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PLANE DISPLAY DEVICE WITH TOUCH PANEL

BACKGROUND OF THE INVENTION
[0001] 1. Field of the Invention

[0002] The present invention generally relates to a front
light of liquid crystal display (LCD) device with touch
panel, and more particularly to a front light of liquid crystal
display (LCD) device to use the light guide plate as the
substrate of touch panel.

[0003] 2. Description of the Prior Art

[0004] The conventional reflective-type liquid crystal dis-
play device usually uses a front light as the light source, then
the light rays emitted from the light source are guided into
LCD by a plurality of slanted portions (V-cuts) of the light
guide plate. As shown in FIG. 1, a reflective-type liquid
crystal display device includes a matrix thin film transistor
(TFT) 102, a passivation layer 104 and a reflector 106 placed
sequentially on the lower glass substrate 100, and a retar-
dation film 116 and a polarizing plate 118 placed sequen-
tially on the upper glass substrate 114. A color filer 112 and
a transparent electrode layer 110 are provided sequentially
below the upper glass substrate 114. A light source 122 is
placed at the lateral end of the light guide plate 120, which
is put above the polarizing plate 118. The transparent
electrode layer 110 of the upper glass substrate 114 and the
reflector 106 of the lower glass substrate 100 are sealed face
to face and vacuumed, and then a liquid crystal layer 108 is
injected into the space between the pair of glass substrates,
specially the space between the transparent electrode layer
110 and the reflector 106. The light rays emitted from the
light source 122 are guided into liquid crystal display device
by the light guide plate 120 and reflected by the reflector 106
to display the figures or pictures on the screen. The above
reflective-type liquid crystal display device is referred to the
U.S. Pat. No. 6,323,919 and 6,340,999.

[0005] We often use the display screen with touch panel in
our ordinary life, such as the introductions of the famous
scenery. FIG. 2 is a view illustrating an example of such the
touch panel 140 directly adhered on the front light of
reflective-type liquid crystal display device 130. The Nissha
Company has disclosed the front light of LCD with touch
panel referred to the patents of W(09963394, JP11344695,
and JP2000162594, as illustrated in FIG. 3. However, Not
only the weight and the thickness of the whole display
module are increased when the touch panel is directly
adhered on the panel of liquid crystal display device, but
also the transmission capacity of the light rays is decreased.
Besides, too many transparent glass substrates will cause the
problems that the depth of focus is longer and the weight of
display module is heavier.

SUMMARY OF THE INVENTION

[0006] In the light of the state of the art described above,
it is an object of the present invention to provide a reflective-
type LCD with touch panel which is immune to the problems
of the conventional structure of the touch panel adhered
directly on the LCD panel described above. A pair of
transparent glass substrates of LCD panel are replaced by
the transparent plastic substrates, and the upper transparent
substrate is used as the light guide plate. Besides, A trans-
parent resin layer with different material is placed above a
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plurality of slanted portions (V-cuts) of the upper plastic
substrate for planarizing the upper plastic substrate, then a
transparent conductive layer (ITO) is coated on the trans-
parent resin layer as the bottom structure of touch panel.
Finally, using the conventional processes of touch panel to
finish the design of lighter and thinner of display module.

[0007] It is also an object of this invention to provide a
structure of front light of LCD panel with the film-on-glass
type touch panel.

[0008] It is another object of this invention to provide a
structure of front light of LCD panel with the thin-film-on-
glass type touch panel.

[0009] It is a further object of this invention to provide a
structure of front light of LCD panel with touch panel for the
lighter and thinner design, wherein the upper transparent
plastic substrate of LCD is used as the light guide plate and
the substrate of touch panel.

[0010] It is still an object of this invention to solve the
problems that the depth of focus is too longer and the
transmission capacity of the light rays is decreased.

[0011] Ttis still another object of this invention to provide
the material of lower substrate of LCD can be plastic or glass
and the material of light guide plate is an UV curable resin.

[0012] TItis still a further object of this invention to reduce
the adhered areas of polarizing plate and retardation film to
save the cost of above materials. Besides, the display
module is thinner than conventional technology because the
polarizing plate and the retardation film are adhered at
lateral end of upper transparent substrate.

[0013] It is still an object of this invention to decrease the
energy loss of light rays that pass through the media of
whole display module.

[0014] In view of the above and other objects which will
become apparent as the description proceeds, there is pro-
vided according to a general aspect of the present invention
a planar display device with touch panel which comprises a
reflective-type LCD display device and a touch panel. The
reflective-type LCD display device has a transparent sub-
strate and a light source located at the lateral end of the
transparent substrate. The touch panel disposed on the
reflective-type LCD display device includes a first transpar-
ent conductive layer on the transparent substrate; an adhered
layer on the first transparent conductive layer; and a second
transparent conductive layer on the adhered layer wherein
the transparent substrate is used as the substrate of touch
panel.

[0015] Basc on the idea described above, wherein the
transparent substrate is used as the light guide plate.

[0016] Base on the aforementioned idea, the planar dis-
play device with touch panel further comprises a transparent
film located between the transparent substrate and the first
transparent conductive layer.

[0017] Base on the idea described above, wherein the
material of the transparent film is a transparent resin.

[0018] Base on the aforementioned idea, wherein the
transparent film is made for planarizing said transparent
substrate.
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[0019] Base on the idea described above, wherein the
refractive indices of the light guide plate and the transparent
film are different.

[0020] Base on the aforementioned idea, the planar dis-
play device with touch panel further comprises a polarizing
plate located between the light source and the lateral end of
the light guide plate.

[0021] Base on the idea described above, the planar dis-
play device with touch panel further comprises a retardation
film located between the polarizing plate and the lateral end
of the light guide plate.

[0022] Base on the aforementioned idea, the planar dis-
play device with touch panel further comprises a retardation
film located between the light source and the lateral end of
the light guide plate.

[0023] Base on the idea described above, wherein the
reflective-type LCD includes a color filter below the light
guide plate.

[0024] Base on the aforementioned idea, wherein the
refractive indices of the light guide plate and the color filter
are different.

[0025] Base on the idea described above, wherein the
material of the light guide plate is plastic.

[0026] Base on the aforementioned idea, the planar dis-
play device with touch panel further comprises a transparent
plate below the light guide plate, wherein the hardness of
transparent plate is larger than the hardness of light guide
plate.

[0027] Base on the idea described above, wherein the
material of the light guide plate is an UV curable resin.

[0028] Base on the aforementioned idea, wherein the
material of the transparent plate is a transparent glass.

[0029] Base on the idea described above, wherein the light
source includes two lights located at the opposite ends of the
transparent substrate respectively.

[0030] There is provided according to a general aspect of
the present invention a structure of front light of LCD panel
device with touch panel which comprises a first substrate; a
matrix thin film transistor on the first substrate; a liquid
crystal layer on the matrix thin film transistor; a second
transparent substrate on the liquid crystal layer; a light
source located at the lateral end of the second transparent
substrate; a polarizing plate located between the light source
and the second transparent substrate; a retardation film
located between the polarizing plate and the second trans-
parent substrate; a transparent film on the second transparent
substrate; a first transparent conductive layer on the trans-
parent film; an adhered layer on the first transparent con-
ductive layer; and a second transparent conductive layer on
the adhered layer.

[0031] Base on the idea described above, wherein the first
substrate, the matrix thin film transistor, the liquid crystal
layer, the second transparent substrate, the light source, the
polarizing plate, the retardation film and the transparent film
are the components of the front light of LCD panel.

[0032] Base on the aforementioned idea, wherein the
transparent film, the first transparent conductive layer, the
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adhered layer and the second transparent conductive layer
are components of the touch panel.

BRIEF DESCRIPTION OF THE DRAWINGS

[0033] The foregoing aspects and many of the attendant
advantages of this invention will become more readily
appreciated as the same becomes better understood by
reference to the following detailed description, when taken
in conjunction with the accompanying drawings, wherein:

[0034] FIG. 1 illustrates a structure view of conventional
reflective-type LCD;

[0035] FIG. 2 illustrates a structure view of the touch
panel adhered directly on the LCD panel;

[0036] FIG. 3 illustrates another structure view of the
touch panel adhered directly on the LCD panel;

[0037] FIG. 4 illustrates the first preferred embodiment of
the reflective-type LCD with touch panel according to the
present invention;

[0038] FIG. 5 illustrates a view of components and pro-
cesses of an ordinary touch panel,

[0039] FIG. 6 illustrates the second preferred embodiment
of the reflective-type LCD with touch panel according to the
present invention; and

[0040] FIG. 7 illustrates the third preferred embodiment
of the reflective-type LCD with touch panel according to the
present invention.

DESCRIPTION OF THE PREFERRED
EMBODIMENT

[0041] Some sample embodiments of the present inven-
tion will now be described in greater detail. Nevertheless, it
should be recognized that the present invention can be
practiced in a wide range of other embodiments besides
those explicitly described, and the scope of the present
invention is expressly not limited except as specified in the
accompanying claims.

[0042] Next, a planar display device with touch panel is
disclosed according to this invention. As shown in FIG. 4,
there is a transparent substrate 10 as the lower transparent
substrate of liquid crystal display whose material can be
plastic or glass. The weight of display device is lighter when
the material of lower transparent substrate is plastic and the
large-scale display device has better rigidity when the mate-
rial of lower transparent substrate is glass. The array or
matrix type thin film transistors (TFTs) 12 are formed on the
lower transparent substrate 10 as controlling switches of
liquid crystal cells for improving the responding time of
LCD. A passivation layer 14 is placed on the TFTs 12 and
the lower transparent substrate 10 for protecting the TFTs
12. A reflector 16 used to reflect the light rays emitted from
front light is disposed on the passivation layer 14 in this
embodiment, but it can be put below the lower transparent
substrate 10, too. Then there are sequentially the liquid
crystal layer 18, the ITO layer as transparent electrode layer
20, the color filter 22, and the second transparent substrate
24 as the upper transparent substrate of liquid crystal display
whose material can be plastic or glass on the reflector 16.
Similarly, the weight of display device is lighter when the
material of upper transparent substrate is plastic and the
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large-scale display device has better rigidity when the mate-
rial of upper transparent substrate is glass. The upper trans-
parent substrate 24 can be used as light guide plate, which
is not limited to the wedge plate, flat plate, hollow plate, or
other type of plates. Besides, the refractive indices of the
second transparent substrate 24 and the color filter 22 are
different.

[0043] There is a light source 30 located at the lateral end
of the upper transparent substrate 24. A retardation film 26
and a polarizing plate 28 are disposed between the light
source 30 and the upper transparent substrate 24. The light
source 30 can be LED, cold cathode fluorescent lamp
(CCFL) or other similar light sources. This second trans-
parent substrate 24 can use convex/concave dots, a plurality
of slanted portions (V-cuts) or other light guide components
to guide light rays emitted from the light source 30 located
at the lateral end of the second transparent substrate 24
toward LLCD. The retardation film 26 is the retardation film
of quarter wavelength. The above configuration can reduce
the adhered areas of the retardation film 26 and the polar-
izing plate 28 and decrease the thickness of whole display
module.

[0044] Because the second transparent substrate 24 is used
as the substrate of conventional touch panel according to this
invention, a transparent conductive layer 44 is coated on the
second transparent substrate 24 as the lower electrode plate
of touch panel. An adhered layer 46 and an upper electrode
plate 48 are sequentially formed on the transparent conduc-
tive layer 44 to finish a film-on-glass type touch panel.
Please refer to FIG. 5, which describes the components and
processes of ordinary touch panel, wherein the lower sub-
strate is replaced by the second transparent substrate 24 of
LCD.

[0045] A transparent film 42 is coated on the second
transparent substrate 24 used as the light guide plate for
planarizing the surface of the second transparent substrate
24. The material of transparent film can be a transparent
resin and the refractive indices of the transparent film 42 and
the second transparent substrate 24 are different.

[0046] The second transparent substrate 24 used as the
upper transparent substrate of LCD panel should be not as
the light guide plate. As shown in FIG. 6, it is the second
preferred embodiment according to this invention that the
material of second transparent substrate 24 is glass, then the
convex/concave dots, a plurality of slanted portions (V-cuts)
or other light guide components are formed on the second
transparent substrate 24. The material of these light guide
components can be an UV curable resin. The above con-
figuration is better to put on large-scale display devices.

[0047] Besides, the light source of this invention is not
limited to a single light. Please refer to FIG. 7, there are two
lights 30,32 located at the opposite ends of the second
transparent substrate 24 to increase the brightness of whole
display module.

[0048] Tt is very good idea to use the upper transparent
substrate of LCD as the transparent substrate of lower
electrode plate of touch panel according to this invention.
Because most of the weight of conventional display module
of LCD with touch panel is the weight of the glass substrates
and the thickness is thicker due to touch panel adhere
directly on front light module. The design of display module
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according to this invention is lighter and thinner and can
solve the problem that the depth of focus is too longer.
Besides, the polarizing plate and the retardation film are
directly adhered at lateral end of upper plastic substrate so
that the above materials are substantially reduced and the
thickness of whole display module is thinner. Finally, the
transmission capacity of the light rays is increased and the
brightness of display device is improved because many
transparent substrates are removed.

[0049] Although specific embodiments have been illus-
trated and described, it will be obvious to those skilled in the
art that various modifications may be made without depart-
ing from what is intended to be limited solely by the
appended claims.

What is claimed is:
1. A planar display device with touch panel, comprising;:

a reflective-type LCD display device having:
a transparent substrate; and

a light source located at the lateral end of said trans-
parent substrate; and

a touch panel on said reflective-type LCD display device
including:

a first transparent conductive layer on said transparent
substrate;

an adhered layer on said first transparent conductive
layer; and

a second transparent conductive layer on said adhered
layer wherein said transparent substrate is used as the
substrate of said touch panel.

2. The planar display device with touch panel according
to claim 1, wherein said transparent substrate is used as the
light guide plate.

3. The planar display device with touch panel according
to claim 2 further comprising a transparent film located
between said transparent substrate and said first transparent
conductive layer.

4. The planar display device with touch panel according
to claim 3, wherein the material of said transparent film is a
transparent resin.

5. The planar display device with touch panel according
to claim 3, wherein said transparent film is made for
planarizing said transparent substrate.

6. The planar display device with touch panel according
to claim 3, wherein the refractive indices of said light guide
plate and said transparent film are different.

7. The planar display device with touch panel according
to claim 2 further comprising a polarizing plate located
between said light source and the lateral end of said light
guide plate.

8. The planar display device with touch panel according
to claim 7 further comprising a retardation film located
between said polarizing plate and the lateral end of said light
guide plate.

9. The planar display device with touch panel according
to claim 2 further comprising a retardation film located
between said light source and the lateral end of said light
guide plate.

10. The planar display device with touch panel according
to claim 2, wherein said reflective-type LCD includes a color
filter below said light guide plate.



US 2004/0109097 Al

11. The planar display device with touch panel according
to claim 10, wherein the refractive indices of said light guide
plate and said color filter are different.

12. The planar display device with touch panel according
to claim 2, wherein the material of said light guide plate is
plastic.

13. The planar display device with touch panel according
to claim 2 further comprising a transparent plate below said
light guide plate, wherein the hardness of said transparent
plate is larger than the hardness of said light guide plate.

14. The planar display device with touch panel according
to claim 13, wherein the material of said light guide plate is
an UV curable resin.

15. The planar display device with touch panel according
to claim 13, wherein the material of said transparent plate is
a transparent glass.

16. The planar display device with touch panel according
to claim 1, wherein said light source includes two lights
located at the opposite ends of said transparent substrate
respectively.

17. A structure of front light of LCD panel device with
touch panel, comprising:

a first substrate;

a matrix thin film transistor on said first substrate;

a liquid crystal layer on said matrix thin film transistor;
a second transparent substrate on said liquid crystal layer;

a light source located at the lateral end of said second
transparent substrate;
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a polarizing plate located between said light source and
said second transparent substrate;

a retardation film located between said polarizing plate
and said second transparent substrate;

a transparent film on said second transparent substrate;

a first transparent conductive layer on said transparent
film;

an adhered layer on said first transparent conductive layer;
and

a second transparent conductive layer on said adhered
layer.

18. The structure of front light of LCD panel device with
touch panel according to claim 17, wherein said first sub-
strate, said matrix thin film transistor, said liquid crystal
layer, said second transparent substrate, said light source,
said polarizing plate, said retardation film and said trans-
parent film are the components of said front light of LCD
panel.

19. The structure of front light of LCD panel device with
touch panel according to claim 18, wherein said transparent
film, said first transparent conductive layer, said adhered
layer and said second transparent conductive layer are the
components said touch panel.
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