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Description
Technical Field

[0001] The present invention relates to a liquid crystal
display device.

Background Art

[0002] In these days, a thin-type display device has
become popular. As such adisplay device, a liquid crystal
display device 169 as illustrated in FIGS. 8 to 10 may be
exemplified. FIG. 9 is an exploded perspective view of
the liquid crystal display device 169. FIG. 10 is a plan
view of a liquid crystal display panel 119 and the like
included in the liquid crystal display device 169 illustrated
inFIG. 9, and FIG. 8 is a cross-sectional view of the liquid
crystal display device 169 illustrated in FIG. 9, taken in
the direction of the arrows along the line E-E’ of FIG. 9.
[0003] Asillustratedin FIGS. 8 and 9, the liquid crystal
display device 169 includes the liquid crystal display pan-
el 119 and a backlight unit 139 for applying light to the
liquid crystal display panel 119. Further, as illustrated in
FIGS. 8 to 10, on a flexible printed circuit (FPC) board
116 which is attached to the liquid crystal display panel
119, light emitting diodes (LEDs) 131 are mounted, and
a light emitting surface 131L of each of the LEDs 131
faces a side surface 132S of a light guide plate 132.
[0004] In the liquid crystal display device 169 having
such an internal structure, the FPC board 116 is required
to be wrapped around the liquid crystal display panel 119
from one surface side to another surface side ata position
near an end of the liquid crystal display panel 119. Fur-
ther, as illustrated in FIG. 11, which illustrates another
example of FIG. 8, in some cases, the FPC board 116
may be wrapped around the liquid crystal display panel
119 from one surface side to another surface side so as
to surround a built-in frame 170.

[0005] In any of the cases illustrated in FIGS. 8 and
11, repulsive force is generated in the FPC board 116
which is bent by the wrapping. As a result, a position of
each of the LEDs 131 with respect to the side surface
(light receiving surface) 1328 of the light guide plate 132
may be displaced from a desired position (in short, posi-
tional accuracy of the LEDs 131 may be deteriorated).
[0006] Positional displacements of the LEDs (light
sources) 131 with respect to the side surface 132S of the
light guide plate 132 described above may cause nonu-
niformity in quantity of light from the backlight unit 139,
and accordingly, may cause degradation of display qual-
ity of the liquid crystal display device 169.

[0007] Therefore, Patent Literature 1 discloses the lig-
uid crystal display device 169 for preventing such trou-
bles. In the liquid crystal display device 169, as illustrated
in FIG. 12, a recess 172 for storing a pin 171 formed on
the light emitting surface 131L of the LED 131 is formed
in the side surface 132S of the light guide plate 132. That
is, the pin 171 formed on the LED 131 is fitted into the
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recess 172 formed in the light guide plate 132, to thereby
causethe LED 131 tobeincapable of moving with respect
to the light guide plate 132.

[0008] Patent Literature 2 discloses a display device,
in which thermal deterioration is reduced, while reducing
also its size and thickness. The display device has a met-
al thin plate with an electric shield function. The metal
thin plate covers at least a portion of the outer periphery
of a frame, wherein a portion of the metal thin plate is in
contact with a light source, so as to radiate heat gener-
ated by the light source. A surface being opposite from
the light source and contacting the metal thin plate is in
contact with a lower substrate of adisplay member across
a light source circuit board or directly.

Citation List
Patent literature (PTL)

[0009] [PTL 1] JP 2001-330830 A,
2007-171459 A

[PTL 2] JP

Summary of Invention
Technical Problem

[0010] However,alsointheliquid crystaldisplay device
169 described in Patent Literature 1, the FPC board 116
is wrapped around the liquid crystal display panel 119
from one surface side to another surface side ata position
nearthe end ofthe liquid crystal display panel 119. There-
fore, repulsive force is generated in the FPC board 116.
[0011] Such repulsive force may cause the LEDs 131
to be displaced, and further may cause the liquid crystal
display panel 119 to be displaced. For example, in the
case of the liquid crystal display device 169 described in
Patent Literature 1, the liquid crystal display panel 119
may be lifted up from the backlight unit 139 due to the
repulsive force. When such lift-up phenomenon occurs,
the display quality of the liquid crystal display device 169
may be degraded.

[0012] The present invention is made in view of the
above-mentioned circumstances. Therefore, an object
of the present invention is to provide a liquid crystal dis-
play device capable of preventing degradation of display
quality with a simple internal structure.

Solution to Problem

[0013] A liquid crystal display device includes: a liquid
crystal display panel including a plurality of sandwich
substrates for sandwiching liquid crystal therebetween;
and a backlight unitwhich is covered with the liquid crystal
display panel, the backlight unit including a light guide
plate for applying light with respect to the liquid crystal
display panel.

[0014] Further, in the liquid crystal display panel, when
a sandwich substrate nearest to the light guide plate is
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defined as a first sandwich substrate, and, out of sub-
strate surfaces of the first sandwich substrate, a sub-
strate surface facing the light guide plate is defined as
an outer substrate surface, in the liquid crystal display
device, a light source for supplying the light to the light
guide plate is attached to the first sandwich substrate
and a light emitting surface of the light source is posi-
tioned on the outer substrate surface side.

[0015] With this structure, the light source is not at-
tached to a member having flexibility such as, for exam-
ple, an FPC board, and is directly attached to the first
sandwich substrate included in the liquid crystal display
panel. Therefore, the FPC board or the like which is ded-
icated to attachment of the light source is unnecessary,
and hence an internal structure of the liquid crystal dis-
play device may be simplified. Further, the light source
is hardly displaced because the light source is attached
to the first sandwich substrate which has no flexibility.
Therefore, degradation of display quality of the liquid
crystal display device, resulting from displacement of the
light source, may be prevented.

[0016] Note that, as an example of how to attach the
light source to the first sandwich substrate, the light
source is mounted on the outer substrate surface of the
first sandwich substrate.

[0017] Further, in the case where the light source is
attached as described above, the structure is as follows.
Thatis, in the liquid crystal display device, it is preferred
that, on the outer substrate surface, an electrode of the
light source be positioned, on a sandwich substrate sur-
face which is a substrate surface on a rear side of the
outer substrate surface, a panel wiring through which a
current is allowed to flow be mounted, and in the first
sandwich substrate, a through hole for causing the panel
wiring to extend from the sandwich substrate surface to
the outer substrate surface be formed.

[0018] With this structure, the panel wiring extends up
to the outer substrate surface via the through hole to be
connected to the electrode of the light source. Therefore,
even if the light source is not mounted on the FPC board
or the like, light emission may be performed.

[0019] Further, as another example not covered by the
claims of how to attach the light source to the first sand-
wich substrate, a part of the light source may be embed-
ded in an embedding hole which passes through the first
sandwich substrate.

[0020] Further, in the case where the light source is
attached as described above, the structure is preferred
to be as follows. That is, in the liquid crystal display de-
vice, it is preferred that, on a sandwich substrate surface
which is a substrate surface on a rear side of the outer
substrate surface, a panel wiring through which a current
is allowed to flow be mounted, and an electrode of the
light source be formed in the part of the light source which
is embedded in the embedding hole and be positioned
on the sandwich substrate surface.

[0021] With this structure, the electrode of the light
source is connected to the panel wiring on the sandwich
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substrate surface of the first sandwich substrate, and
hence, due to a current flowing therethrough, the light
source is capable of emitting light.

Advantageous Effects of Invention

[0022] According to the present invention, the light
source is attached to the first sandwich substrate which
does not bend and has high stability. Therefore, another
member (such as FPCboard) dedicated to attachment of
the light source is unnecessary, and hence the internal
structure of the liquid crystal display device is simplified.

Brief Description of Drawings
[0023]

[FIG. 1] is a cross-sectional view of a liquid crystal
display device illustrated in FIG. 2, taken in the di-
rection of the arrows along the line A-A’ of FIG. 2.
[FIG. 2] is an exploded perspective view of the liquid
crystal display device.

[FIG. 3] is a plan view of a liquid crystal display panel
and the like included in the liquid crystal display de-
vice illustrated in FIG. 2.

[FIG. 4] is a cross-sectional view of a liquid crystal
display device illustrated in FIG. 5, taken in the di-
rection of the arrows along the line B-B’ of FIG. 5.
[FIG. 5] is an exploded perspective view illustrating
another example of the liquid crystal display device
illustrated in FIG. 2.

[FIG. 6] is a plan view of a liquid crystal display panel
and the like included in the liquid crystal display de-
vice illustrated in FIG. 5.

[FIG. 7] is a cross-sectional view illustrating another
example ofthe liquid crystal display device illustrated
in FIG. 4.

[FIG. 8] is a cross-sectional view of a conventional
liquid crystal display device illustrated in FIG. 9, tak-
en in the direction of the arrows along the line E-E’
of FIG. 9.

[FIG. 9] is an exploded perspective view of the con-
ventional liquid crystal display device.

[FIG. 10] is a plan view of a liquid crystal display
panel and the like included in the conventional liquid
crystal display device illustrated in FIG. 9.

[FIG. 11] is a cross-sectional view of another liquid
crystal display device different from the conventional
liquid crystal display device illustrated in FIG. 8.
[FIG. 12] is a cross-sectional view of still another
liquid crystal display device different from the con-
ventional liquid crystal display devices illustrated in
FIGS. 8 to 11.
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Description of Embodiments
[First Embodiment]

[0024] An embodiment is described in the following
with reference to the drawings. Note that, for the sake of
convenience, hatching, reference symbols of members,
and the like may be omitted in some cases. In such cases,
other drawings are to be referred to. Further, a black dot
in the drawings denotes a direction perpendicular to the
plane of the sheet.

[0025] FIG. 2 is an exploded perspective view of a lig-
uid crystal display device 69, and FIG. 3 is a plan view
of a liquid crystal display panel 19 and the like included
in the liquid crystal display device 69 illustrated in FIG.
2. FIG. 1 is a cross-sectional view of the liquid crystal
display device 69 illustrated in FIG. 2, taken in the direc-
tion of the arrows along the line A-A’ of FIG. 2.

[0026] Asillustrated in FIGS. 1 and 2, the liquid crystal
display device 69 includes the liquid crystal display panel
19, a backlight unit 39, and housings HG sandwiching
the liquid crystal display panel 19 and the backlight unit
39 therebetween (note that, a housing HG covering the
liquid crystal display panel 19 is referred to as front hous-
ing HG1, and a housing HG which supports the backlight
unit 39 is referred to as rear housing HG2).

[0027] The liquid crystal display panel 19 includes an
active matrix substrate 11, a counter substrate 12, and
polarizing films 13 and 13 sandwiching the two substrates
11 and 12.

[0028] The active matrix substrate (first sandwich sub-
strate) 11 is a substrate including switching elements
such as thin film transistors (TFTs) for liquid crystal con-
trol (note that, for the sake of convenience, the TFTs are
omitted in the drawings).

[0029] The counter substrate (second sandwich sub-
strate) 12 is a substrate including a color filter CF for
coloring, and is bonded to the active matrix substrate 11
with a sealing material (not shown). Liquid crystal (not
shown) is injected into a gap formed between the two
substrates 11 and 12.

[0030] Note that, substrate surfaces of the two sub-
strates 11 and 12 which are facing each other are referred
to as sandwich substrate surfaces 11N and 12N, respec-
tively, and substrate surfaces which are rear surfaces of
the sandwich substrate surfaces 11N and 12N are re-
ferred to as outer substrate surfaces 11T and 12T, re-
spectively. On an exposed surface 11NE which is a part
ofthe sandwich substrate surface 11N of the active matrix
substrate 11 in a portion not covered with the counter
substrate 12, alarge scale integration (LSI) for liquid crys-
tal drive control 15 is mounted. Note that, in the drawing,
only the LSl for liquid crystal drive control 15 is mounted,
but the present invention is not limited thereto. For ex-
ample, in some cases, in addition to the LSI for liquid
crystal drive control 15, discrete components such as a
capacitor, a resistor, and the like may be mounted. Fur-
ther, when the LSI for liquid crystal drive control 15 is
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built into the liquid crystal display panel 19, there may be
a case where only discrete components are mounted on
the exposed surface 11NE or nothing is mounted there-
on.

[0031] By the way, inthe mounting as described above
(so-called chip on glass (COG) mounting), electrical con-
nection is made by an adhesive such as an anisotropic
conductive film (ACF) or a solder, but the present inven-
tion is not limited thereto (note that, for the sake of con-
venience, the adhesive is not illustrated).

[0032] Further, aflexibleprintedcircuit (FPC) board 16
having flexibility is attached to the exposed surface 11NE
of the active matrix substrate 11 via an adhesive. The
FPC board 16 and various elements are connected to
each other via panel wirings 21 mounted on the exposed
surface 11NE (note that, by connecting substrate wirings
22 formed on the FPC board 16 and the panel wirings
21 to each other, respectively, currents are allowed to
flow through the various elements via both the wirings
21 and 22).

[0033] The polarizing films 13 and 13 are positioned
so as to sandwich the two substrates 11 and 12. In this
manner, a direction of light entering the liquid crystal dis-
play panel 19 and a direction of light exiting the liquid
crystal display panel 19 are adjusted.

[0034] The liquid crystal display panel 19 described
above is a non-emissive display panel of a transmissive
type or a transreflective type, and hence a display func-
tion is achieved when light (backlight light) from the back-
light unit 39 is received. Therefore, if it is possible to uni-
formly irradiate the entire surface of the liquid crystal dis-
play panel 19 with the light from the backlight unit 39, the
display quality of the liquid crystal display panel 19 is
improved.

[0035] The backlight unit 39 which is covered with the
liquid crystal display panel 19 includes light emitting di-
odes (LEDs) 31, a light guide plate 32, a reflection sheet
33, a diffusion sheet 34, and optical sheets 35 and 36.
[0036] The LED 31 is a light emitting element (point
light source) including an electrode 31E, and emits light
after being supplied with a current via the electrode 31E
(note that, an attachment position of the LED 31 is de-
scribed in detail later). Note that, in order to ensure the
quantity of light, it is preferred that a plurality of LEDs 31
be mounted in the backlight unit 39. Further, itis preferred
that the LEDs 31 be arranged side by side so as to form
a line. However, in the drawings, only part of the LEDs
31 are illustrated for the sake of convenience (note that,
hereinafter, a direction of an arrangement of the LEDs
31 is referred to as arrangement direction P).

[0037] The light guide plate 32 is a plate-like member
having side surfaces 32S, and a top surface 32U and a
bottom surface 32B which are positioned so as to sand-
wich the side surfaces 32S. One of the side surfaces 32S
(light receiving surface) faces the light emitting surface
31L of the LED 31, to thereby receive light from the LED
31. The received light is mixed in the light guide plate 32
and is emitted from the top surface 32U to the outside
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as planar light.

[0038] The reflection sheet 33 is positioned so as to
be covered with the light guide plate 32. A surface of the
reflection sheet 33 which faces the bottom surface 32B
of the light guide plate 32 is a reflecting surface. There-
fore, the reflecting surface reflects light from the LED 31
and light which propagates through the light guide plate
32 so that the light returns to the light guide plate 32
(more specifically, through the bottom surface 32B of the
light guide plate 32) without leakage.

[0039] The diffusion sheet 34 is positioned so as to
cover the top surface 32U of the light guide plate 32, and
diffuses the planar light from the light guide plate 32 so
that the light is distributed across the entire liquid crystal
display panel 19 (note that, the diffusion sheet 34 and
the optical sheets 35 and 36 are also collectively referred
to as optical sheet group 37).

[0040] The optical sheets 35 and 36 are sheets which
have, for example, prism shapes within sheet planes,
and which polarize radiation characteristics of light. The
optical sheets 35 and 36 are positioned so as to cover
the diffusion sheet 34. Therefore, the optical sheets 35
and 36 condense light which travels from the diffusion
sheet 34 to improve brightness. Note that, a diffusing
direction of light condensed by the optical sheet 35 and
a diffusing direction of light condensed by the optical
sheet 36 intersect each other.

[0041] Note that, the reflection sheet 33, the light guide
plate 32, the diffusion sheet 34, and the optical sheets
35 and 36 are stacked in the stated order. Here, a direc-
tion in which those members are stacked is referred to
as stack direction Q, and a direction perpendicular to
both the arrangement direction P of the LEDs 31 and the
stack direction Q is referred to as direction R.

[0042] Here, the attachment position of the LED 31 is
described in detail. Generally, when the liquid crystal dis-
play panel 19is of a transmissive type or a transreflective
type, light of the backlight unit 39 is applied from a rear
side of the display surface of the liquid crystal display
panel 19 which is to be viewed by a user (note that, "EYE"
in the drawings indicates a user’s eye). That s, the coun-
ter substrate 12 of the liquid crystal display panel 19 is a
substrate on a side to be viewed by the user, and light
from the backlight unit 39 is applied to the active matrix
substrate 11 positioned on the rear side of the counter
substrate 12.

[0043] More specifically, the light from the backlight
unit 39 is applied to the outer substrate surface 11T which
is a substrate surface of the active matrix substrate 11
not being covered with the counter substrate 12. In short,
light enters the active matrix substrate 11, which is near-
est to the light guide plate 32 out of the two substrates
11 and 12 included in the liquid crystal display panel 19,
fromthe outer substrate surface 11T facing the light guide
plate 32.

[0044] Therefore, the top surface (light exiting surface)
32U of the light guide plate 32 in the backlight unit 39 is
covered with the active matrix substrate 11 of the liquid
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crystal display panel 19. Therefore, the side surface 32S
of the light guide plate 32 and the outer substrate surface
11T (more specifically, a part of the outer substrate sur-
face 11T which does not overlap the top surface 32U of
the light guide plate 32) of the active matrix substrate 11
are caused to come close to each other under a state in
which plane directions thereof are intersecting each oth-
er.

[0045] Here, the LED 31 is attached to (mounted on)
the outer substrate surface 11T of the active matrix sub-
strate 11 which has come close to the side surface 328,
under a state in which, with the light emitting surface 31L
thereof being positioned on the outer substrate surface
11T side, the light emitting surface 31L faces the side
surface 32S of the light guide plate 32.

[0046] With this structure, the LED 31 is directly mount-
ed on the active matrix substrate 11, and hence the in-
ternal structure of the liquid crystal display device 69 may
be simplified (in short, a complicated internal structure is
unnecessary to mount the LED 31 in the liquid crystal
display device 69).

[0047] Moreover, the LED 31 is mounted on the active
matrix substrate 11 having high hardness instead of be-
ing attached to a member having high flexibility, such as
the FPC board 16. Therefore, positional accuracy of the
LED 31 is enhanced.

[0048] This is described in detail by means of an ex-
ample. An accuracy of positioning the LED 31, which is
mounted on the outer substrate surface 11T of the active
matrix substrate 11, at a predetermined position with re-
spect to the side surface 32S of the light guide plate 32
is better than an accuracy of positioning the LED 31,
which is mounted on the FPC board 16, at a predeter-
mined position with respect to the side surface 32S of
the light guide plate 32.

[0049] Further,inthe case where the LED 31 is mount-
ed on the FPC board 16 which is connected to the ex-
posed surface 11NE of the active matrix substrate 11,
the FPC board 16 is required to be wrapped from the
exposed surface 11NE to the outer substrate surface
11T. Then, repulsive force is generated in the FPC board
16 which is bent by the wrapping. As a result, troubles
may occur, such as positional displacement of the liquid
crystal display panel 19 (lift-up of the liquid crystal display
panel 19 from the backlight unit 39). Further, resulting
from the repulsive force generated in the FPC board 16,
there is also arisk thatthe LED 31 itself, whichis mounted
on the FPC board 16, may be displaced with respect to
the side surface 32S of the light guide plate 32.

[0050] However, in the liquid crystal display device 69
in which the LED 31 is mounted on the outer substrate
surface 11T of the active matrix substrate 11 without us-
ing the FPC board 16, displacement of the liquid crystal
display panel 19 caused by the FPC board 16 does not
occur.

[0051] Further, in order to prevent those troubles
caused by the FPC board 16, it is conceivable to use a
FPC board dedicated to mounting of the LED 31 (not
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shown), which is different from the illustrated FPC board
16. However, when such a measure is taken, two kinds
of FPC boards 16 are necessary, which leads to an in-
crease in cost. However, if the LED 31 is mounted on the
outer substrate surface 11T of the active matrix substrate
11, such an increase in cost may be avoided.

[0052] Note that, through holes HL are formed so that
currents flowing through the substrate wirings 22 on the
FPC board 16 which are connected to the exposed sur-
face 11NE of the active matrix substrate 11 and through
the panel wirings 21 connected to the substrate wirings
22 reach the electrodes 31E of the LEDs 31 mounted on
the outer substrate surface 11T of the active matrix sub-
strate 11. That is, the through holes HL are formed so as
to pass through the active matrix substrate 11 from the
sandwich substrate surface 11N (more specifically, ex-
posed surface 11NE) to the outer substrate surface 11T.
[0053] With this structure, each of the panel wirings 21
on the exposed surface 11NE of the active matrix sub-
strate 11 extends up to the outer substrate surface 11T
via the through hole HL formed in the exposed surface
11NE, and thus, the panel wiring 21 is connected to the
corresponding electrode 31E of the LED 31. Therefore,
even if the LEDs 31 are mounted on the active matrix
substrate 11, the current flowing through the each of the
substrate wirings 22 on the FPC board 16 may be caused
to reach the corresponding electrode 31E of the LED 31
via the panel wiring 21, to thereby enable the LED 31 to
emit light.

[0054] Note that, a technology of forming such through
holes HL may be employed for attachment of the LEDs
31 with respect to the active matrix substrate 11. Here,
another example related to the attachment of the LEDs
31 is described with reference to FIGS. 4 to 6.

[0055] FIG. 5 is an exploded perspective view of the
liquid crystal display device 69, and FIG. 6 is a plan view
of the liquid crystal display panel 19 and the like included
in the liquid crystal display device 69 illustrated in FIG.
5. FIG. 4 is a cross-sectional view taken in the direction
of the arrows along the line B-B’ of FIG. 5.

[0056] As illustrated in the drawings, in the active ma-
trix substrate 11, holes (embedding holes) BL which pass
through the active matrix substrate 11 from the sandwich
substrate surface 11N (more specifically, exposed sur-
face 11NE) to the outer substrate surface 11T are formed.
Each of the embedding holes BL is opened to have a
hole area capable of housing the LED 31. More specifi-
cally, assuming that the light emitting surface 31L is one
of the side surfaces of the LED 31, the hole area of the
embedding hole BL is larger than an envelopment area
surrounding all side surfaces of the LED 31. As a result,
the LED 31 is capable of being embedded into the em-
bedding hole BL.

[0057] Here, the light emitting surface 31L of the LED
31 faces the side surface (light receiving surface) 32S of
the light guide plate 32, and a bottom surface 31B side
(in short, a part of the LED 31) is embedded in the em-
bedding hole BL, the bottom surface 31B being a surface
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other than side surfaces of the LED 31 such as the light
emitting surface 31L. Moreover, an adhesive is used to
bond the LED 31 with a part thereof being embedded in
the embedding hole BL and the active matrix substrate
11.

[0058] In this manner, similarly to the liquid crystal dis-
play device 69 illustrated in FIGS. 1 to 3, also in the liquid
crystal display device 69 illustrated in FIGS. 4 to 6, the
LED 31 is attached to the active matrix substrate 11, and
the light emitting surface 31L of the LED 31 is positioned
on the outer substrate surface 11T side of the active ma-
trix substrate 11. Therefore, even in the liquid crystal dis-
play device 69 having such a structure, as described
above, simplification of the internal structure of the liquid
crystal display device 69, improvement of the positional
accuracy of the LED 31, prevention of the positional dis-
placement of the liquid crystal display panel 19, and re-
duction in cost for the liquid crystal display device 69 may
be achieved.

[0059] Note that, it is preferred that the electrode 31E
ofthe LED 31 beformedina partofthe LED 31 embedded
in the embedding hole BL, for example, on the bottom
surface 31B of the LED 31, and be positioned on the
sandwich substrate surface 11N. With this structure, the
electrode 31E of the LED 31 is connected to the panel
wiring 21 on the sandwich substrate surface 11N of the
active matrix substrate 11. A current flowing from the
substrate wiring 22 which is connected to the panel wiring
21 causes the LED 31 to be capable of emitting light.
[0060] For example, there may be a case in which the
embedding hole BL is not required to have such a hole
area as toembed the LED 31. For example, as illustrated
in FIG. 7 (diagram of another example of FIG. 4), only
the electrode 31E formed on the bottom surface 31B of
the LED 31 may be embedded in the embedding hole
BL, and the light emitting surface 31L of the LED 31 may
face the side surface 32S of the light guide plate 32.
[0061] Eveninthis case, the LED 31 is attached to the
active matrix substrate 11, and the light emitting surface
31L of the LED 31 is positioned on the outer substrate
surface 11T side of the active matrix substrate 11. As a
result, even in the liquid crystal display device 69 having
such a structure, as described above, simplification of
the internal structure of the liquid crystal display device
69, improvement of the positional accuracy of the LED
31, prevention of the positional displacement of the liquid
crystal display panel 19, and reduction in cost for the
liquid crystal display device 69 may be achieved.
[0062] Note that, in the liquid crystal display device 69,
the liquid crystal display panel 19 incorporating the active
matrix substrate 11 is mounted, but the presentinvention
is not limited thereto. For example, instead of such active
type liquid crystal display device 69, there may be used
a passive type liquid crystal display device 69 mounting
the liquid crystal display panel 19 which incorporates a
substrate not including switching elements.
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Reference Signs List

[0063]
11

11N

11T

11NE

HL
BL
12
12N

12T

13
15
16
19
21
22
31
31L
31B
32
32U
32B
328
39
69

Claims

active matrix substrate (first sandwich sub-
strate)

sandwich substrate surface which is substrate
surface of active matrix substrate facing coun-
ter substrate

outer substrate surface which is substrate sur-
face on rear side of sandwich substrate surface
of active matrix substrate

exposed surface which is part of sandwich sub-
strate surface of active matrix substrate
through hole

embedding hole

counter substrate

sandwich substrate surface which is substrate
surface of counter substrate facing active ma-
trix substrate

outer substrate surface which is substrate sur-
face on rear side of sandwich substrate surface
of counter substrate

polarizing film

LSl

FPC board

liquid crystal display panel

panel wiring

substrate wiring

LED (light source)

light emitting surface of LED

bottom surface of LED

light guide plate

top surface of light guide plate

bottom surface of light guide plate

side surface of light guide plate

backlight unit

liquid crystal display device

1. Aliquid crystal display device (69), comprising:

aliquid crystal display panel (19) including a plu-
rality of sandwich substrates (11, 12) for sand-
wiching liquid crystal therebetween; and

a backlight unit (39) which is covered with the
liquid crystal display panel (19), the backlight
unit (39) including a light guide plate (32) for ap-
plying light with respect to the liquid crystal dis-
play panel (19),

wherein, in the liquid crystal display panel (19),
when a sandwich substrate nearest to the light
guide plate (32) is defined as a first sandwich
substrate (11), and, out of substrate surfaces of
the first sandwich substrate (11), a substrate
surface facing the light guide plate (32) is de-
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fined as an outer substrate surface (11T), a light
source (31) for supplying the light to the light
guide plate (32) is attached to the first sandwich
substrate (11) so as to be in contact therewith,
and a light emitting surface (31 L) of the light
source (31) is positioned on the outer substrate
surface side, and

wherein the light source (31) is mounted on the
outer substrate surface (11 T) of the first sand-
wich substrate (11),

said liquid crystal display device (69) being
characterized in that:

on the outer substrate surface (11T), an
electrode (31 E) of the light source (31) is
positioned;

on a sandwich substrate surface (11N)
which is a substrate surface on the opposite
side of the outer substrate surface (11T), a
panel wiring (21) through which a current is
allowed to flow is mounted; and

in the first sandwich substrate (11), a
through hole (HL) for causing the panel wir-
ing (21) to extend from the sandwich sub-
strate surface (11N) to the outer substrate
surface (11T) is formed.

Patentanspriiche

Flussigkristallanzeigevorrichtung (69), umfassend:

eine FlUssigkristallanzeigetafel bzw. -Panel
(19), die bzw. das eine Mehrzahl von Schicht-
bzw. Sandwich-Substraten (11, 12) zum Anord-
nen von Flissigkristall zwischen sich enthalt;
und

eine Hintergrundbeleuchtungseinheit (39), die
mit der Flissigkristallanzeigetafel bzw. -Panel
(19) bedeckt bzw. abgedeckt ist, wobei die Hin-
tergrundbeleuchtungseinheit (39) eine Lichtlei-
terplatte (32) zum Aufbringen von Licht bezlig-
lich der Flussigkristallanzeigetafel bzw. -Panel
(19) enthalt,

wobei bei der Flissigkristallanzeigetafel bzw.
-Panel (19), wenn ein Schicht- bzw. Sandwich-
Substrat, das am nachsten zu der Lichtleiterplat-
te (32) ist, als ein erstes Schicht- bzw. Sand-
wich-Substrat (11) definiert ist, und von den
Substratflachen bzw. -oberflachen des ersten
Schicht- bzw. Sandwich-Substrats (11) eine
Substratflache bzw. -oberflache, die der Licht-
leiterplatte (32) zugewandt ist, als eine auRere
Substratflache bzw. -oberflache (11T) definiert
ist, eine Lichtquelle (31) zum Zufihren des
Lichts zu der Lichtfihrungsplatte (32) soan dem
ersten Schicht- bzw. Sandwich-Substrat (11)
angebracht ist, dass sie in Kontakt mit diesem
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ist, und eine Lichtausstrahlflache bzw. -oberfla-
che (31 L) der Lichtquelle (31) an bzw. auf der
auleren Substratflachen- bzw. -oberflachensei-
te positioniert ist, und

wobei die Lichtquelle (31) an bzw. auf der au-
Reren Substratflache bzw. -oberflache (11T)
des ersten Schicht- bzw. Sandwich-Substrats
(11) montiert ist,

wobei die Flissigkristallanzeigevorrichtung (69)
dadurch gekennzeichnet ist, dass:

an bzw. auf der duReren Substratflache
bzw. -oberflache (11T) eine Elektrode (31
E) der Lichtquelle (31) positioniert ist;

an bzw. auf einer Schicht- bzw. Sandwich-
Substratflaiche bzw. -oberflache (11N), die
eine Substratflache bzw. -oberflache auf
der gegenlberliegenden bzw. entgegen-
setzten Seite der dulReren Substratflache
bzw. -oberflache (11T) ist, eine Tafel- bzw.
Panel-Verdrahtung (21) montiert ist, durch
die ein Strom flieBen kann; und

bei dem ersten Schicht- bzw. Sandwich-
Substrat (11) ein Durchgangsloch (HL) ge-
bildet ist, das die Tafel- bzw. Panel-Ver-
drahtung (21) veranlasst, sich von der
Schicht- bzw. Sandwich-Substratflache
bzw. -oberflache (11N) zuder duferen Sub-
stratflache bzw. -oberflache (11T) zu er-
strecken.

Revendications

Dispositif d’affichage a cristaux liquides (69)
comprenant :

un panneau d’affichage a cristaux liquides (19)
incluant une pluralité de substrats en sandwich
(11, 12) pour mettre en sandwich du cristal li-
quide entre eux ; et

un module de rétroéclairage (39) qui est recou-
vert du panneau d’affichage a cristaux liquides
(19), le module de rétroéclairage (39) incluant
une plaque de guidage lumineux (32) pour ap-
pliquer de la lumiére par rapport au panneau
d’'affichage a cristaux liquides (19),

dans lequel, dans le panneau d’affichage a cris-
taux liquides (19), lorsqu’un substrat en sand-
wich le plus proche de la plaque de guidage lu-
mineux (32) est défini comme premier substrat
en sandwich (11), et, parmi les surfaces de
substrat du premier substrat en sandwich (11),
une surface de substrat faisant face a la plaque
de guidage lumineux (32) est définie comme
surface de substrat externe (11T), une source
lumineuse (31) pour fournir la lumiére a la pla-
que de guidage lumineux (32) est reliée au pre-
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mier substrat en sandwich (11) de maniere a
étre en contact avec lui et une surface émettant
de la lumiere (31L) de la source lumineuse (31)
est positionnée sur le cété de surface de subs-
trat externe, et

danslequellasourcelumineuse (31) estmontée
sur la surface de substrat externe (11T) du pre-
mier substrat en sandwich (11),

ledit dispositif d’affichage a cristaux liquides (69)
étant caractérisé en ce que :

une électrode (31 E) de la source lumineuse
(31) est positionnée sur la surface de subs-
trat externe (11T) ;

un cablage de panneau (21) a travers lequel
un courant est autorisé a s’écouler est mon-
té sur une surface de substrat en sandwich
(11N) qui est une surface de substrat du
cbté opposé de la surface de substrat ex-
terne (11T) ; et

un orifice traversant (HL) pour pousser le
cablage de panneau (21) a s’étendre de la
surface de substrat en sandwich (11N) a la
surface de substrat externe (11T) est formé
dans le premier substrat en sandwich (11).
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