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7) ABSTRACT

A liquid crystal display device includes a liquid crystal
display panel having respective pixels which are allocated to
red, green and blue and a light source which allows light to
pass through the respective pixels, wherein the light source
is constituted of a plurality of red light emitting elements, a
plurality of green light emitting elements and a plurality of
blue light emitting elements. The liquid crystal display
device further includes pixels which have the largest light
transmitting quantity out of the respective pixels allocated to
red, green and blue, and the number of light emitting
elements of color corresponding to color which is allocated
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smaller than the number of light emitting elements of other
Sep. 4, 2003 (JP) v 2003-312693 color.
: |~
B TFT|| TR TFT Lo
( ( ( -
. e —— " t— " ——
[ 14 [ — [ —) [ |
(@) ) O
Bl
PX ~ X
1| = PX
A-—- — A
C
e e
L



Patent Application Publication Mar. 10,2005 Sheet 1 of 26 US 2005/0052590 A1

FIG, 14
B : L-DL
il A A
[ V [ —) [ —)/ [ —
T 1= = o
B
px —l — PX
i PX
A A
C
===
o
FIG, 15
Cgs Cd2 (Cgs {Cgs
_I__L) / L _L) £ 1)

L L L1 L1 [~ Cd2




Patent Application Publication Mar. 10,2005 Sheet 2 of 26 US 2005/0052590 A1

FlG, 2

DW
@C

AM

v
@ PNL
: ;5 PS

B

C
LG
BL



Patent Application Publication Mar. 10,2005 Sheet 3 of 26 US 2005/0052590 A1

FIG 3
e He

H He
( ( (
= _—l\ | SUBT1
—_ ' [T —c }
SUB? l_‘\ ,___% =) %\W/ =
E\\\\\ ANNVRARVARRVARARRRRE & N
N N
\ \
\
\ N
\
: N
\ N
\ N| < PNL
\ N
s N
\
v\ \
\ N
N N
\ s_/‘ SL
\ N
\ N
\
E N
V- § ~ N
\ N
ATTULLLLTTILLLLLL AR R A I‘m J'm |
T T \
AR
FIG, 4
He
(
[ O ) |
] 11  ( 1} Il || I—
] | &=l 1 I
TFT
/
B | ~GL
L2 R 2 2 e, r——————
Veom{Veom|Vcom :
~——GL
V-




Patent Application Publication Mar. 10,2005 Sheet 4 of 26 US 2005/0052590 A1

FIaG 5

FLG)
-+
e \ l T oc
-

ORI2 —k g~ CT
PX T - oRi
xS 1-pAs

FIG, 6

+— LEDr

T— LEDg

1+ LEDr

PXR [ Px@) PX(B) |
+— LEDr
T— LEDg

+— LEDb

T— LEDg

22 NN B8 77 RN BRI NN 72 NN




Patent Application Publication Mar. 10,2005 Sheet 5 of 26 US 2005/0052590 A1

FIG, 74
FIL(R) FL(G) FIL(B)
N [
FIL—’—\ \ 5 \, —+— SUB2
| IR ) ' [ i [L_{-0C
ORR—F =
PX '\\ A ORI
AS— Ll 11 Ll |8 | \ﬂ/\PAS
~r—1 [ [l (=l 1 g
~1—~ SUB1
e
LB
FIG, 78

PX(R) PX(@G) PX(B)




Patent Application Publication Mar. 10,2005 Sheet 6 of 26 US 2005/0052590 A1

FIG, 84

( FIL(G) FIL(B)

T -oc
ORI2 —k ~CT
PX T~ ORIl

AS . 1-pas

4Gl

~1— SUB1

Ij'\LG

FIG, 88

AN

AR VA4

PXR) || PX@) PX(B)




Patent Application Publication Mar. 10,2005 Sheet 7 of 26 US 2005/0052590 A1

FIG, 94

(
e I N
e

OR2 —k ~—CT
PX T - oRi

AN
| . 11 11 Ll

|

\

AS H~PAS
-~ [l =1 [l

=1 — Gl

~1~ SUBI

I:1'\-LG

FIG, 95

PXR) PX(G) PX(B)




Patent Application Publication Mar. 10,2005 Sheet 8 of 26 US 2005/0052590 A1

FIG, 104
I [
AL~ \ 3 \ 4 suB?
| N | A ' [L__]-0C
OR2— {~CT
PX -ori
11 M 1] 11 L1 \/_-PAS
il N v B = B =1 =10 P
|~ suBt
Ij-\LG
olB
FIG 108

PX(R) || PX(@G) PX(B)




Patent Application Publication Mar. 10,2005 Sheet 9 of 26 US 2005/0052590 A1

FIG 11
LEDr ,\_% | — LEDr
LEDg v—§ H— LEDg
/
o v~§ PXR) || P PX(B) |-
7
)
|
LG2 ~ %
§ LG




Patent Application Publication Mar. 10,2005 Sheet 10 of 26  US 2005/0052590 A1l

FIG, 12

LEDr LEDg  LEDb LG

( ) ) |
NN i 1NN s AN

PXR) || PX@) PX()

AN R0 NN VNN

LEDr LEDg  LEDb LG



Patent Application Publication Mar. 10,2005 Sheet 11 of 26  US 2005/0052590 A1l

FIG, 13

LEDr LEDg  LEDb LG

() ) ?
NNV R AN BV SS

PXR) [| PX() PX(B)

NI VNS VN

( ) ) )
LEDr LEDg LEDb LG




Patent Application Publication Mar. 10,2005 Sheet 12 of 26  US 2005/0052590 A1l

FiG, 14

+—LEDg

+—LEDg
PXR) [| PX(@) PX(B)

+—LEDg
—~ LG

LG~ H—~LEDg

%
s ]
!
|

A 20 3 U7 2

+—~LEDg

Ve ¥z 72 0772 0727 V777 77722 V777 V77772

( |
LEDr LG




Patent Application Publication Mar. 10,2005 Sheet 13 of 26  US 2005/0052590 A1l

FiG, 154

C TFT O o
( -
1= ) [ — [ — [ —
@) = IS
Ll l
| | —SL
L
Cstg C —
| PX
PX —~8
/ | G
s O (==
Lx

FIG 1558

Cigs (Cgs (Cgs
1T 1) 1 1) 117
[ 11 g
HH—HH—H—H—
11 1 1
\ \ \
y / ! / ! /
Vcom Veom Vcom
\ \

\
Cstg Cstg Cstg



Patent Application Publication Mar. 10,2005 Sheet 14 of 26  US 2005/0052590 A1l

FIG, 16

b s o
= =2 i
ST__HHO O - O
. .' st
_— pX
Il —x
pX —lI
I o
=U= =L =




Patent Application Publication Mar. 10,2005 Sheet 15 of 26  US 2005/0052590 A1l

FIG, 174

TFT DL
[_T)[_I [: [i
= 'c:>|__'<:>| &)

PX ~ 1 PX

FIG 178

TI;-T Cgs ( Cgs ( Ces
|
S - T 1 1T 1)

G S A N R A | | S R

H—HFH—H—H
1 | o1 | .

e

Vcom Vcom Veom




Patent Application Publication Mar. 10,2005 Sheet 16 of 26  US 2005/0052590 A1l

FIG 184

DJ L)L
[ 7 { | [ ' l)[ ]
) o O Z To
ST
px —l L— PX
===
FIG 188
TFT TFT TFT
Tt -

-
1 | o | o
IR i

Vcom Vcom Vecom




Patent Application Publication Mar. 10,2005 Sheet 17 of 26  US 2005/0052590 A1l

FIG, 19

TFT DL DL

\ O
[ —/ [ — [ j [ —
O = = O
| - PX
[FJ: — [F_ =



Patent Application Publication Mar. 10,2005 Sheet 18 of 26  US 2005/0052590 A1l

FiG 204

PNL

A

CLB

FIG 208 FiG, 20C

U~ LEDr H—~ LEDr
T LEDg T~ LEDg
H— LEDb 1~ LEDb

NN V33 07N TN IZZ NN
T RN B8 77 RN B NN VRN




US 2005/0052590 A1

Patent Application Publication Mar. 10,2005 Sheet 19 of 26

FIG 218

FIG 214

— LEDr
~— LEDg

— LEDb

—~LG

R NN
A NXA B

......

A B2 RN

x4

— LG

SO N
22 NN

00000

A B RN

/ IOOOOOO
BOOOOD
§ Petetete et




Patent Application Publication Mar. 10,2005 Sheet 20 of 26  US 2005/0052590 A1l

FIG 224 FIG 22B

L+~ LEDr
L~ LEDr

M AN EaEasSsSasssa =

— CCM

\i
: /! 52 4 Leow
CLB LEDAT g




US 2005/0052590 A1

Patent Application Publication Mar. 10,2005 Sheet 21 of 26

FIG 248 FIG 24C

FIG 244

- LEDb

SEEINNNIZZZN 25NN §y

J e RN\ 24

e RN 4

FIG, 25

PNL
A

L LG

LEDA



Patent Application Publication Mar. 10,2005 Sheet 22 of 26

He

US 2005/0052590 A1
FIG 26
%-A LEDr
Nt LEDe
%-’\ LEDr
g-v LEDb
CLB < Z
\
.
’
\
Fl1G 27
LEDA L
N\
PCC
N\
< —> Teon
N\

PW




Patent Application Publication Mar. 10,2005 Sheet 23 of 26  US 2005/0052590 A1l

FIG 284
FILR) LG ALE)
( L
AL——— \ \ \ 4~ suB?
[ I ' [’ [L__]-0C
ORI —k 4~ CT
PX _—\\ ’/"OR“
AS N B N L -pas
~I =l = =1
—~ SUBH
EI-\LG
oLB
FIG, 288

PX(R) PX(G) PX(B)




US 2005/0052590 A1

Patent Application Publication Mar. 10,2005 Sheet 24 of 26

FIG, 29

PNL

LG

LEDA  LEDA

FIG, 30

S Ne]
(an =)
o o
)

I §~v LEDg

&S
5
¢

Y

N

7 N B NN 22 B NN A

CLB <&




Patent Application Publication Mar. 10,2005 Sheet 25 of 26  US 2005/0052590 A1l
FIG 31
LEDA je&—
LLEDA
I\
SIGNAL 1 SIGNAL 2
PCC
He Ao ~ Teon
W

ORI

\

~ SUB1




Patent Application Publication Mar. 10,2005 Sheet 26 of 26  US 2005/0052590 A1l

FIG, 33
PX

(
/ ] N OR
~y s
L | L
———— G
( -1~— SUBI
FIG 34
DT ST ST PX
\_ [
/ N | )\
| \) - ,\év PAS
| i 1
— ——— 1@
} ( -1~ SUB1



US 2005/0052590 Al

LIQUID CRYSTAL DISPLAY DEVICE

BACKGROUND OF THE INVENTION
[0001]

[0002] The invention relates to a liquid crystal display
device, and more particularly to a liquid crystal display
device which is constituted of at least a liquid crystal display
panel for color display and a backlight.

[0003]

[0004] A liquid crystal display panel is configured such
that liquid crystal is provided between respective substrates
which are arranged to face each other in an opposed manner
and a large number of pixels are arranged in the spreading
direction of the liquid crystal.

[0005] Here, each pixel includes means to independently
generate an electric field at a portion thereof and the optical
transmissivity of the liquid crystal in the pixel is controlled
based on the electric field.

[0006] Accordingly, usually, a backlight is arranged on a
back surface of the liquid crystal display panel and a viewer
can observe light from the backlight through the respective
pixels.

[0007] Here, with respect to the liquid crystal display
panel for color display, respective red, green and blue filters
are incorporated into three respective pixels which are
arranged close to each other (a unit pixel for color display)
and an image display of a given color can be recognized due
to mixing of lights having respective colors through the
respective filters.

[0008] Further, in Japanese Unexamined Patent Publica-
tion 2001-66569, there has been known a liquid crystal
display device in which, as a backlight, a light source is
constituted of respective red, green and blue light emitting
diodes which are respectively provided in the same plural
number and the liquid crystal display device uses a white
light obtained by mixing these lights of three colors.

1. Field of the Invention

2. Description of the Related Art

SUMMARY OF THE INVENTION

[0009] However, with respect to the liquid crystal display
device having such a constitution, as described above, as the
backlight, it is necessary to prepare the respective red, green
and blue diodes in the same plural number respectively to
irradiate the white light and the change of ratio of numbers
of light emitting diodes of respective colors has not been
taken into consideration.

[0010] This is because that when the ratio of numbers of
light emitting diodes of respective colors is changed, the
white light is not obtained and the lights which pass through
the respective filters of the pixels exhibit colors different
from the desired colors.

[0011] Accordingly, in forming the backlight, the degree
of freedom in manufacturing the backlight is limited and
there has been a strong demand for the measure to overcome
such a drawback.

[0012] The present invention has been made under such
circumstances and it is one of advantages of the invention to
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provide a liquid crystal display device which can enhance
the degree of freedom in manufacturing a backlight and the
like.

[0013] To briefly explain the summary of the representa-
tive inventions among inventions disclosed in this specifi-
cation, they are as follows.

[0014] (1) The liquid erystal display device according to
the invention, for example, is constituted of a liquid crystal
display panel having respective pixels which are allocated to
red, green and blue and a light source which allows light to
pass through the respective pixels, wherein the light source
is constituted of a plurality of red light emitting elements, a
plurality of green light emitting elements and a plurality of
blue light emitting elements, the improvement being char-
acterized in that the liquid crystal display device includes
pixels which have the largest light transmitting quantity out
of the respective pixels allocated to red, green and blue, and
the number of light emitting elements of color correspond-
ing to color which is allocated to the pixels having the
largest light transmitting quantity is smaller than the number
of light emitting elements of other color.

[0015] (2) The liquid crystal display device according to
the invention, for example, is constituted of a liquid crystal
display panel having respective pixels which are allocated to
red, green and blue and a light source which allows light to
pass through the respective pixels, wherein the light source
is constituted of a plurality of red light emitting elements, a
plurality of green light emitting elements and a plurality of
blue light emitting elements, the improvement being char-
acterized in that the liquid crystal display device includes
pixels which have the largest numerical aperture out of the
respective pixels allocated to red, green and blue, and the
number of light emitting elements of color corresponding to
color which is allocated to the pixels having the largest
numerical aperture is smaller than the number of light
emitting elements of other color.

[0016] (3) The liquid crystal display device according to
the invention, for example, is constituted of a liquid crystal
display panel having respective pixels which are allocated to
red, green and blue and a light source which allows light to
pass through the respective pixels, wherein the light source
is constituted of a plurality of red light emitting elements, a
plurality of green light emitting elements and a plurality of
blue light emitting elements, the improvement being char-
acterized in that the liquid crystal display device includes
pixels which have the smallest light transmitting quantity
out of the respective pixels allocated to red, green and blue,
and the number of light emitting elements of color corre-
sponding to color which is allocated 1o the pixels having the
smallest light transmitting quantity is larger than the number
of light emitting elements of other color.

[0017] (4) The liquid crystal display device according to
the invention, for example, is constituted of a liquid crystal
display panel having respective pixels which are allocated to
red, green and blue and a light source which allows light to
pass through the respective pixels, wherein the light source
is constituted of a plurality of red light emitting elements, a
plurality of green light emitting elements and a plurality of
blue light emitting elements, the improvement being char-
acterized in that the liquid crystal display device includes
pixels which have the smallest numerical aperture out of the
respective pixels allocated to red, green and blue, and the
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number of light emitting elements of color corresponding to
color which is allocated to the pixels having the smallest
numerical aperture is larger than the number of light emit-
ting elements of other color.

[0018] (5) The liquid crystal display device according to
the invention, for example, is constituted of a liquid crystal
display panel having respective pixels which are allocated to
red, green and blue and a light source which allows light to
pass through the respective pixels, wherein each pixel
includes a thin film transistor which is driven in response to
asignal from a gate signal line and a pixel electrode to which
a signal from a drain signal line is supplied through the thin
film transistor, and the light source is constituted of a
plurality of red light emitting elements, a plurality of green
light emitting elements and a plurality of blue light emitting
elements, the improvement being characterized in that the
liquid crystal display device includes pixels which have the
largest light transmitting quantity out of the respective pixels
allocated to red, green and blue, and the number of light
emitting elements of color corresponding to color which is
allocated to the pixels having the largest light transmitting
quantity is smaller than the number of light emitting ele-
ments of other color, and a channel width of the thin film
transistors provided to the pixels having the largest light
transmitting quantity out of the respective pixels allocated to
red, green and blue is set larger than a channel width of the
thin film transistors provided to other pixels.

[0019] (6) The liquid crystal display device according to
the invention, for example, is constituted of a liquid crystal
display panel having respective pixels which are allocated to
red, green and blue and a light source which allows light to
pass through the respective pixels, wherein each pixel
includes a thin film transistor which is driven in response to
asignal from a gate signal line and a pixel electrode to which
a signal from a drain signal line is supplied through the thin
film transistor, and the light source is constituted of a
plurality of red light emitting elements, a plurality of green
light emitting elements and a plurality of blue light emitting
elements, the improvement being characterized in that the
liquid crystal display device includes pixels which have the
largest light transmitting quantity out of the respective pixels
allocated to red, green and blue, and the number of light
emitting elements of color corresponding to color which is
allocated to the pixels having the largest light transmitting
quantity is smaller than the number of light emitting ele-
ments of other color, and a channel width of the thin film
transistors provided to the pixels having the largest light
transmitting quantity out of the respective pixels allocated to
red, green and blue is set larger than a channel width of the
thin film transistors provided to other pixels, and a width of
a drain signal line which is connected to the thin film
transistors provided to the pixels having the largest light
transmitting quantity out of the respective pixels allocated to
red, green and blue is set wider than a width of a drain signal
line which is connected to the thin film transistors provided
to other pixels.

[0020] (7) The liquid crystal display device according to
the invention, for example, is constituted of a liquid crystal
display panel having respective pixels which are allocated to
red, green and blue and a light source which allows light to
pass through the respective pixels, wherein each pixel
includes a thin film transistor which is driven in response to
asignal from a gate signal line and a pixel electrode to which
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a signal from a drain signal line is supplied through the thin
film transistor, and the light source is constituted of a
plurality of red light emitting elements, a plurality of green
light emitting elements and a plurality of blue light emitting
elements, the improvement being characterized in that the
liquid crystal display device includes pixels which have the
largest light transmitting quantity out of the respective pixels
allocated to red, green and blue, and the number of light
emitting elements of color corresponding to color which is
allocated to the pixels having the largest light transmitting
quantity is smaller than the number of light emitting ele-
ments of other color, and a spaced-apart distance between
the pixel electrode of the pixel having the largest light
transmitting quantity out of the respective pixels allocated to
red, green and blue and the gate signal line which drives the
thin film transistor of the pixel is set larger than a spaced-
apart distance between the pixel electrode of other pixel and
the gate signal line which drives the thin film transistor of
other pixel.

[0021] (8) The liquid crystal display device according to
the invention, for example, is constituted of a liquid crystal
display panel having respective pixels which are allocated to
red, green and blue and a light source which allows light to
pass through the respective pixels, wherein each pixel
includes a thin film transistor which is driven in response to
a signal from a gate signal line, a pixel electrode to which
a signal from a drain signal line is supplied through the thin
film transistor and a capacitance element which is formed
between a connection portion of the thin film transistor with
the pixel electrode and a storage signal line, and the light
source is constituted of a plurality of red light emitting
elements, a plurality of green light emitting elements and a
plurality of blue light emitting elements, the improvement
being characterized in that the liquid crystal display device
includes pixels which have the largest light transmitting
quantity out of the respective pixels allocated to red, green
and blue, and the number of light emitting elements of color
corresponding to color which is allocated to the pixels
having the largest light transmitting quantity is smaller than
the number of light emitting elements of other color, and a
capacitance value of the capacitance elements provided to
the pixels having the largest light transmitting quantity out
of the respective pixels allocated to red, green and blue is set
smaller than a capacitance value of the capacitance elements
provided to other pixels.

[0022] (9) The liquid crystal display device according to
the invention is, on the premise of any one of the above-
mentioned constitutions (1) to (8), characterized in that the
light source is constituted of light emitting elements of
respective colors which are arranged on a side surface of at
least one side of a light guide plate arranged on a back
surface of the liquid crystal display panel in parallel along
the longitudinal direction of the side surface.

[0023] (10) The liquid crystal display device according to
the invention is, on the premise of any one of the above-
mentioned constitutions (1) to (8), characterized in that with
respect to the respective pixels allocated to red, green and
blue, the pixels allocated to one color have the largest light
transmitting quantity or numerical aperture, the pixels allo-
cated to another color have the smallest light transmitting
quantity or numerical aperture, and the pixels allocated to
still another color have an intermediate light transmitting
quantity or numerical aperture.
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[0024] Here, the invention is not limited to the above-
mentioned constitution and various modifications are con-
ceivable without departing from the technical concept of the
invention.

[0025] According to the liquid crystal display device hav-
ing such a constitution, basically, by changing the light
transmitting qualities or the numerical apertures of the pixels
of the unit pixel for color display which are allocated to
respective colors, the number of light emitting elements of
respective colors of the light source is determined.

[0026] Here, although the lights emitted from the respec-
tive light emitting elements which constitute the light source
do not produce a white light, the lights which pass through
the respective pixels reach a viewer as red, green and blue
lights corresponding to the light transmitting quantity of
liquid crystal.

[0027] Further, although the pixels which decrease the
light transmitting quantity or the numerical aperture are
present in the unit pixel for color display, the number of light
emitting elements of color corresponding to such pixels is
increased and hence, the intensity of light is increased thus
obviating the occurrence of drawbacks from this point of
view.

[0028] Accordingly, due to the above-mentioned consti-
tution, to the contrary, when it is necessary to arbitrarily set
the number of light emitting elements of respective colors
used as the light source, it is sufficient to change the light
transmitting quantities or the numerical apertures of the
pixels allocated to respective colors and hence, the degree of
freedom of the backlight or the like can be increased.

BRIEF DESCRIPTION OF THE DRAWINGS

[0029] FIG. 1A and FIG. 1B are explanatory views
showing one embodiment of a unit pixel for color display of
a liquid crystal display device according to the invention,
wherein FIG. 1A is a plan view and FIG. 1B is an
equivalent circuit diagram;

[0030] FIG. 2 is an exploded perspective view showing
one embodiment of the constitution of a module of the liquid
crystal display device according to the invention;

[0031] FIG. 3 is a plan view showing one embodiment of
the constitution of a liquid crystal display panel incorporated
into the liquid crystal display device according to the
invention;

[0032] FIG. 4 is a plan view showing one embodiment of
the constitution of the pixel of the liquid crystal display
panel.

[0033] FIG. 5 is a cross-sectional view taken along a line
A-A' n FIG. 1A;

[0034] FIG. 6 is a view of a portion shown in FIG. 5 in
a plan view;
[0035] FIG. 7A and FIG. 7B are constitutional views

showing another embodiment of the liquid crystal display
device according to the invention, wherein FIG. 7A corre-
sponds to FIG. 5 and FIG. 7B corresponds to FIG. 6;

[0036] FIG. 8A and FIG. 8B arc constitutional views
showing another embodiment of the liquid crystal display
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device according to the invention, wherein FIG. 8A corre-
sponds to FIG. 5 and FIG. 7B corresponds to FIG. 6;

[0037] FIG. 9A and FIG. 9B are constitutional views
showing another embodiment of the liquid crystal display
device according to the invention, wherein FIG. 9A corre-
sponds to FIG. 5 and FIG. 9B corresponds to FIG. 6;

[0038] FIG. 10A and FIG. 10B are constitutional views
showing another embodiment of the liquid crystal display
device according to the invention, wherein FIG. 10A cor-
responds to FIG. § and FIG. 10B corresponds to FIG. 6;

[0039] FIG. 11 is a constitutional view showing another
embodiment of the liquid crystal display device according to
the invention and corresponds to FIG. 10B;

[0040] FIG. 12 is a constitutional view showing another
embodiment of the liquid crystal display device according to
the invention and corresponds to FIG. 10B;

[0041] FIG. 13 is a constitutional view showing another
embodiment of the liquid crystal display device according to
the invention and corresponds to FIG. 10B;

[0042] FIG. 14 is a constitutional view showing another
embodiment of the liquid crystal display device according to
the invention and corresponds to FIG. 10B;

[0043] FIG. 15A and FIG. 15B are constitutional views
showing another embodiment of the pixel of the liquid
crystal display device according to the invention, wherein
FIG. 15A corresponds to FIG. 1A and FIG. 15B corre-
sponds to FIG. 1B;

[0044] FIG. 16 is a constitutional view showing another
embodiment of the pixel of the liquid crystal display device
according to the invention and also is a plan view relating to
an improvement of the constitution shown in FIG. 15A;

[0045] FIG. 17A and FIG. 17B are constitutional views
showing another embodiment of the pixel of the liquid
crystal display device according to the invention, wherein
FIG. 17A corresponds to FIG. 1A and FIG. 17B corre-
sponds to FIG. 1B;

[0046] FIG. 18A and FIG. 18B are constitutional views
showing another embodiment of the pixel of the liquid
crystal display device according to the invention, wherein
FIG. 18A corresponds to FIG. 1A and FIG. 18B corre-
sponds to FIG. 1B;

[0047] FIG.19 s a plan view showing an improvement of
the constitution shown in FIG. 18A;

[0048] FIG. 20A, FIG. 20B and FIG. 20C are constitu-
tional views showing another embodiment of the backlight
of the liquid crystal display device according to the inven-
tion;

[0049] FIG. 21A and FIG. 21B are views showing
another embodiment of the backlight of the liquid crystal
display device according to the invention and are views
which show the arrangement of respective light emitting
diodes in respective light emitting diode rows which are
arranged 1n two rows;

[0050] FIG. 22A and FIG. 22B are¢ views showing
another embodiment of the backlight of the liquid crystal
display device according to the invention and are views
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which show the arrangement of respective light emitting
diodes in respective light emitting diode rows which are
arranged in two rows;

[0051] FIG. 23 is a constitutional view showing another
embodiment of the backlight of the liquid crystal display
device according to the invention,

[0052] FIG. 24A, FIG. 24B and FIG. 24C are views
showing an example of arrangement of respective light
emitting diodes in the backlight shown in FIG. 23;

[0053] FIG. 25 is a constitutional view showing another
embodiment of the backlight of the liquid crystal display
device according to the invention,

[0054] FIG. 26 is a view showing an arrangement of
respective light emitting diodes in the backlight shown in
FIG. 25;

[0055] FIG. 27 is a block diagram showing one embodi-
ment of a circuit which controls the emission of light of a
light source of the backlight of the liquid crystal display
device according to the invention,

[0056] FIG. 28A and FIG. 28B ar¢ views showing
another embodiment of the pixel of the liquid crystal display
device according to the invention, wherein FIG. 28A cor-
responds FIG. 1A and FIG. 28B corresponds FIG. 1B;

[0057] FIG. 29 is a constitutional view showing another
embodiment of the backlight of the liquid crystal display
device according to the invention,

[0058] FIG. 30 is a view showing the arrangement of
respective light emitting diodes in the backlight shown in
FIG. 29;

[0059] FIG. 31 is a block diagram showing another
embodiment of a circuit which controls the emission of light
of a light source of the backlight of the liquid crystal display
device according to the invention,

[0060] FIG. 32 is a cross-sectional view taken along a line
B-B' in FIG. 1;
[0061] FIG. 33 is a cross-sectional view taken along a line

C-C' m FIG. 1; and

[0062] FIG. 34 is a cross-sectional view taken along a line
C-C' in FIG. 15A.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0063] Preferred embodiments of liquid crystal display
devices according to the invention are explained in detail in
conjunction with drawings.

[0064] FIG. 2 is an exploded perspective view of the
liquid crystal display device according to the invention
which is formed into a module.

[0065] As shown in FIG. 2, the liquid crystal display
device is constituted by integrally stacking a shielding case
SC, a viewing angle magnification film VAM, a liquid
crystal display panel PNL, a prism sheet PS and a backlight
BL.

[0066] Here, the shielding case SC is a frame body which
forms a display window DW on a portion thereof which
faces a display part of the liquid crystal display panel PNL.
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By fixing a periphery of the shielding case SC to the
backlight BL, the viewing angle magnification film VAM,
the liquid crystal display panel PNL and the prism sheet PS
can be incorporated in a space defined by the shielding case
SC and the backlight BL.

[0067] Further, the backlight BL includes at least a light
guide plate CLB which is arranged to face the display part
of the liquid crystal display panel PNL and a light source LG
which is arranged along at least one side of the light guide
plate CLB, wherein light emitted from the light source LG
enters into the inside of the light guide plate CLB through a
side surface of the light guide plate CLB and, thereafter, is
irradiated to a surface side of the light guide plate CLB
which faces the liquid crystal display panel PNL in an
opposed manner.

[0068] Here, the light source LG is constituted of a plu-
rality of red (R) light emitting diodes LEDr, a plurality of
green (G) light emitting diodes LEDg and a plurality of blue
(B) light emitting diodes LEDb which are arranged in a
mixed form.

[0069] FIG. 3 is a plan view showing the detail of the
liquid crystal display panel PNL. The liquid crystal display
panel PNL is constituted of a panel which is formed of
respective substrates (for example, glass substrates) which
are arranged to face each other with liquid crystal therebe-
tween and liquid crystal drive circuits which are mounted on
a periphery of the panel.

[0070] The respective substrates SUB1, SUB2 which form
the panel are fixed to each other by a sealing material SL
which is formed around the liquid crystal and the display
part AR is constituted in the inside of a region surrounded by
the sealing material SL.

[0071] Here, a plurality of gate signal lines GL and a
plurality of drain signal lines DL are formed on the display
part AR, wherein one ends of the respective gate signal lines
GL are connected to a scanning signal drive circuit V which
constitutes one of the above-mentioned liquid crystal drive
circuits and one ends of the respective drain signal lines DL
are connected to video signal drive circuits He which
constitute one of the above-mentioned liquid crystal drive
circuits.

[0072] FIG. 4 is a view which corresponds to FIG. 3 and
shows the constitution of respective pixels on the display
part AR. Each pixel is configured such that the pixel includes
a region which is surrounded by the gate signal lines GL
which extend in the x direction and are arranged in parallel
in the y direction in the drawing and the drain signal lines
DL which extend in the y direction and are arranged in
parallel in the x direction in the drawing, and on each region,
a thin film transistor TFT which is turned on with the supply
of a scanning signal from one gate signal line GL, a pixel
electrode to which a video signal is supplied from the drain
signal line DL through the thin film transistor TFT and a
counter electrode which is arranged to face the pixel elec-
trode with the liquid crystal therebetween.

[0073] Here, a signal (Vcom) which becomes the refer-
ence with respect to the video signal is supplied to the
counter electrode, wherein the counter electrode is provided
in common with the respective pixels.

[0074] FIG. 1A is a plan view showing the specific
constitution of three neighboring pixels out of the above-



US 2005/0052590 Al

mentioned respective pixels. Three pixels are respectively
allocated to red (R), green (G) and blue (B) and constitute
a unit pixel in a color display.

[0075] In each pixel, the light-transmitting pixel electrode
PX made of, for example, ITO (Indium Tin Oxide), ITZO
(Indium Tin Zinc Oxide), IZO (Indium Zinc Oxide), SnO,
(tin oxide) or In,O5 (indium oxide) which is formed over the
substantially whole region of the pixel is connected with the
drain signal line DL through the thin film transistor TFT,
while the thin film transistor TFT is formed in an overlapped
manner on the gate signal line GL which drives the thin film
transistor TFT. This is because a portion of the gate signal
line GL is configured to function as a gate electrode of the
thin film transistor TFT.

[0076] Accordingly, a numerical aperture (a light trans-
mitting quantity) of each pixel substantially corresponds to
an area of a region which is surrounded by a pair of gate
signal lines GL and a pair of drain signal lines DL which
surround each pixel. Using each pixel electrode PX which is
formed over the substantially whole area of the region and
the counter electrode (not shown in the drawing) which is
formed on a liquid-crystal side of another substrate with the
liquid crystal therebetween in common with respective
pixels, an electric field is generated in the liquid crystal and
the optical transmissivity of the liquid crystal is controlled in
response to the electric field.

[0077] Then, as shown in FIG. 1A, three respective pixels
which are respectively allocated to red (R), green (G) and
blue (B) are formed such that areas each of which is
surrounded by the pair of gate signal lines GL and the pair
of drain signal lines DL differ from each other. This rela-
tionship is adopted by other unit pixel for color display in the
same manner.

[0078] In FIG. 1A, for example, the pixel at the left side
in the drawing is allocated to red, the pixel at the right side
in the drawing is allocated to blue, and the pixel at the center
is allocated to green.

[0079] FIG. 1B is a view showing the unit pixel for color
display shown in FIG. 1A using an equivalent circuit. In the
region which is surrounded by the pair of neighboring gate
signal lines GL and the pair of neighboring drain signal lines
DL, the connection relationship between the thin film tran-
sistor TFT and the pixel electrode PX is set as described
above. This drawing also show that a capacitance element
Cadd is formed between the pixel electrode PX and another
gate signal line GL which is different from the gate signal
line GL which drives the thin film transistor TFT.

[0080] The capacitance element Cadd is formed for sev-
eral purposes such as storage of the video signal supplied to
the pixel electrode PX for a relatively long time.

[0081] Further, the drawing shows a capacitance Clc
which is formed between the pixel electrode PX and the
counter electrode CT which interpose the liquid crystal
therebetween, a capacitance Cgs between the gate signal line
GL and a source electrode (an electrode at a side which is
connected with the pixel electrode PX) as a parasitic capaci-
tance, a capacitance Cdl between the thin film transistor
TFT and the source electrode (the pixel electrode PX) and
one-side drain signal line DL, and a capacitance Cd2
between the thin film transistor TFT and the source electrode
(the pixel electrode PX) and another-side drain signal line
DL.
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[0082] Here, when the magnitudes (optical transmissivi-
ties, numerical apertures) of these pixels are not equal, the
capacitances of respective pixels (pixel capacitances) are
formed differently from each other. To render these magni-
tudes equal, it is necessary to correct using at least either one
of the capacitance Cgs and Cadd. This operation is described
later.

[0083] FIG. 5A is a cross-sectional view taken along a
line A-A' in the plan view shown in FIG. 1A.

[0084] A semiconductor layer AS which constitutes the
thin film transistor TFT is formed on a liquid-crystal-side
surface of the substrate SUB1 by way of an insulation film
GI, wherein the thin film transistor TFT is driven by the gate
signal line GL (not shown in the drawing) which is formed
below the insulation film GI. On an upper surface of the thin
film transistor TFT, a protective film PAS is formed such that
the protective film PAS also covers the thin film transistor
TFT, while the pixel electrode PX is formed on a surface of
the protective film PAS. The pixel electrode PX is connected
with the source electrode (the electrode at a side opposite to
the electrode to which the drain signal line DL is connected)
of the thin film transistor TFT via a through hole (not shown
in the drawing) formed in the protective film PAS. Further,
on an upper surface of the pixel electrode PX, an orientation
film PX is formed such that the orientation film PX also
covers the pixel electrode PX.

[0085] Further, on a liquid-crystal-side surface of the
substrate SUB2, color filters FIL which correspond to colors
to which the respective pixels are allocated are formed and
these color films are formed as color filters FIL(R), FIL(G),
FIL(B) corresponding to red, green and blue respectively.
On upper surfaces of these color filters FIL, a leveling film
0OC is formed such that the leveling film OC also covers the
color filters FIL. Further, on an upper surface of the leveling
film OC, the common electrode CT is formed in common
with the respective pixels and an orientation film ORI2 is
formed on an upper surface of the counter electrode CT.

[0086] Here, in FIG. 5, a light guide plate CLB and a light
source (an edge light) of the backlight BL are also shown.

[0087] FIG. 6 is a view of a portion shown in FIG. § in
a plan view. In the above-mentioned light source LG, a rate
of the numbers of red (R) light emitting diodes, green (G)
light emitting diodes and blue (G) light emitting diodes
which constitute the light source LG is shown.

[0088] In the drawing, four red (R) light emitting diodes
LEDr, three green (G) light emitting diodes LEDg and two
blue (B) light emitting diodes LEDb are arranged.

[0089] The rate of the numbers of light emitting diodes of
respective colors is determined substantially inversely pro-
portional to the light transmitting quantity (the numerical
aperture) of the pixel which is allocated to red (R), the light
transmitting quantity (the numerical aperture) of the pixel
which is allocated to green (G) and the light transmitting
quantity (the numerical aperture) of the pixel which is
allocated to blue (B).

[0090] Here, the pixel which is allocated to red (R) is
shown at the left side in the drawing, the pixel which is
allocated to green (G) is shown at the right side in the
drawing, and the pixel which is allocated to blue (B) is
shown still further to the right side in the drawing.
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[0091] That is, in the drawing, the rate is determined such
that the light transmitting quantity (the numerical aperture)
of the pixel which is allocated to red (R) is 2, the light
transmitting quantity (the numerical aperture) of the pixel
which is allocated to green (G) is 3 and the light transmitting
quantity (the numerical aperture) of the pixel which is
allocated to blue (B) is 4. In this manner, along with the
increase of the light transmitting quantity, the number of
light emitting diodes of the color corresponding to the pixels
is decreased.

[0092] Here, it is not always necessary to strictly deter-
mine the relationship between the light transmitting quan-
tities of the respective pixels which are allocated to the
respective colors and the numbers of light emitting diodes of
respective colors.

[0093] FIG. 7A and FIG. 7B are views corresponding to
FIG. 5 and FIG. 6 respectively. In the constitution shown in
FIG. 7A and FIG. 7B, the numerical aperture of the pixel
allocated to green (G) and the numerical aperture of the pixel
allocated to blue (B) are substantially equal and the numeri-
cal aperture of the pixel allocated to red (R) is set smaller
than these numerical apertures. On the other hand, the rate
of the numbers of the red (R) light emitting diodes LEDr, the
green (G) light emitting diodes LEDg and the blue (B) light
emitting diodes LEDb which constitute the backlight BL is
set in the above-mentioned manner. Even when the rate is set
in such a manner, a viewer hardly recognizes the change of
colors.

[0094] FIG. 8A and FIG. 8B are views corresponding to
FIG. 7A and FIG. 7B respectively. In the constitution
shown in FIG. 8A and FIG. 8B, the numerical aperture of
the pixel allocated to red (R) and the numerical aperture of
the pixel allocated to green (G) are substantially equal and
the numerical aperture of the pixel allocated to blue (B) is set
larger than these numerical apertures. On the other hand, the
rate of the numbers of the red (R) light emitting diodes
LEDr, the green (G) light emitting diodes LEDg and the blue
(B) light emitting diodes LEDb which constitute the back-
light BL may be set to 4, 4, 2 sequentially, for example.

[0095] FIG. 9A and FIG. 9B are views corresponding to
FIG. 7A and FIG. 7B respectively. In the constitution
shown in FIG. 9A and FIG. 9B, the numerical aperture of
the pixel allocated to red (R) and the numerical aperture of
the pixel allocated to green (G) are substantially equal and
the numerical aperture of the pixel allocated to blue (B) is set
smaller than these numerical apertures. On the other hand,
the rate of the numbers of the red (R) light emitting diodes
LEDr, the green (G) light emitting diodes LEDg and the blue
(B) light emitting diodes LEDb which constitute the back-
light BL may be set to 5, 2, 2 sequentially, for example.

[0096] FIG. 10A and FIG. 10B are views corresponding
to FIG. 7A and FIG. 7B respectively. In the constitution
shown in FIG. 10A and FIG. 10B, the numerical aperture
of the pixel allocated to red (R) and the numerical aperture
of the pixel allocated to green (G) are substantially equal and
the numerical aperture of the pixel allocated to blue (B) is set
larger than these numerical apertures. On the other hand, the
rate of the numbers of the red (R) light emitting diodes
LEDr, the green (G) light emitting diodes LEDg and the blue
(B) light emitting diodes LEDb which constitute the back-
light BL may be set to 2, 2, 5 sequentially, for example.

[0097] FIG. 11 is, as described above, a view shows the
constitution in which in a state that the rate of the numbers
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of the red (R) light emitting diodes LEDr, the green (G) light
emitting diodes LEDg and the blue (B) light emitting diodes
LEDb which constitute the light source LG is fixed, to
enhance the intensity of light of the backlight BL per se,
another light source LG2 which is constituted of red (R)
light emitting diodes LEDr, green (G) light emitting diodes
LEDg and blue (B) light emitting diodes LEDD arranged in
the same rate is provided to a side surface of the light guide
plate at a side opposite to the light source LG.

[0098] In the drawing, although the constitution is
depicted such that the respective light sources are arranged
at both sides of the unit pixel for color display for the sake
of brevity, in an actual state, the respective light sources are
arranged along side surfaces of the respective sides of the
light guide plate CLB shown in FIG. 2.

[0099] FIG. 12 shows the constitution in which, to further
enhance the intensity of light of the backlight BL per se, the
light sources LG are arranged along side surfaces of four
respective sides of the light guide plate CLB, wherein the
rate of the numbers of the red (R) light emitting diodes
LEDr, the green (G) light emitting diodes LEDg and the blue
(B) light emitting diodes LEDb along the respective sides of
the light guide plate CLB is set equal to the corresponding
rates of above-mentioned constitutions.

[0100] Here, it is needless to say that the rate of the
numbers of the red (R) light emitting diodes LEDr, the green
(G) light emitting diodes LEDg and the blue (B) light
emitting diodes LEDD is set based on the numerical aper-
tures (the light transmitting quantities) of the pixel allocated
to red (R), the pixel allocated to green (G) and the pixel
allocated to blue (B) in the unit pixel for color display.

[0101] In arranging the light sources at the pair of oppos-
ing sides of the light guide plate CLB, although the light
sources are arranged at positions corresponding to both
lateral sides of the pixel in the above-mentioned constitu-
tions, FIG. 13 shows the constitution in which the light
sources are arranged at upper and lower sides of the pixel.
In other words, the light emitting diodes LED of the light
sources LG are arranged in substantially parallel to the gate
signal lines GL which are formed on the liquid crystal
display panel PNL.

[0102] FIG. 14 shows a case in which the light sources LG
are respectively arranged along three side faces of the light
guide plate CLB except for one side, for example. In this
case, the red (R) light emitting diodes LEDr are arranged
along one side, the green (G) light emitting diodes LEDg are
arranged along another side, and the blue (B) light emitting
diodes LEDb are arranged along another remaining side.

[0103] In this case, it is needless to say that, in all light
emitting diodes, the rate of numbers of the red (R) light
emitting diodes LEDr, the green (G) light emitting diodes
LEDg and the blue (B) light emitting diodes LEDb is
determined based on the numerical apertures (the light
transmitting quantity) of the pixels which are allocated to
red (R), the pixels which are allocated to green (G) and the
pixels which are allocated to blue (B) in the unit pixel for
color display.

[0104] FIG. 15A is a plan view showing another embodi-
ment of the pixel of the liquid crystal display device accord-
ing to the invention. In this case also, FIG. 15A shows a unit
pixel for color display and corresponds to FIG. 1A, for
example.
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[0105] First of all, the constitution which makes this
embodiment different from the constitution shown in FIG.
1A lies in the formation of a storage signal line SL which is
formed in common with respect to the insides of respective
pixels which are arranged in the x direction in the drawing.

[0106] The storage signal line SL is formed on the same
layer and is formed of the same material as the gate signal
line GL, for example, and a capacitance element Cstg is
formed between the storage signal line SL and the source
electrode (the pixel electrode) of cach thin film transistor
TFT. A dielectric film of the capacitance element Cstg
constitutes an insulation film GI which is interposed
between the storage signal line SL and the source electrode.

[0107] In this case, areas (regions each of which is sur-
rounded by the pair of neighboring gate signal lines GL and
the pair of neighboring drain signal lines DL) which three
pixels forming the unit pixel for color display occupy are set
different from each other. This is because, as described
above, the numerical apertures (the light transmitting quan-
tities) of the pixels which are allocated to respective colors
corresponding to the respective numbers of the light emit-
ting diodes LED of respective colors incorporated in the
backlight BL are changed.

[0108] In this case, capacitance values of the capacitance
elements Cstg of three respective pixels which constitute the
unit pixel for color display are also set values different from
each other. That is, the capacitance element Cstg of pixel
having the small area exhibits the large capacitance value
and the capacitance values of the capacitance elements are
Cstg decreased along with the increase of areas of the pixels.

[0109] Here, since the capacitance element Cstg of each
pixel is formed by an overlapped region of the storage signal
line SL and the source electrode, the capacitance value can
be changed by changing the area of overlapped region.

[0110] This is because that when the area of the pixel is
decreased (or increased), the pixel capacitance including the
capacitance element Cstg is decreased (or increased) and
hence, the capacitance of the capacitance element Cstg is
increased (or decreased) to set the pixel capacitances of
respective pixels substantially equal.

[0111] FIG. 15B is a view showing the constitution shown
in FIG. 15A as an equivalent circuit. In the drawing, the
capacitance elements Cstg and the parasitic capacitances
Cgs of respective pixels for color display differ from each
other in response to the light transmitting quantities or the
numerical apertures of the respective pixels.

[0112] FIG. 16 is a plan view showing another embodi-
ment which is an improvement of the constitution shown in
FIG. 15A.

[0113] The constitution which makes this embodiment
different from the constitution shown in FIG, 15A lies in
that when the capacitance values of the capacitance elements
Cstg of the respective pixels are changed, the change of a
width between opposing sides of the gate signal line GL and
the storage signal line SL which is arranged neighboring to
the gate signal line GL is suppressed as much as possible.

[0114] That is, when the overlapped region portions of the
storage signal line SL and the source electrodes ST are
projected in the direction orthogonal to the gate signal line
GL, the overlapped region portions are projected to the
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center side of the pixel region and are not projected to the
gate signal line GL side. In this case, when the overlapped
region portions of the storage signal line SL and the source
electrodes ST are projected to the center side of the pixel
region, this gives rise to the lowering of the numerical
aperture and hence, a projection quantity should be sup-
pressed to a minimum value and, at the same time, the
overlapped region portions are extended in the extension
direction of the storage signal line SL.

[0115] Accordingly, although portion of the storage signal
line SL and the portion of the gate signal line GL which face
each other slightly differ in length from each other, their
widths are equal and hence, it is possible to set the parasitic
capacitance between them to a substantially fixed value.

[0116] FIG.17A is a plan view showing another embodi-
ment of the pixel of the liquid crystal display device accord-
ing to the invention. In this embodiment, the storage signal
line SL is not provided to the respective pixels and hence,

this embodiment substantially has the same constitution as
the embodiment shown in FIG. 1A.

[0117] Then, the technical concept shown in FIG. 16 is
applied to the pixel having such a constitution.

[0118] That is, this embodiment is characterized in that a
distance between the gate signal line GL which drives the
pixels and the pixel electrode PX which is formed in the
pixel is changed along with the size of the areas of the
respective pixels.

[0119] The pixel having the small area exhibits the small
spaced-apart distance between the gate signal line GL and
the pixel electrode PX, and the spaced-apart distance
between the gate signal line GL and the pixel electrode PX
in the pixel is increased along with the increase of the area
of the pixel.

[0120] In other words, in the pixel in which an opposing
length between the gate signal line GL and the pixel elec-
trode PX is small, the spaced-apart distance between the gate
signal line GL and the pixel electrode PX is small, and along
with the increase of the opposing length between the gate
signal line GL and the pixel electrode PX, the spaced-apart
distance between the gate signal line GL and the pixel
electrode PX in the pixel is increased.

[0121] Due to such a constitution, in the respective pixels,
it is possible to allow the parasitic capacitances Cgs between
the gate signal line GL and the pixel electrode PX to have
the substantially same value.

[0122] FIG. 17B is a view which shows the constitution
shown in FIG. 17A as an equivalent circuit. In the drawing,
the parasitic capacitances Cgs of respective pixels for color
display are substantially fixed irrespective of the magnitude
of the light transmitting quantities or the numerical apertures
of the respective pixels.

[0123] FIG. 18A is a plan view showing another embodi-
ment of the pixel of the liquid crystal display device accord-
ing to the invention. This drawing corresponds to FIG. 1A
and describes the constitution having no storage signal lines
SL. However, this embodiment is applicable to the liquid
crystal display device in which storage signal lines SL are
formed.

[0124] This embodiment described in FIG. 18A is char-
acterized by the thin film transistors TFT provided to each
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pixel. That is, the thin film transistors TFT of three respec-
tive pixels which constitute a unit pixel of the color display
have channels which differ in width from each other,
wherein the thin film transistor TFT of the pixel having the
small area has the small channel width and the channel width
of the thin film transistor TFT is increased along with the
increase of area of the pixel.

[0125] This is because that when the area of the pixel is
large, it is necessary to ensure an electric current corre-
sponding to the area and hence, the electric current which
flows in the thin film transistor TFT is increased by increas-
ing the channel width of the thin film transistor TFT.

[0126] With respect to the constitution shown in FIG.
18A, the thin film transistor TFT is formed on the gate signal
line GL in an overlapped manner and the channel width
thereof is aligned with the running direction of the gate
signal line GL. Accordingly, the drain electrode DT which is
connected to the drain signal line DL of each thin film
transistor TFT is extended in the running direction of the
gate signal line GL with a length corresponding to the area
of the pixel, while the source electrode ST which is formed
while facing the drain electrode DT is also formed with a
width corresponding to the area of the pixel.

[0127] FIG. 18B is a view which shows the constitution
shown in FIG. 18A as an equivalent circuit. In the drawing,
the thin film transistors TFT of respective pixels for color
display differ in the channel width corresponding to light
transmitting quantities or numerical apertures of the pixels.

[0128] FIG. 19 is a plan view which shows the constitu-
tion which further improves the constitution shown in FIG.
18A.

[0129] The constitution which makes this embodiment
different from the constitution shown in FIG, 18A lies in
that, in the unit pixel for color display, the widths of the drain
signal lines DL which supply video signals to the thin film
transistors TFT are increased corresponding to the channel
widths of the thin film transistors TFT of respective pixels.

[0130] That is, the drain signal line DL which supplies the
video signal to the pixel having the thin film transistor TFT
with the small channel width has a small width, while the
drain signal line DL which supplies video signal to the pixel
having the thin film transistor TFT with the large channel
width has the large width.

[0131] Such a constitution is provided for suppressing the
irregularities of pixel capacitances of respective pixels
attributed to the delay of signals supplied through the
respective drain signal lines DL by changing the widths of
the drain signal lines DL in conformity with the pixel
capacitances of respective pixels.

[0132] FIG. 20A is an explanatory view showing another
constitution of the backlight BL of the liquid crystal display
device according to the invention.

[0133] On one side surface of a light guide plate CLB, a
light source LG is arranged. In the light source LG, as
mentioned above, red (R) light emitting diodes LEDTr, green
(G) light emitting diodes LEDg and blue (B) light emitting
diodes LEDb are arranged by the preset number in parallel
in the extending direction of one side surface.

[0134] Then, these respective light emitting diodes LED
are, in this embodiment, arranged in two rows.
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[0135] That is, in the above-mentioned one side surface of
the light guide plate CLB, the first row (lower row) of light
emitting diodes is formed by arranging the light emitting
diodes LED of respective colors in parallel along the extend-
ing direction of one side surface on the liquid crystal display
panel PNL side, while the second row (upper row) of light
emitting diodes is formed by arranging light emitting diodes
LED of respective colors in parallel along the extending
direction of one side surface on the side opposite to the
liquid crystal display panel PNL.

[0136] Such a constitution is provided for enhancing the
intensity of light of the backlight BL. Accordingly, the light
source may be constituted not only in two rows but also in
three or more rows.

[0137] FIG. 20B shows the first row of light emitting
diodes and FIG. 20C shows the second row of light emitting
diodes. In the first row of light emitting diodes, from one end
side thereof, red, green, red, blue, . . . green are arranged,
while in the second row of light emitting diodes also, from
one end side thereof, red, green, red, blue, . . . green are
arranged. These arrangements are exactly the same.

[0138] FIG. 21 is a view showing another embodiment of
respective rows of light emitting diodes which are arranged
in two rows. FIG. 21A shows the first row of light emitting
diodes and FIG. 21B shows the second row of light emitting
diodes. While the light emitting diodes LED of respective
colors are arranged in the first row of light emitting diodes
in order of such as, red, green, blue, red, . . . red, green, blue,
from one end side thereof such that their numbers are set
equal, the light emitting diodes of respective colors are
arranged in the second row of light emitting diodes in order
of such as, for example, red, green, red, blue, . . . green such
that their numbers are set different from each other.

[0139] Here, in the same manner as above, the respective
numbers of the light emitting diodes LED of respective
colors in the second row are determined in accordance with
the areas of the pixels which are allocated to colors of the
unit pixel for color display.

[0140] Further, it is needless to say that the light emitting
diodes may be arranged such that the mode of arrangement
is exchanged between the first row and the second row.

[0141] FIG. 22 is a view showing another embodiment of
rows of respective light emitting diodes which are arranged
in two rows. FIG. 22A shows the first row of light emitting
diodes and FIG. 22B shows the second row of light emitting
diodes. The light emitting diodes LED of respective colors
in the first row of light emitting diodes are arranged such that
their numbers are set equal, that is, in order of red, green,
blue, red, . . . red, green blue. On the other hand, the light
emitting diodes in the second row of light emitting diodes
are arranged such that only a plurality of red light emitting
diodes are arranged.

[0142] In this constitution, in the first row and the second
row, the number of the red light emitting diodes is largest
and the numbers of the green and blue light emitting diodes
are equal to each other and less than the number of the red
light emitting diodes. Accordingly, the relationship of the
areas of the pixels which are allocated to the corresponding
colors in the unit pixel for color display substantially have
the relationship corresponding to the above-mentioned num-
bers of the light emitting diodes.
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[0143] Here, it is needless to say that the light emitting
diodes may be arranged such that the mode of arrangement
is exchanged between the first row and the second row.

[0144] FIG. 23 is an explanatory view showing another
embodiment of the backlight of the liquid crystal display
device according to the invention. As shown in this drawing,
the light source LG is arranged on one side surface of the
light guide plate CLB. This light source LG is constituted of
a large number of the light emitting diodes which are
arranged in parallel in a longitudinal direction of one side
surface and a reflection plate formed of a convex mirror
CCM which reflects the light from the light emitting diode
to one side surface side.

[0145] Here, the above-mentioned light emitting diodes
are constituted of the light-guide-plate-side row of light
emitting diodes LEDA1 which directly irradiate the light to
one side surface of the light guide plate and the opposite-side
row of light emitting diodes LEDA2 which irradiate the
reflected light to one side surface of the light guide plate by
way of the reflection plate. That is, the light-guide-plate-side
row of light emitting diodes and the opposite-side row of
light emitting diodes are arranged back to back. As a result,
this embodiment can obtain the similar advantageous effect
as the embodiment in which the row of light emitting diodes
are arranged in two vertical rows on one side surface of the
light guide plate.

[0146] FIG. 24A is an explanatory view showing one
embodiment of the arrangement of the diodes of respective
colors of the above-mentioned row of light emitting diodes
LEDA1 and the arrangement of the row of light emitting
diodes LEDA2. The arrangement of the diodes of respective
colors of the row of light emitting diodes LEDA1 and the
arrangement of the diodes of respective colors of the row of
light emitting diodes LEDA2 are sct equal and the light
emitting diodes are arranged in order such as, red, green, red,

blue, red, . . . green or the like from the one end side
respectively.
[0147] Here, as described above, the respective numbers

of the light emitting diodes of respective colors are deter-
mined corresponding to the areas of the pixels which are
allocated to the corresponding colors in the unit pixels for
color display.

[0148] FIG. 24B is an explanatory view showing another
embodiment of the arrangement of the light emitting diodes
of respective colors of the row of light emitting diodes
LEDA1 and of the row of light emitting diodes LEDA2
respectively.

[0149] While the light emitting diodes of respective colors
are arranged in the row of light emitting diodes LEDALI in
order of such as, red, green, blue, red, . . . red, green, blue,
from one end side thereof such that their numbers are set
equal, the light emitting diodes of respective colors are
arranged in the row of light emitting diodes LEDA2 in order
of such as, for example, red, green, red, blue, . . . green such
that their numbers are different.

[0150] In this case also, it is needless to say that the
respective numbers of the diodes of the respective colors of
the row of light emitting diodes LEDA2 are determined
corresponding to the areas of the pixels which are allocated
to the corresponding colors in the unit pixel for color
display.
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[0151] Here, it is needless to say that the light emitting
diodes may be arranged such that the mode of arrangement
is exchanged between the row at the light guide plate side
and the row at the opposite side.

[0152] FIG. 24C is an explanatory view showing another
embodiment of the arrangements of the light emitting diodes
of respective colors of the row of light emitting diodes
LEDAT1 and the row of light emitting diodes LEDA2 respec-
tively.

[0153] While the light emitting diodes LEDAIL are
arranged in the row of light emitting diodes in order of such
as, red, green, blue, red, . . . red, green, blue, from one end
side thereof such that their numbers are set equal, the light
emitting diodes LEDA2 of respective colors are arranged in
the row of light emitting diodes such that, for example, only
a plurality of red light emitting diodes are arranged.

[0154] In this constitution, in the light emitting diodes at
the light-guide-plate side and the light emitting diodes at the
opposite side, the number of the red light emitting diodes is
largest and the numbers of the green and blue light emitting
diodes are equal to each other and less than the number of
the red light emitting diodes. Accordingly, the relationship
of the areas of the pixels which are allocated to the corre-
sponding color in the unit pixel for color display substan-
tially corresponds to the number of the light emitting diodes.

[0155] Here, it is needless to say that the light emitting
diodes may be arranged such that the mode of arrangement
is exchanged between the light emitting diodes at the
light-guide-plate side and the light emitting diodes at the
other side.

[0156] FIG. 25 is an explanatory view showing another
embodiment of the backlight BL of the liquid crystal display
device according to the invention. As described in this
drawing, the light source LG is arranged along one side
surface of the light guide plate CLB and this light source LG
is constituted of a light-emitting-diodes LEDA including a
large number of diodes which are arranged in parallel in the
longitudinal direction of one side surface and a reflection
plate RF formed of a plane mirror which reflects the light
from the respective light emitting diodes in the light-emit-
ting-diode row LEDA to one side-surface-side.

[0157] Accordingly, in each light emitting diode, a light
irradiation surface thereof is directed to the liquid-crystal
display-panel-PNL side and the direction of the light there-
from is changed by 90 degrees by the reflection plate RF and
is incident on one side surface of the light guide plate CLB.

[0158] FIG. 26 is a view showing one embodiment of the
arrangement of the light emitting diodes of respective colors
of the above-mentioned rows LEDA of the light emitting
diodes and the light emitting diodes are arranged in order of
red, green, red, blue, . . . green.

[0159] Here, as described above, the respective numbers
of the light emitting diodes of respective colors are deter-
mined corresponding to the areas of the pixels which are
allocated to the corresponding colors in the unit pixels for
color display.

[0160] FIG. 27 is a block diagram showing one embodi-
ment of the circuit for controlling the light emission of the
light source LG of the backlight BL shown in FIG. 25, FIG.
26, for example.
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[0161] The constitution described in FIG. 27 has a power
circuit PW and the power source from the power circuit PW
is supplied to a display drive circuit Tcon. The display drive
circuit Teon performs the transmission and the reception of
signals with a video signal drive circuit He. Then, from this
display drive circuit Tcon, signals are also transmitted to a
light source control device PCC and the respective intensi-
ties of lights emitted from the respective light emitting
diodes of rows of the light emitting diodes LEDA can be
controlled.

[0162] Here, the pixels of the liquid crystal display device
which is provided with the circuit shown in FIG. 27, as
mentioned above, differ in light transmission quantities or
numerical apertures of respective pixels in the unit pixel for
color display. However, as shown in a cross-sectional view
shown in FIG. 28A or in a plan view shown in FIG. 28B,
the liquid crystal display device may be constituted that the
pixels have the same constitutions.

[0163] FIG. 28A corresponds to FIG. 5 and FIG. 28B
corresponds to FIG. 6. The constitution which makes this
embodiment different from the embodiment shown in FIG.
5, FIG. 6 lies in that area of the pixel allocated to red, the
area of the pixel allocated to green and the area of the pixel
allocated to blue, that is, the areas of the pixels each of which
is surrounded by a pair of neighboring gate signal lines GL
and by a pair of neighboring drain signal lines DL are set
substantially equal and patterns of the respective members
which are formed in these regions are formed in the same
size at the corresponding positions.

[0164] Here, as the light source LG of the backlight BL,
the respective light emitting diodes are arranged in order of,
for example, red, green, red, blue, red, green, red, blue, red,

[0165] In this case, the intensities of lights emitted from
the light emitting diodes of respective colors can be con-
trolled by the above-mentioned circuit and hence, the image
which can be obtained through the liquid crystal display
panel can be, for example, reddish color based on a user’s
taste.

[0166] FIG. 29 is an explanatory view showing another
embodiment of the backlight of the liquid crystal display
device according to the invention and corresponds to FIG.
25.

[0167] The constitution which makes this embodiment
different from the embodiment shown in FIG. 29 lies in the
rows of the light emitting diodes which are constituted of the
rows of the light emitting diodes arranged in two rows along
one side surface of the light guide plate each other. All light
emitting diodes are configured such that the lights emitted
from the light emitting diodes are incident on one side
surface of the light guide plate CLB by way of the reflection
plate RF.

[0168] FIG. 30 is a view showing one embodiment of the
arrangement of the respective light emitting diodes of the
respective rows of light emitting diode arranged in two rows.
Either one of the row of the light emitting diodes at the side
close to the light guide plate and the row of the light emitting
diodes at the side remote from the light guide plate are, for
example, arranged in order of red, green, red, blue . . . green
from one side thereof.
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[0169] In this constitution also, as described above,
respective numbers of the light emitting diodes of respective
colors are determined corresponding to the areas of the
pixels which are allocated to the corresponding colors in the
unit pixels for color display.

[0170] FIG. 31 is a block diagram showing one embodi-
ment of the circuit which controls the emission of light from
the light source LG of the backlight BL shown in FIG. 30.

[0171] To the light source LG, a signal 1 and a signal 2 are
supplied from a light emitting control circuit PCC, wherein
the respective light emitting diodes of the row of the light
emitting diodes LEDA on the side close to the light guide
plate are made to emit light in response to the signal 1, while
the respective light emitting diodes of the row of the light
emitting diodes LEDA on the side remote from the light
guide plate are made to emit light in response to the signal

2.

[0172] That is, the control circuit shown in this drawing is
constituted such that the control circuit can control the row
of the light emitting diodes LEDA at the side close to the
light guide plate CLB and the row of the light emitting
diodes LEDA at the side remoter from the light guide plate
CLB independently and, at the same time, can control the
intensities of lights emitted from the respective light emit-
ting diodes.

[0173] Further, by constituting the control circuit such that
the control circuit is connected to the backlight shown in
FIG. 29, it is possible to produce the color close to white
color by controlling the respective intensities of red, green,
blue of the row of light emitting diodes LEDA at the side
close to the light guide plate CLB and, further, the intensity
of red of the row of the light guide diodes LEDA at the side
remote from the light guide plate CLB according to a user’s
taste.

[0174] Here, FIG. 32 is a view showing a cross section of
one embodiment of the constitution of the a portion where
the thin film transistor TFT is formed in each pixel of the
liquid crystal display device and is a cross-sectional view
taken along a line B-B' of FIG. 1A, for example.

[0175] On the liquid crystal side of the one substrate
SUBI1 out of substrates which are arranged to face each other
with the liquid crystal therebetween, first of all, gate elec-
trodes GT (gate signal lines GL) are formed and an insula-
tion film GI forming a gate insulation film over this gate
signal lines GL is also formed. Above this insulation film GI,
semiconductor layers AS are formed on the above-men-
tioned gate electrodes GT in an overlapped manner, and on
the upper side of this semiconductor layers, drain electrode
DT, source electrode ST are formed.

[0176] Accordingly, it is possible to provide the thin film
transistor TFT having the inversely-staggered MIS structure
which allows the drain electrode DT and the source elec-
trode ST become conductive to each other when a voltage
(scanning signal voltage) is applied to the gate electrode GT.

[0177] Here, the drain electrode DT is formed integrally
with the drain signal line DL, for example, and the source
electrode ST which is formed simultaneously with the drain
electrode DT is connected to the pixel electrode PX through
a contact hole which is formed in a protective film PAS
which is formed over the thin film transistor TFT.
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[0178] An orientation film ORI1 is formed on an upper
surface of the protective film PAS over the pixel electrode
PX and the orientation film ORIl determines the initial
orientation direction of molecules of the liquid crystal which
is directly connected to the orientation film ORIL.

[0179] FIG. 33 is a view showing the cross-section of one
embodiment of the constitution at the portion where the
capacity element Cadd is formed in each pixel of the liquid
crystal display device and is a cross-sectional view taken
along a line C-C' of FIG. 1A, for example.

[0180] In the pixel, the capacity element Cadd is formed
between the pixel electrode PX and the gate signal line GL
which sandwiches the pixel together with the other gate
signal line GL which drives the thin film transistor TFT, and
the dielectric film thereof is a stacked body of the above-
mentioned insulation film GI and the protective film PAS.

[0181] FIG. 34 is a view showing a cross section of one
embodiment of the constitution at a portion where a thin film
transistor TFT in respective pigments in the liquid crystal
display device and the capacity element Cstg arranged
closed to the thin film transistor TFT is formed and is a
cross-sectional view taken along a line C-C' of FIG. 15A,
for example.

[0182] The capacity element Cstg is formed between the
storage signal line SL which is formed on the same layer as
the gate electrode GT (gate signal line GL) of the thin film
transistor TFT and the source electrode ST of the thin film
transistor TFT which is extended on the storage signal line
SL in an overlapped manner and the dielectric film is
constituted of the insulation film GI.

[0183] The above-mentioned respective embodiments
may be used in a single form or in combination. It is because
the advantageous effects of the respective embodiments can
be obtained in a single form or synergistically.

[0184] According to the liquid crystal display device hav-
ing such a constitution, basically, by changing the light
transmitting qualities or the numerical apertures of the pixels
of the unit pixel for color display which are allocated to
respective colors, the number of light emitting elements of
respective colors of the light source is determined.

[0185] Here, although the lights emitted from the respec-
tive light emitting elements which constitute the light source
do not produce a white light, the lights which pass through
the respective pixels reach a viewer as red, green and blue
lights corresponding to the light transmitting quantity of
liquid crystal.

[0186] Further, although the pixels which decrease the
light transmitting quantity or the numerical aperture are
present in the unit pixel for color display, the number of light
emitting elements of color corresponding to such pixels is
increased and hence, the intensity of light is increased thus
obviating the occurrence of drawbacks from this point of
View.

[0187] Accordingly, due to the above-mentioned consti-
tution, to the contrary, when it is necessary to arbitrarily set
the number of light emitting elements of respective colors
used as the light source, it is sufficient to change the light
transmitting quantities or the numerical apertures of the
pixels allocated to respective colors and hence, the degree of
freedom of the backlight or the like can be increased.
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[0188] Further, by turning on and off some light emitting
elements out of a large number of light emitting elements, it
is possible to control the color temperature in a wide range
while suppressing the influence to the whole brightness.

What is claimed is:

1. A liquid crystal display device comprising a liquid
crystal display panel having respective pixels which are
allocated to red, green and blue and a light source which
allows light to pass through the respective pixels, wherein
the light source is constituted of a plurality of red light
emitting elements, a plurality of green light emitting ele-
ments and a plurality of blue light emitting elements,

the improvement being characterized in that the liquid
crystal display device includes pixels which have the
largest light transmitting quantity out of the respective
pixels allocated to red, green and blue, and the number
of light emitting elements of color corresponding to
color which is allocated to the pixels having the largest
light transmitting quantity is smaller than the number of
light emitting elements of other color.

2. A liquid crystal display device comprising a liquid
crystal display panel having respective pixels which are
allocated to red, green and blue and a light source which
allows light to pass through the respective pixels, wherein
the light source is constituted of a plurality of red light
emitting elements, a plurality of green light emitting ele-
ments and a plurality of blue light emitting elements,

the improvement being characterized in that the liquid
crystal display device includes pixels which have the
largest numerical aperture out of the respective pixels
allocated to red, green and blue, and the number of light
emitting elements of color corresponding to color
which is allocated to the pixels having the largest
numerical aperture is smaller than the number of light
emitting elements of other color.

3. A liquid crystal display device comprising a liquid
crystal display panel having respective pixels which are
allocated to red, green and blue and a light source which
allows light to pass through the respective pixels, wherein
the light source is constituted of a plurality of red light
emitting elements, a plurality of green light emitting ele-
ments and a plurality of blue light emitting elements,

the improvement being characterized in that the liquid
crystal display device includes pixels which have the
smallest light transmitting quantity out of the respective
pixels allocated to red, green and blue, and the number
of light emitting elements of color corresponding to
color which is allocated to the pixels having the small-
est light transmitting quantity is larger than the number
of light emitting elements of other color.

4. A liquid crystal display device comprising a liquid
crystal display panel having respective pixels which are
allocated to red, green and blue and a light source which
allows light to pass through the respective pixels, wherein
the light source is constituted of a plurality of red light
emitting elements, a plurality of green light emitting ele-
ments and a plurality of blue light emitting elements,

the improvement being characterized in that the liquid
crystal display device includes pixels which have the
smallest numerical aperture out of the respective pixels
allocated to red, green and blue, and the number of light
emitting elements of color corresponding to color
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which is allocated to the pixels having the smallest
numerical aperture is larger than the number of light
emitting elements of other color.

5. A liquid crystal display device comprising a liquid
crystal display panel having respective pixels which are
allocated to red, green and blue and a light source which
allows light to pass through the respective pixels, wherein
each pixel includes a thin film transistor which is driven in
response to a signal from a gate signal line and a pixel
electrode to which a signal from a drain signal line is
supplied through the thin film transistor, and the light source
is constituted of a plurality of red light emitting elements, a
plurality of green light emitting elements and a plurality of
blue light emitting elements,

the improvement being characterized in that the liquid
crystal display device includes pixels which have the
largest light transmitting quantity out of the respective
pixels allocated to red, green and blue, and the number
of light emitting elements of color corresponding to
color which is allocated to the pixels having the largest
light transmitting quantity is smaller than the number of
light emitting elements of other color, and a channel
width of the thin film transistors provided to the pixels
having the largest light transmitting quantity out of the
respective pixels allocated to red, green and blue is set
larger than a channel width of the thin film transistors
provided to other pixels.

6. A liquid crystal display device comprising a liquid
crystal display panel having respective pixels which are
allocated to red, green and blue and a light source which
allows light to pass through the respective pixels, wherein
each pixel includes a thin film transistor which is driven in
response to a signal from a gate signal line and a pixel
electrode to which a signal from a drain signal line is
supplied through the thin film transistor, and the light source
is constituted of a plurality of red light emitting elements, a
plurality of green light emitting elements and a plurality of
blue light emitting elements,

the improvement being characterized in that the liquid
crystal display device includes pixels which have the
largest light transmitting quantity out of the respective
pixels allocated to red, green and blue, and the number
of light emitting elements of color corresponding to
color which is allocated to the pixels having the largest
light transmitting quantity is smaller than the number of
light emitting elements of other color, and a channel
width of the thin film transistors provided to the pixels
having the largest light transmitting quantity out of the
respective pixels allocated to red, green and blue is set
larger than a channel width of the thin film transistors
provided to other pixels, and a width of a drain signal
line which is connected to the thin film transistors
provided to the pixels having the largest light transmit-
ting quantity out of the respective pixels allocated to
red, green and blue is set wider than a width of a drain
signal line which is connected to the thin film transis-
tors provided to other pixels.

7. A liquid crystal display device comprising a liquid
crystal display panel having respective pixels which are
allocated to red, green and blue and a light source which
allows light to pass through the respective pixels, wherein
each pixel includes a thin film transistor which is driven in
response to a signal from a gate signal line and a pixel
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electrode to which a signal from a drain signal line is
supplied through the thin film transistor, and the light source
is constituted of a plurality of red light emitting elements, a
plurality of green light emitting elements and a plurality of
blue light emitting elements,

the improvement being characterized in that the liquid
crystal display device includes pixels which have the
largest light transmitting quantity out of the respective
pixels allocated to red, green and blue, and the number
of light emitting elements of color corresponding to
color which is allocated to the pixels having the largest
light transmitting quantity is smaller than the number of
light emitting elements of other color, and a spaced-
apart distance between the pixel electrode of the pixel
having the largest light transmitting quantity out of the
respective pixels allocated to red, green and blue and
the gate signal line which drives the thin film transistor
of the pixel is set larger than a spaced-apart distance
between the pixel electrode of other pixel and the gate
signal line which drives the thin film transistor of other
pixel.

8. A liquid crystal display device comprising a liquid
crystal display panel having respective pixels which are
allocated to red, green and blue and a light source which
allows light to pass through the respective pixels, wherein
each pixel includes a thin film transistor which is driven in
response to a signal from a gate signal line, a pixel electrode
to which a signal from a drain signal line is supplied through
the thin film transistor and a capacitance element which is
formed between a connection portion of the thin film tran-
sistor with the pixel electrode and a storage signal line, and
the light source is constituted of a plurality of red light
emitting elements, a plurality of green light emitting ele-
ments and a plurality of blue light emitting elements,

the improvement being characterized in that the liquid
crystal display device includes pixels which have the
largest light transmitting quantity out of the respective
pixels allocated to red, green and blue, and the number
of light emitting elements of color corresponding to
color which is allocated to the pixels having the largest
light transmitting quantity is smaller than the number of
light emitting elements of other color, and a capaci-
tance value of the capacitance elements provided to the
pixels having the largest light transmitting quantity out
of the respective pixels allocated to red, green and blue
is set smaller than a capacitance value of the capaci-
tance elements provided to other pixels.

9. A liquid crystal display device according to claim 1,
wherein the light source is constituted of light emitting
elements of respective colors which are arranged on a side
surface of at least one side of a light guide plate arranged on
a back surface of the liquid crystal display panel in parallel
along the longitudinal direction of the side surface.

10. A liquid crystal display device according to claim 1,
wherein with respect to the respective pixels allocated to red,
green and blue, the pixels allocated to any one color have the
largest light transmitting quantity or numerical aperture, the
pixels allocated to another color have the smallest light
transmitting quantity or numerical aperture, and the pixels
allocated to still another color have an intermediate light
transmitting quantity or numerical aperture.

11. A liquid crystal display device according to claim 2,
wherein the light source is constituted of light emitting
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elements of respective colors which are arranged on a side
surface of at least one side of a light guide plate arranged on
a back surface of the liquid crystal display panel in parallel
along the longitudinal direction of the side surface.

12. A liquid crystal display device according to claim 12,
wherein with respect to the respective pixels allocated to red,
green and blue, the pixels allocated to any one color have the
largest light transmitting quantity or numerical aperture, the
pixels allocated to another color have the smallest light
transmitting quantity or numerical aperture, and the pixels
allocated to still another color have an intermediate light
transmitting quantity or numerical aperture.

13. A liquid crystal display device according to claim 3,
wherein the light source is constituted of light emitting
elements of respective colors which are arranged on a side
surface of at least one side of a light guide plate arranged on
a back surface of the liquid crystal display panel in parallel
along the longitudinal direction of the side surface.

14. A liquid crystal display device according to claim 3,
wherein with respect to the respective pixels allocated to red,
green and blue, the pixels allocated to any one color have the
largest light transmitting quantity or numerical aperture, the
pixels allocated to another color have the smallest light
transmitting quantity or numerical aperture, and the pixels
allocated to still another color have an intermediate light
transmitting quantity or numerical aperture.

15. A liquid crystal display device according to claim 4,
wherein the light source is constituted of light emitting
elements of respective colors which are arranged on a side
surface of at least one side of a light guide plate arranged on
a back surface of the liquid crystal display panel in parallel
along the longitudinal direction of the side surface.

16. A liquid crystal display device according to claim 4,
wherein with respect to the respective pixels allocated to red,
green and blue, the pixels allocated to any one color have the
largest light transmitting quantity or numerical aperture, the
pixels allocated to another color have the smallest light
transmitting quantity or numerical aperture, and the pixels
allocated to still another color have an intermediate light
transmitting quantity or numerical aperture.

17. A liquid crystal display device according to claim 3,
wherein the light source is constituted of light emitting
elements of respective colors which are arranged on a side
surface of at least one side of a light guide plate arranged on
a back surface of the liquid crystal display panel in parallel
along the longitudinal direction of the side surface.

18. A liquid crystal display device according to claim 5,
wherein with respect to the respective pixels allocated to red,
green and blue, the pixels allocated to any one color have the
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largest light transmitting quantity or numerical aperture, the
pixels allocated to another color have the smallest light
transmitting quantity or numerical aperture, and the pixels
allocated to still another color have an intermediate light
transmitting quantity or numerical aperture.

19. A liquid crystal display device according to claim 6,
wherein the light source is constituted of light emitting
elements of respective colors which are arranged on a side
surface of at least one side of a light guide plate arranged on
a back surface of the liquid crystal display panel in parallel
along the longitudinal direction of the side surface.

20. A liquid crystal display device according to claim 6,
wherein with respect to the respective pixels allocated to red,
green and blue, the pixels allocated to any one color have the
largest light transmitting quantity or numerical aperture, the
pixels allocated to another color have the smallest light
transmitting quantity or numerical aperture, and the pixels
allocated to still another color have an intermediate light
transmitting quantity or numerical aperture.

21. A liquid crystal display device according to claim 7,
wherein the light source is constituted of light emitting
elements of respective colors which are arranged on a side
surface of at least one side of a light guide plate arranged on
a back surface of the liquid crystal display panel in parallel
along the longitudinal direction of the side surface.

22. A liquid crystal display device according to claim 7,
wherein with respect to the respective pixels allocated to red,
green and blue, the pixels allocated to any one color have the
largest light transmitting quantity or numerical aperture, the
pixels allocated to another color have the smallest light
transmitting quantity or numerical aperture, and the pixels
allocated to still another color have an intermediate light
transmitting quantity or numerical aperture.

23. A liquid crystal display device according to claim 8§,
wherein the light source is constituted of light emitting
elements of respective colors which are arranged on a side
surface of at least one side of a light guide plate arranged on
a back surface of the liquid crystal display panel in parallel
along the longitudinal direction of the side surface.

24. A liquid crystal display device according to claim 8§,
wherein with respect to the respective pixels allocated to red,
green and blue, the pixels allocated to any one color have the
largest light transmitting quantity or numerical aperture, the
pixels allocated to another color have the smallest light
transmitting quantity or numerical aperture, and the pixels
allocated to still another color have an intermediate light
transmitting quantity or numerical aperture.
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