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7) ABSTRACT

A driving circuit of a touch panel is formed by the photo-
lithographic process on the liquid crystal display (LCD)
panel to reduce the area of the driving circuit. The method
includes providing an LCD panel having a common sub-
strate; and forming a touch panel on the common substrate.
First, a first conducting layer is formed on the common
substrate, and then a second patterned conducting layer is
formed on the first conducting layer and on a peripheral
region of the LCD panel by a photolithographic process. The
common substrate of the LCD panel is used as an upper
substrate of the LCD panel and as a lower substrate for the
touch panel.
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METHOD FOR MANUFACTURING LCD DEVICE
WITH INTEGRATED TOUCH PANEL

BACKGROUND OF THE INVENTION
[0001]

[0002] The invention relates to a method for manufactur-
ing LCD device with integrated touch panel, more particu-
larly to a method for manufacturing LCD device with
integrated touch panel to form driving circuit of touch panel
onto the LCD panel by photolithographic process.

[0003] 2. Description of the Prior Art

[0004] A touch panel can read the operation of the user by
coordinate values and input data. A touch panel is usually
installed onto a flat display device such as a thin film
transistor (TFT) display device. For example, the Automatic
Teller Machines (ATM) with touch panel are located in the
bank or along the roadside. When a touch pen or a fingertip
presses on the surface of touch panel, a potential signal will
be generated in the corresponding point. The information
represented from such signal can be processed by other
devices.

[0005] Please refer to FIG. 1, an LCD device 100 includ-
ing a LCD panel 110 and a touch panel 120 is shown. The
LCD panel 110 includes a lower substrate 112 and an upper
substrate 114. A TFT array and a first alignment layer (not
shown in the figure) are on the lower substrate 112, and a
color filter, a common electrode, and a second alignment
layer (not shown in the figure) are on the upper substrate
114. The lower substrate 112 is called as a TFT substrate and
the upper substrate 114 is called as a color filter substrate.
Liquid crystal (not shown in the figure) is filled to the gap
that is formed by spacers (not shown in the figure) between
the lower substrate 112 and the upper substrate 114. A first
polarizer 116 is below the lower substrate 112 and a second
polarizer 118 is on the upper substrate 114. The touch panel
120 is adhered onto the LCD panel 110 by the double-coated
tapes.

[0006] However, the volume and weight of the touch panel
120 increases the entire volume and weight of the LCD
device 100. Also, the transmittance and brightness of the
integral LCD device 100 is reduced since the touch panel
120 is adhered to the LCD panel 110 by double-coated tape.

[0007] Further, the driving circuit of a touch panel is
generally located on four rims of the touch panel, and
touched area is put in the center of such panel. Today, the
driving circuit of touch panel is produced by a screen print
method. Due to the poor accuracy of the screen printing
method, the area of such driving circuit becomes larger.
Besides, when a complicated driving circuit, such as near
field image (NFI) type or capacitive type, of a touch panel
is required, the driving circuit formed by screen printing
becomes even larger. Thus, when the driving circuit is
formed by screen printing, it is impractical to install the near
field image (NFI) or capacitive type touch panel onto a
small/medium size LCD device.

1. Field of the Invention

SUMMARY OF THE INVENTION

[0008] In the light of the state of the art described above,
it is an object of the present invention to provide a method
for manufacturing LCD device with integrated touch panel
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to form driving circuit of touch panel onto the LCD panel by
photolithographic process, which are immune to the prob-
lems described above.

[0009] Ttis another object of this invention to decrease the
area of driving circuit of touch panel. Thus, a near field
image (NFI) type or a capacitive type touch panel can be
installed onto a small/medium size LCD device.

[0010] Tt is a further object of this invention to decrease
the whole volume and weight of the LCD device with touch
panel. An LCD panel having a common substrate is pro-
vided. Then, a touch panel is formed on the common
substrate. Specifically, a first conducting layer is formed on
the common substrate, and a second patterned conducting
layer is formed on the first conducting layer and on a
peripheral region of the LCD panel by a photolithographic
process.

[0011] According to an embodiment of the present inven-
tion, the second patterned conducting layer is formed by the
following steps. A second conducting layer is formed on the
first conducting layer. Then, a photoresist layer is formed on
the second conducting layer. The photoresist layer is irra-
diated and developed through a photomask with a pattern of
a driving circuit to form a patterned photoresist layer. Then,
the second conducting layer is etched using the patterned
photoresist layer to form the second patterned conducting
layer. Then, the patterned photoresist layer is removed.

[0012] The present invention provides a liquid crystal
display (LCD) device with integrated touch panel. The LCD
device includes an LCD panel having a common substrate;
and a touch panel on the common substrate. The touch panel
includes a first conducting layer on the common substrate,
and a second patterned conducting layer panel on a periph-
eral region of the LCD panel.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013] 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:

[0014] FIG. 1 schematically illustrates the cross-sectional
view of a conventional LCD device with touch panel;

[0015] FIG. 2 schematically illustrates the cross-sectional
view of an LCD device with integrated touch panel accord-
ing to an embodiment of the present invention;

[0016] FIGS. 3A to 3C are cross-section illustrating the
process flow of forming the first and second conducting
layers of the touch panel according to an embodiment of the
present invention.

DESCRIPTION OF THE PREFERRED
EMBODIMENT

[0017] 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.
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[0018] FIG. 2 shows a cross-sectional view of a liquid
crystal display (LCD) device 1 with an integrated touch
panel according to an embodiment of the present invention
is shown. The LCD device 1 includes an LCD panel 10, a
touch panel 20, a first polarizer 16, a second polarizer 18,
and a light source 60. The first polarizer 16 is located
between the LCD panel 10 and the light source 60, and the
second polarizer 18 is located on the touch panel 20. The
LCD panel 10 has a lower substrate 12 and a common
substrate 14. ATFT array (not shown in the figure) is on the
lower substrate 12 for controlling the direction of liquid
crystal, and a color filter (not shown in the figure) is on the
common substrate 14. Liquid crystal (not shown in the
figure) is filled to a gap between the lower substrate 12 and
the common substrate 14.

[0019] Still referring to FIG. 2, the touch panel 20
includes a first conducting layer 22, a second conducting
layer 24, and an upper substrate 26. The common substrate
14 of the LCD panel 10 is disposed below the first conduct-
ing layer 22. The common substrate 14 is used as the upper
substrate of the LCD panel 10 and as the lower substrate for
the touch panel 20. The touch panel 20 can be a glass to glass
type, a film to glass type or a film to film type. If the touch
panel 20 is a glass to glass type or a film to glass type, the
common substrate 14 of the LCD panel 10 is glass. If the
touch panel 20 is a film to film type, the common substrate
14 of the LCD panel 10 is film. The touch panel 20 can be
a near field image (NFI) type or a capacitive type.

[0020] FIGS. 3A to 3C are cross-section illustrating the
process flow of forming the first and second conducting
layers of the touch panel. First, a first conducting layer 22 is
formed on the common substrate 14 of the LCD panel, as
shown in FIG. 3A. The method of forming the first con-
ducting layer 22 can be a conventional sputtering method.
Then, referring to FIG. 3B, a second conducting layer 24a
is formed on the first conducting layer 22. The material of
the second conducting layer 24a can be any material with
low resistance and high conductance, not limited to be
transparent electrode, deposited by the physical vapor depo-
sition (PVD) method, the chemical vapor deposition (CVD)
method, or attached directly by the double-coated conduct-
ing tape.

[0021] Still referring to FIG. 3B, next, a photoresist layer
(not shown) is formed on the second conducting layer 24a
by the spin-coating method. The material of the photoresist
layer is a photosensitive material. We can use the positive or
negative photoresist in this invention. Then, the photoresist
layer is irradiated through a photomask (not shown) with the
pattern of a driving circuit. After development, the remain-
ing photoresist layer 30 is shown in FIG. 3B.

[0022] Then, the second conducting layer 244 is etched,
either by wet or dry etching, by using the remaining pho-
toresist 30 as the mask, forming a patterned second con-
ducting layer 24. For example, a reactive ion etch (RIE)
process can be used. After the remaining photoresist layer 30
is removed, the second conducting layer 24 as the driving
circuit of the touch panel 20 is formed, as shown in FIG. 3C.
The remaining photoresist 30 is in the peripheral region of
the LCD panel 10 and in the shape of the driving circuit.
Thus, the patterned second conducting layer 24 is in the
peripheral region of the LCD panel 10 and serves as the
driving circuit.
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[0023] As mentioned above, the second conducting layer
24 is formed by the photolithographic process. The photo-
lithographic process has higher accuracy than the conven-
tional screen printing process. Thus, by means of the pho-
tolithographic process, the driving circuit (the second
conducting layer 24) of the touch panel 20 can be made to
have a smaller area. Furthermore, a complicated driving
circuit for the near field image (NFI) type or capacitive type,
which requires a larger circuit area, can also be made to have
a smaller area. Thus, according to the present invention,
since the driving circuit (the second conducting layer 24) of
the touch panel 20 is formed by the photolithographic
process, it is possible to install the near field image (NFI) or
capacitive type touch panel onto a small/medium size LCD
device. Furthermore, since the common substrate 14 is
commonly owned by the LCD panel and the touch panel,
that is, the common substrate 14 is used as the upper
substrate of the LCD panel and as the lower substrate for the
touch panel, the whole volume and weight of the integral
LCD device with touch panel can be slim and light. Also, the
aperture ratio, transmittance, and brightness of the integral
LCD device is increased.

[0024] Although the specific embodiment has 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 method for manufacturing liquid crystal display
(LCD) device with integrated touch panel, including the
steps of:

providing an L.CD panel having a common substrate and
a peripheral region; and

forming a touch panel on the common substrate, wherein
the step of forming the touch panel comprises forming
a first conducting layer on the common substrate, and
forming a second patterned conducting layer on the first
conducting layer and on the peripheral region of the
LCD panel by a photolithographic process.
2. The method according to claim 1, wherein the step of
forming the second patterned conducting layer comprises
the steps of:

forming a second conducting layer on the first conducting
layer;

forming a photoresist layer on the second conducting
layer;

irradiating and developing the photoresist layer through a
photomask with a pattern of a driving circuit to form a
patterned photoresist layer;

etching the second conducting layer using the patterned
photoresist layer to form the second patterned conduct-
ing layer; and

removing the patterned photoresist layer.

3. The method according to claim 1, wherein the second
patterned layer is used as a driving circuit of the touch panel.

4. The method according to claim 1, wherein said touch
panel is a near field image (NFI) type.

5. The method according to claim 1, wherein said touch
panel is a capacitive type.
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6. A liquid crystal display (LCD) device with integrated
touch panel, comprising:

an LCD panel having a common substrate and a periph-
eral region; and

atouch panel on the common substrate, wherein the touch
panel comprises a first conducting layer on the common
substrate, and a second patterned conducting layer
panel on the peripheral region of the LCD panel.
7. The LCD device according to claim 6, wherein the
second patterned conducting layer is used as a driving circuit
of the touch panel.
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8. The LCD device according to claim 6, wherein the
touch panel further comprises an upper substrate on the
second patterned conducting layer.

9. The LCD device according to claim 6, further com-
prising a polarizer on the upper substrate of the touch panel.

10. The LCD device according to claim 6, wherein said
touch panel is a near field image (NFI) type.

11. The LCD device according to claim 6, wherein said
touch panel is a capacitive type.
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