corresponding data lines 11. Similarly, when the data
start pulse DSP is input to the source driver SD6 in the
second group S2, the source drivers SD6, SD5, and SD4
transfer the data start pulse DSP in a direction of this order
(shift direction illustrated in FIG. 9) to perform shift opera-
tion, and at the same time, based on the display data DA in
accordance with the set numbers of output channels and on
the clock signal DCK, output data signals in accordance with
the set numbers of output channels to corresponding data
lines 11.

[0043] Further, when the data start pulse DSP is input to
the source driver SD7 in the third group S3, the source
drivers SD7, SD8, and SD9 transfer the data start pulse DSP
in a direction of this order (shift direction illustrated in FIG.
9) to perform shift operation, and at the same time, based on
the display data DA in accordance with the set numbers of
output channels and on the clock signal DCK, output data
signals in accordance with the set numbers of output chan-
nels to corresponding data lines 11. Similarly, when the data
start pulse DSP is input to the source driver SD10 in the
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fourth group S4, the source drivers SD10, SD11, and SD12
transfer the data start pulse DSP in a direction of this order
(shift direction illustrated in FIG. 9) to perform shift opera-
tion, and at the same time, based on the display data DA in
accordance with the set numbers of output channels and on
the clock signal DCK, output data signals in accordance with
the set numbers of output channels to corresponding data
lines 11.

[0044] Inthe structure of the display panel 10 illustrated in
FIG. 8 and FIG. 9, in the respective groups, the number of
output channels of the source drivers SD1, SD4, SD9, and
SD12 that are arranged at end portions (right end and left
end) of the display panel 10 is set to be small. Further, the
groups arranged on the right side from the middle of the
display panel 10 (first group S1 and second group S2)
perform shift operation rightward, while the groups arranged
on the left side from the middle of the display panel 10 (third
group S3 and fourth group S4) perform shift operation
leftward. Also in the above-mentioned structure, compared
with the comparative example illustrated in FIG. 4, tem-
perature variations (temperature difference) among the plu-
rality of source drivers SD1 to SD12 can be reduced, and
thus the display quality can be improved.

[0045] In each of the structures described above, the
number of output channels may be set to be different among
the plurality of source drivers SD included in each of the
groups. For example, in the display panel 10 illustrated in
FIG. 6, with regard to the first group S1, the number of
output channels of the source driver SD1 may be set to be
400 ch, the number of output channels of the source driver
SD2 may be set to be 960 ch, and the number of output
channels of the source driver SD3 may be set to be 1,080 ch.
In other words, among a plurality of source drivers SD
included in one group, the numbers of output channels of the
plurality of source drivers SD may be set to reduce in the
shift direction (from an upstream side to a downstream side).

[0046] As described above, in the liquid crystal display
device 100 according to this embodiment, the number of
output channels (540 ch) of each of two source drivers SD
arranged at both end portions of the plurality of source
drivers SD (for example, source drivers SD1 and SD12 in
FIG. 6) is set to be smaller than the number of output
channels (960 ch) set for each of source drivers SD (source
drivers SD2 and SD11) adjacent to those source drivers SD
(source drivers SD1 and SD12). Further, the number of
output channels of at least the two source drivers SD
arranged at both the end portions of the plurality of source
drivers SD is set to be the smallest (for example, 540 ch in
FIG. 6) of a plurality of numbers of output channels set for
the plurality of source drivers SD, respectively. Note that,
the liquid crystal display device 100 may have a structure in
which the numbers of output channels of the source drivers
SD are switched or a structure in which the shift directions
of the shift registers are switched based on a control signal
that is output from the control circuit 20.

[0047] While there have been described what are at pres-
ent considered to be certain embodiments of the invention,
it will be understood that various modifications may be
made thereto, and it is intended that the appended claims
cover all such modifications as fall within the true spirit and
scope of the invention.
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What is claimed is:

1. A display device, comprising:

a plurality of data lines; and

a plurality of source drivers configured to output a data
signal to each of the plurality of data lines,

wherein the plurality of source drivers comprise a plural-
ity of source drivers having different numbers of output
channels for outputting the data signal, and

wherein the number of output channels of each of two first
source drivers arranged at both end portions of the
plurality of source drivers is set to be smaller than the
number of output channels set for each of second
source drivers adjacent to the two first source drivers.

2. The display device according to claim 1, further com-

prising:

a display panel; and

a backlight device configured to irradiate the display
panel with light,

wherein the backlight device comprises a light source
arranged along at least one of a left side surface or a
right side surface of the display panel,

wherein the plurality of source drivers are arranged along
at least one of an upper side surface or a lower side
surface of the display panel, and

wherein the two first source drivers are arranged at
locations closer to the light source with respect to the
second source drivers.

3. The display device according to claim 1,

wherein each of the two first source drivers and the second
source drivers comprises a shift register, and

wherein the shift register is configured to perform shift
operation in a direction from each of the second source
drivers to corresponding one of the two first source
drivers.

4. The display device according to claim 1,

wherein each of the two first source drivers arranged at
both the end portions comprises a shift register, and

wherein a direction of shift operation of the shift register
of one of the two first source drivers and a direction of
shift operation of the shift register of another of the two
first source drivers are opposite to each other.

5. The display device according to claim 1,

wherein each of the plurality of source drivers comprises
a shift register,

wherein the plurality of source drivers are divided into a
plurality of groups,
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wherein each of the plurality of groups comprises the first
source driver and the second source driver, and

wherein, in the each of the plurality of groups, the shift
register is configured to perform shift operation in a
direction from the second source driver to the first
source driver.

6. The display device according to claim 1,

wherein each of the plurality of source drivers comprises
a shift register,

wherein the plurality of source drivers are divided into a
plurality of groups, and

wherein, in each of the plurality of groups, the number of
output channels set for corresponding one of the plu-
rality of source drivers, which is arranged on an
upstream side in a direction of shift operation of the
shift register, is larger than the number of output
channels set for corresponding one of the plurality of
source drivers, which is arranged on a downstream side
in the direction of the shift operation of the shift
register.

7. The display device according to claim 1,

wherein each of the plurality of source drivers comprises
a shift register,

wherein the plurality of source drivers are divided into a
plurality of groups, and

wherein, in each of the plurality of groups, the number of
output channels set for corresponding one of the plu-
rality of source drivers, which is arranged closer to a
middle of a display panel, is larger than the number of
output channels set for corresponding one of the plu-
rality of source drivers, which is arranged farther from
the middle of the display panel.

8. A display device, comprising:

a plurality of data lines; and

a plurality of source drivers configured to output a data
signal to each of the plurality of data lines,

wherein the plurality of source drivers comprise a plural-
ity of source drivers having different numbers of output
channels for outputting the data signal, and

wherein the number of output channels of at least two
source drivers arranged at both end portions of the
plurality of source drivers is set to be smallest of a
plurality of numbers of output channels set for the
plurality of source drivers, respectively.
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