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IN-CELL TOUCH DISPLAY SYSTEM,
IN-CELL TOUCH PANEL AND TRACE
LAYOUT THEREOF

BACKGROUND OF THE INVENTION

[0001] 1. Field of the Invention

[0002] This invention relates to a touch panel, especially to
an in-cell touch display system, an in-cell touch panel, and a
trace layout thereof.

[0003] 2. Description of the Related Art

[0004] Please refer to FIG. 1. FIG. 1 illustrates an on-cell
laminated structure of the capacitive touch panel. As shown in
FIG. 1, the laminated structure 1 of the on-cell capacitive
touch panel includes a substrate 10, a thin-film transistor layer
11, a liquid crystal layer 12, a color filtering layer 13, a glass
layer 14, atouch sensing layer 15, a polarizer 16, an adhesive
17, and top lens 18.

[0005] From FIG. 1, the touch sensing layer 15 of the on-
cell capacitive touch panel is disposed above the glass layer
14; that is to say, the touch sensing layer 15 is disposed out of
the liquid crystal display module of the on-cell capacitive
touch panel. Although the on-cell capacitive touch panel is
thinner than the one glass solution (OGS), the on-cell capaci-
tive touch panel already reaches its limit and fails to meet the
requirement of thinnest touch panel design. Therefore it can-
not be widely used in portable electronic products such as
mobile phones, tablet PCs, and notebooks.

[0006] Therefore, the invention provides an in-cell touch
display system, an in-cell touch panel, and trace layout
thereof to solve the above-mentioned problems.

SUMMARY OF THE INVENTION

[0007] A preferred embodiment of the invention is an in-
cell touch panel. In this embodiment, the in-cell touch panel
includes a plurality of pixels. A laminated structure of each
pixel includes a substrate, a thin-film transistor layer, a first
insulating layer, a first conductive layer, a second insulating
layer, a second conductive layer, a third insulating layer, a
liquid crystal layer, a color filtering layer, and a glass layer.
The thin-film transistor layer is disposed above the substrate.
The first insulating layer is disposed above the thin-film tran-
sistor layer. The first conductive layer is disposed above the
first insulating layer. The second insulating layer is disposed
above the first conductive layer. The second conductive layer
is disposed above the second insulating layer. The third insu-
lating layer is disposed above the second conductive layer.
The liquid crystal layer is disposed above the third insulating
layer. The color filtering layer is disposed above the liquid
crystal layer. The glass layer is disposed above the color
filtering layer.

[0008] Inanembodiment, the first conductive layer and the
second conductive layer are separated from the thin-film tran-
sistor layer and the first conductive layer and the second
conductive layer are not integrated with the thin-film transis-
tor layer.

[0009] In an embodiment, the in-cell touch panel is a self-
capacitive touch panel or a mutual-capacitive touch panel.
[0010] Inanembodiment, the first conductive layer and the
second conductive layer are not coupled to a common voltage
electrode.

[0011] In an embodiment, the first conductive layer or the
second conductive layer is coupled to a common voltage
electrode.
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[0012] Inanembodiment, the first conductive layer and/or
the second conductive layer is a part of a bridge structure
close to a side of the thin-film transistor layer or close to a side
of the liquid crystal layer.

[0013] Inanembodiment, the first conductive layer and the
second conductive layer are separated from the liquid crystal
layer by the third insulating layer.

[0014] Inanembodiment, the in-cell touch panel is suitable
for displays using in-plane switching liquid crystal (IPS)
technology, fringe field switching (FFS) technology, or
advanced hyper-viewing angle (AHVA) technology.

[0015] Inan embodiment, the color filtering layer includes
a color filter and a black matrix resist, and the black matrix
resist has good light resistance.

[0016] Inanembodiment, the first conductive layer and the
second conductive layer are disposed under the black matrix
resist.

[0017] Inanembodiment, the first conductive layer and the
second conductive layer are formed by a transparent conduc-
tive material or an opaque conductive material.

[0018] Inanembodiment, the first conductive layer and the
second conductive layer are coupled or not.

[0019] Inanembodiment, the first conductive layer and the
second conductive layer are aligned horizontally, perpendicu-
larly, or in a mesh type.

[0020] Inanembodiment, when the in-cell touch panelis a
mutual-capacitive touch panel, a driving electrode of the
mutual-capacitive touch panel is formed by the first conduc-
tive layer and the second conductive layer and a sensing
electrode of the mutual-capacitive touch panel is the second
conductive layer, or the sensing electrode of the mutual-
capacitive touch panel is formed by the first conductive layer
and the second conductive layer and the driving electrode of
the mutual-capacitive touch panel is the second conductive
layer.

[0021] Another preferred embodiment of the invention is
also an in-cell touch panel. In this embodiment, the in-cell
touch panel includes a plurality of pixels. A laminated struc-
ture of each pixel includes a substrate, a thin-film transistor
layer, a liquid crystal layer, a color filtering layer, and a glass
layer. The thin-film transistor layer is disposed above the
substrate. A first conductive layer and a second conductive
layer are integrated in the thin-film transistor layer. The sec-
ond conductive layer is disposed above the first conductive
layer. The liquid crystal layer is disposed above the thin-film
transistor layer. The color filtering layer is disposed above the
liquid crystal layer. The glass layer is disposed above the
color filtering layer.

[0022] Still another preferred embodiment of the invention
is an in-cell touch display system. In this embodiment, the
in-cell touch display system includes an in-cell touch panel, a
driving IC, and a touch IC. The in-cell touch panel can be the
same with that in the two preferred embodiments mentioned
above. The driving IC includes a common voltage selecting
switch. The touch IC is coupled to the driving IC.

[0023] Inanembodiment, when the in-cell touch panel is a
fully in-cell touch panel, the first conductive layer or the
second conductive layer is coupled to a common voltage or
both the first conductive layer and the second conductive
layer are not coupled to the common voltage.

[0024] Inanembodiment, atleast one transmitter electrode
in the in-cell touch panel is electrically connected to the touch
1C directly through at least one transmitter electrode trace and
the touch IC is also electrically connected to the driving IC
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and selected whether to be switched to the common voltage or
transmitting voltage; at least one receiver electrode in the
in-cell touch panel is electrically connected to the driving IC
directly through at least one receiver electrode trace and
selected whether to be switched to the common voltage or
receiving voltage.

[0025] Inanembodiment, atleast one transmitter electrode
in the in-cell touch panel is electrically connected to a trans-
mitting/receiving unit in the driving IC through at least one
transmitter electrode trace and the transmitting/receiving unit
is electrically connected to the touch IC, and the touch IC is
also electrically connected to the driving IC and selected
whether to be switched to the common voltage or transmitting
voltage; at least one receiver electrode in the in-cell touch
panel is electrically connected to the driving IC directly
through at least one receiver electrode trace and selected
whether to be switched to the common voltage or receiving
voltage.

[0026] Compared to the prior arts, the in-cell touch panel of
the invention uses the simplest designs of laminated structure
and touch sensing electrodes to make the manufacturing
become easier and reduce the cost. In addition, the touch
electrodes are not integrated with the TFT components of the
in-cell touch panel; therefore, the driving relationship
between the TFT components and the touch electrodes can be
simplistic to avoid the poor yield caused by the integration of
the TFT components and the touch electrodes in the conven-
tional in-cell touch panel. The entire performance and yield of
the in-cell touch panel of the invention can be largely
enhanced.

[0027] The advantage and spirit of the invention may be
understood by the following detailed descriptions together
with the appended drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0028] So that the manner in which the above recited fea-
tures of the present invention can be understood in detail, a
more particular description of the invention, briefly summa-
rized above, may be had by reference to embodiments, some
of which are illustrated in the appended drawings. It is to be
noted, however, that the appended drawings illustrate only
typical embodiments of this invention and are therefore not to
be considered limiting of its scope, for the invention may
admit to other equally effective embodiments.

[0029] FIG. 1 illustrates a schematic diagram of the lami-
nated structure of the conventional on-cell capacitive touch
panel.

[0030] FIG. 2 illustrates a schematic diagram of the lami-

nated structure of the in-cell touch panel in a preferred
embodiment of the invention.

[0031] FIG. 3 illustrates a schematic diagram of the lami-
nated structure of an embodiment of the touch component
layer 22 of FIG. 2.

[0032] FIG. 4 illustrates a top view of the bridge structure
B1 and the touch electrode 323 of FIG. 3.

[0033] FIG. 5 illustrates a schematic diagram of the lami-
nated structure of another embodiment of the touch compo-
nent layer 22.

[0034] FIG. 6 illustrates a top view of the bridge structure
B2 and the touch electrode 321 of FIG. 5.

[0035] FIG. 7 illustrates a schematic diagram of the con-
ductive layer having a mesh type pattern.

[0036] FIG.8illustrates a top view of the bridge structure of
the mutual-capacitive touch electrodes.
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[0037] FIG. 9 illustrates a top view of the touch electrodes
and their traces.
[0038] FIG. 10illustrates a schematic diagram ofthe in-cell

capacitive touch panel using node type self-capacitive touch
sensing technology.

[0039] FIG. 11 and FIG. 12 illustrate different connection
ways of the touch sensing electrodes and their traces in the
in-cell capacitive touch panel using node type self-capacitive
touch sensing technology respectively.

[0040] FIG. 13 illustrates a schematic diagram of the lami-
nated structure of the in-cell capacitive touch panel using
node type self-capacitive touch sensing technology.

[0041] FIG. 14 and FIG. 15 illustrate schematic diagrams
of different designs of the transmitter electrodes/receiver
electrodes and the driving IC/touch IC of the fully in-cell
touch panel in the in-cell touch display system respectively.

[0042] FIG. 16A and FIG. 16B illustrate signal waveforms
of the conventional in-cell touch display system and the in-
cell touch display system of the invention respectively.

DETAILED DESCRIPTION

[0043] A preferred embodiment of the invention is an in-
cell capacitive touch panel. In practical applications, the in-
cell capacitive touch panel can achieve thinnest touch panel
design; therefore, it can be widely used in portable electronic
products such as mobile phones, tablet PCs, and notebooks.

[0044] In this embodiment, the in-cell mutual-capacitive
touch panel can be suitable for displays using in-plane
switching liquid crystal (IPS) technology, fringe field switch-
ing (FFS) technology, or advanced hyper-viewing angle
(AHVA) technology, but not limited to these cases.

[0045] In general, the most popular capacitive touch sens-
ing technology in nowadays should be the projected capaci-
tive touch sensing technology including a mutual-capacitive
type and a self-capacitive type. As to the mutual-capacitive
touch sensing technology, when a touch occurs, capacitive
coupling will be generated between two electrode layers adja-
cent to the touch point, and the capacitance change between
the two electrode layers will be used to determine the touch
point. As to the self-capacitive touch sensing technology,
when a touch occurs, capacitive coupling will be generated
between the touch item and the electrode, and the capacitance
change of the electrode will be used to determine the touch
point.

[0046] It should be noticed that the in-cell capacitive touch
panel in this embodiment can use a mutual-capacitive type
touch sensing technology or a self-capacitive type touch sens-
ing technology, and its touch electrodes can be distributed in
amesh type or other types based on practical needs to be used
in self-capacitive type touch sensing or mutual-capacitive
type touch sensing respectively.

[0047] In addition, in this embodiment, the touch elec-
trodes are disposed between the TFT layer and the liquid
crystal layer, so that the touch electrodes and the driving
components (TFT components) of the display are disposed at
the same side. However, the touch electrodes in this embodi-
ment have independent structures without using any part of
the TFT components. Therefore, the driving relationship
between the TFT components and the touch electrodes can be
simplistic to avoid the poor yield caused by the integration of
the TFT components and the touch electrodes in the conven-
tional in-cell touch panel.



US 2016/0109741 Al

[0048] Next, the laminated structure of the in-cell capaci-
tive touch panel in this embodiment will be introduced in
detail.

[0049] Please refer to FIG. 2. FIG. 2 illustrates a schematic
diagram of the laminated structure of the in-cell capacitive
touch panel in this embodiment. As shown in FIG. 2, in an
embodiment, the laminated structure of the in-cell capacitive
touch panel bottom-up includes a substrate 20, a TFT layer
21, a touch component layer 22, a liquid crystal layer 23, a
color filter layer 24, a glass layer 25, and a polarizer layer 26.
It should be noticed that the touch component layer 22 is
disposed between the TFT layer 21 and the liquid crystal layer
23. The structure of the TFT layer 21 can be any possible
designs without specific limitations. A semiconductor layer
in the TFT layer 21 is formed by a semiconductor material
such as low temperature poly-silicon (LTPS), indium gallium
zine oxide (IGZ0), or amorphous silicon (a-Si), but not lim-
ited to these cases.

[0050] In this embodiment, the color filtering layer 24
includes a color filter CF and a black matrix resist BM. The
black matrix resist BM has good light resistance and it can be
used to separate three different color filters including a red (R)
color filter, a green (G) color filter, and a blue (b) color filter.
In addition, the black matrix resist BM can be also used to
align the touch electrodes of the touch component layer 22 to
shield the touch electrodes of the touch component layer 22.
Therefore, the touch electrodes of the touch component layer
22 can be formed by a transparent conductive material or an
opaque conductive material, and the aperture ratio of the
pixels of the display will not be affected.

[0051] Then, please refer to FIG. 3. FIG. 3 illustrates a
schematic diagram of the laminated structure of an embodi-
ment of the touch component layer 22, As shown in FI1G. 3, at
first, an insulating layer 320 is formed above the TFT layer
21; and a conductive layer 321 is formed above the insulating
layer 320; then, the conductive layer 321 is covered by an
insulating layer 322; and a via is formed in the insulating layer
322; afterward, an conductive layer 323 is formed in the via
and above the insulating layer 322, so that the conductive
layer 323 formed in the via is electrically connected with the
conductive layer 321 to form a bridge structure B1; at last, an
insulating layer 324 is formed above the conductive layer
323. By doing so, the bridge structure B1 formed by the
conductive layers 321 and 323 together is a touch electrode
(e.g., X-axis sensing electrode), and it can bypass the con-
ductive layer 323 of another touch electrode (e.g., Y-axis
sensing electrode) from below to achieve the effect of bridg-
ing touch electrodes.

[0052] It should be noticed that the bridge structure B1
(e.g., X-axis sensing electrode) bypasses the conductive layer
323 (e.g., Y-axis sensing electrode) from below; therefore, the
bridge structure B1 of this embodiment is close to the side of
the TFT layer 21. Please refer to FIG. 4. FIG. 4 illustrates a top
view of the bridge structure B1 and the touch electrode (the
conductive layer) 323 of FIG. 3. As shown in FIG. 4, it is
obvious that the bridge structure B1 bypasses the touch elec-
trode (the conductive layer) 323 from below.

[0053] In practical applications, the conductive layers 321
and 323 can be formed by the same conductive material or
different conductive materials. Similarly, the insulating lay-
ers 320, 322, and 324 can be formed by the same organic or
inorganic insulating material or different organic or inorganic
insulating materials. Inaddition, since the bridge structure B1
used as X-axis sensing electrode is formed by the conductive
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layers 321 and 323 together, it is believed that the sensing
electrodes of the same direction can be formed by different
conductive layers.

[0054] Then, please refer to FIG. 5. FIG. 5 illustrates a
schematic diagram of the laminated structure of another
embodiment of the touch component layer 22. As shown in
FIG. 5, at first, an insulating layer 320 is formed above the
TFT layer 21; and separated conductive layers 321 are formed
above the insulating layer 320; then, the conductive layers
321 are covered by an insulating layer 322; and a via is formed
in the insulating layer 322; afterward, an conductive layer 323
is formed in the via and above the insulating layer 322, so that
the conductive layer 323 formed in the via is electrically
connected with the conductive layer 321 to form a bridge
structure B2. By doing so, the bridge structure B2 formed by
the conductive layers 321 and 323 together is a touch elec-
trode (e.g., X-axis sensing electrode), and it can bypass the
conductive layer 321 of another touch electrode (e.g., Y-axis
sensing electrode) from top to achieve the effect of bridging
touch electrodes.

[0055] It should be noticed that the bridge structure B2
(e.g., X-axis sensing electrode) bypasses the conductive layer
321 (e.g., Y-axis sensing electrode) from top; therefore, the
bridge structure B2 of this embodiment is close to the side of
the liquid crystal layer 33. Please refer to FIG. 6. FIG. 6
illustrates a top view of the bridge structure B2 and the touch
electrode (the conductive layer) 321 of FIG. 5. As shown in
FIG. 6, it is obvious that the bridge structure B2 bypasses the
touch electrode (the conductive layer) 321 from top.

[0056] Next, the pattern design of the touch electrodes in
the touch component layer 22 will be introduced as follows.

[0057] In this embodiment, the patterns of the touch elec-
trodes are designed in mesh type, and the above-mentioned
bridge structure B1 or B2 can be used to bridge the touch
electrodes at suitable positions and the conductive layers can
be disconnected to form open circuit. By doing so, the con-
ductive layers in mesh type can be designed to be self-capaci-
tive touch electrode or mutual-capacitive touch electrode
based on practical needs. Please refer to FIG. 7. FIG. 7 illus-
trates a schematic diagram of the conductive layer having a
mesh type pattern. As shown in FIG. 7, a first electrode area
TE1 and a second electrode area TE2 are separated by dis-
connecting the conductive layers to form open circuit; since
the B area is not disconnected, the first electrode area TE1 and
the third electrode area TE3 are electrically connected.

[0058] Pleasereferto FIG. 8. FIG. 8 illustrates a top view of
the bridge structure of the mutual-capacitive touch elec-
trodes. As shown in FIG. 8, the first touch electrodes TX1 and
TX2 are electrically connected to each other by the bridge
structure B bypassing the second touch electrodes RX1 and
RX2 from top.

[0059] Pleasereferto FIG. 9. FIG. 9 illustrates a top view of
the touch electrodes and their traces. As shown in FIG. 9, the
touch electrodes TE1~TE3 and their traces W1~W3 can be
formed by the different conductive layers 321 and 323 respec-
tively and applied to mutual-capacitive touch sensing or self-
capacitive touch sensing based on different designs.

[0060] Another preferred embodiment of the invention is
also an in-cell capacitive touch panel. In practical applica-
tions, the in-cell capacitive touch panel can achieve thinnest
touch panel design; therefore, it can be widely used in por-
table electronic products such as mobile phones, tablet PCs,
and notebooks.
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[0061] Tt should be noticed that the in-cell capacitive touch
panel is a node type self-capacitive touch panel using the node
type self-capacitive touch sensing technology. Since touch
electrodes are disposed on the substrate of the TFT layer
through two conductive layers, the in-cell capacitive touch
panel of this embodiment can have simplest design of lami-
nated structure, and the designs of the touch electrodes and
their traces are also simple; therefore, the in-cell capacitive
touch panel of this embodiment is easy to be manufactured
and the cost can be also reduced.

[0062] In this embodiment, the above-mentioned two con-
ductive layers include a first conductive layer M1 and a sec-
ond conductive layer M2. The first conductive layer M1 can
be formed by any conductive material, and it can be aligned
horizontally or perpendicularly. The first conductive layer M1
can be disposed under the black matrix resist to be shielded,
but not limited to this case. The second conductive layer M2
can be formed by any conductive material, and it can be
aligned horizontally, perpendicularly, or in a mesh type. The
second conductive layer M2 can be disposed under the black
matrix resist to be shielded, but not limited to this case. In fact,
the first conductive layer and the second conductive layer can
be electrically connected or separated from each other with-
out any limitations.

[0063] Please refer to FIG. 10. FIG. 10 illustrates a sche-
matic diagram of the in-cell capacitive touch panel using node
type self-capacitive touch sensing technology. As shown in
FIG. 10, the in-cell capacitive touch panel TP includes touch
sensing electrodes M2 and their traces M1 on the lower sub-
strate. Bach touch sensing electrode M2 is electrically con-
nected to the touch and display IC 11A through its trace M1.
It should be noticed that the touch IC and the display IC are
integrated in the same chip in this embodiment, but they can
be also separated from other in practical applications.
[0064] Then, please refer to FIG. 11 and FIG. 12. FIG. 11
and FIG. 12 illustrate different connection ways of the touch
sensing electrodes and their traces in the in-cell capacitive
touch panel using node type self-capacitive touch sensing
technology respectively. From F1G. 11 and FIG. 12, it can be
found that there will be a lot of ways for the connections
between the touch sensing electrodes M2 and their traces M1.
For example, each touch sensing electrode M2 can be con-
nected with one trace M1 or more traces M1 and the connec-
tions between the touch sensing electrodes M2 and their
traces M1 can be aligned symmetrically or not. Furthermore,
the direction of each trace M1 can be straight or not without
specific limitations.

[0065] It should be noticed that since the connections
between the touch sensing electrodes M2 and their traces M1
are very flexible, it will be helpful to the impedance matching
design of the in-cell capacitive touch panel.

[0066] Conventionally, when the touch sensing electrodes
and their traces are disposed in the same layer, if the area of
the touch sensing electrodes is maintained, the area of dead
zone occupied by the traces will be too large, the accuracy of
the touch sensing done by the in-cell capacitive touch panel
will be affected; if the area of dead zone occupied by the
traces is reduced, the areas of some touch sensing electrodes
must be reduced, and the touch sensing electrodes will have
different areas, the accuracy of the touch sensing done by the
in-cell capacitive touch panel will be affected.

[0067] In order to overcome the above-mentioned draw-
backs, as shown in FIG. 13, the conductive layers M1 and M2
are disposed in a top layer and a bottom layer respectively
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instead of being disposed on the same layer. That is to say, the
touch sensing electrodes M2 and their traces M1 of the inven-
tion are not disposed in the same layer. Therefore, the draw-
backs mentioned above such as too large area occupied by the
traces and the touch sensing electrodes have different areas
can be overcome by the invention, and the accuracy of the
touch sensing done by the in-cell capacitive touch panel can
be maintained.

[0068] It should be noticed that the relative location rela-
tionship between the conductive layers M1 and M2 in the
laminated structure is not limited by FIG. 13. It can be
designed in different ways based on different panel charac-
teristics.

[0069] In another preferred embodiment of the invention,
an in-cell touch display system is disclosed. In this embodi-
ment, the in-cell touch display system includes an in-cell
touch panel, a driving IC, and a touch IC. The in-cell touch
panel can be a fully in-cell touch panel and the laminated
structure of each pixel of the in-cell touch panel can be the
same with that in the two preferred embodiments mentioned
above, and the driving IC and the touch IC are redesigned and
connected, but not limited to this case. In an embodiment, as
shown in FIG. 14, the TX (transmitter) electrode in the in-cell
touch panel TP is electrically connected to the touch 1C 120
through the TX traces. The touch IC 120 is electrically con-
nected to the driving IC DDIC and it can be selectively
switched to the common voltage V ~,, The RX (receiver)
electrode in the in-cell touch panel TP is electrically con-
nected to the driving IC DDIC through the RX traces and it
can be selectively switched to the common voltage V .., 0r
sensing voltage.

[0070] Inanembodiment ofthe invention, the first conduc-
tive layer M1 or the second conductive layer M2 in the in-cell
touch panel TP are coupled to the common voltage electrode
or both the first conductive layer M1 or the second conductive
layer M2 in the in-cell touch panel TP are not coupled to the
common voltage electrode.

[0071] In another embodiment, please refer to FIG. 15, the
TX electrode in the in-cell touch panel TP is electrically
connected to a transmitting/receiving unit S/R in the driving
1C DDIC through the TX trace and the transmitting/receiving
unit S/R is electrically connected to the touch IC 120, and the
touch IC 120 is also electrically connected to the driving IC
DDIC and it can be selectively switched to the common
voltage V -5 the RX electrode in the in-cell touch panel TP
is electrically connected to the driving IC DDIC directly
through the RX trace and it can be selectively switched to the
commor voltage V ., or sensing voltage.

[0072] Inanembodiment ofthe invention, the first conduc-
tive layer M1 or the second conductive layer M2 in the in-cell
touch panel TP are coupled to the common voltage electrode
or both the first conductive layer M1 or the second conductive
layer M2 in the in-cell touch panel TP are not coupled to the
common voltage electrode.

[0073] Please refer to FIG. 16A and FIG. 16B. FIG. 16A
and FIG. 16B illustrate signal waveforms of the conventional
in-cell touch display system and the in-cell touch display
system of the invention respectively. After comparing FIG.
16A with FIG. 16B, it can be found that compared to the
conventional in-cell touch display system, the in-cell touch
display system of the invention can save the charging and
discharging time AT including the charging time that the
system signal is charged from the common voltage V., to
the low voltage LV and the discharging time that the system
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signal is discharged from the low voltage LV to the common
voltage V -, In addition, the in-cell touch display system of
the invention can control the voltage level of the system signal
more effectively.

[0074] Compared to the prior arts, the in-cell touch panel of
the invention uses the simplest designs of laminated structure
and touch sensing electrodes to make the manufacturing
become easier and reduce the cost. In addition, the touch
electrodes are not integrated with the TFT components of the
in-cell touch panel; therefore, the driving relationship
between the TFT components and the touch electrodes can be
simplistic to avoid the poor yield caused by the integration of
the TFT components and the touch electrodes in the conven-
tional in-cell touch panel. The entire performance and yield of
the in-cell touch panel of the invention can be largely
enhanced.

[0075] With the example and explanations above, the fea-
tures and spirits of the invention will be hopefully well
described. Those skilled in the art will readily observe that
numerous modifications and alterations of the device may be
made while retaining the teaching of the invention. Accord-
ingly, the above disclosure should be construed as limited
only by the metes and bounds of the appended claims.

1. An in-cell touch panel, comprising:

a plurality of pixels, a laminated structure of each pixel

comprising:

a substrate;

a thin-film transistor layer disposed above the substrate;

a first insulating layer disposed above the thin-film tran-
sistor layer;

a first conductive layer disposed above the first insulat-
ing layer;

a second insulating layer disposed above the first con-
ductive layer;

a second conductive layer disposed above the second
insulating layer;

a third insulating layer disposed above the second con-
ductive layer;

aliquid crystal layer disposed above the third insulating
layer;

a color filtering layer disposed above the liquid crystal
layer; and

a glass layer disposed above the color filtering layer.

2. The in-cell touch panel of claim 1, wherein the first
conductive layer and the second conductive layer are sepa-
rated from the thin-film transistor layer and the first conduc-
tive layer and the second conductive layer are not integrated
with the thin-film transistor layer.

3. The in-cell touch panel of claim 1, wherein the in-cell
touch panel is a self-capacitive touch panel or a mutual-
capacitive touch panel.

4. The in-cell touch panel of claim 1, wherein the first
conductive layer and the second conductive layer are not
coupled to a common voltage electrode.

5. The in-cell touch panel of claim 1, wherein the first
conductive layer or the second conductive layer is coupled to
a common voltage electrode.

6. The in-cell touch panel of claim 1, wherein the first
conductive layer and/or the second conductive layer is a part
of a bridge structure close to a side of the thin-film transistor
layer or close to a side of the liquid crystal layer.

7. The in-cell touch panel of claim 1, wherein the first
conductive layer and the second conductive layer are sepa-
rated from the liquid crystal layer by the third insulating layer.
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8. The in-cell touch panel of claim 1, wherein the in-cell
touch panel is suitable for displays using in-plane switching
liquid crystal (IPS) technology, fringe field switching (FFS)
technology, or advanced hyper-viewing angle (AHVA) tech-
nology.

9. The in-cell touch panel of claim 1, wherein the color
filtering layer comprises a color filter and a black matrix
resist, and the black matrix resist has good light resistance.

10. The in-cell touch panel of claim 9, wherein the first
conductive layer and the second conductive layer are dis-
posed under the black matrix resist.

11. The in-cell touch panel of claim 10, wherein the first
conductive layer and the second conductive layer are formed
by a transparent conductive material or an opaque conductive
material.

12. The in-cell touch panel of claim 1, wherein the first
conductive layer and the second conductive layer are coupled
or not.

13. The in-cell touch panel of claim 1, wherein the first
conductive layer and the second conductive layer are aligned
horizontally, perpendicularly, or in a mesh type.

14. The in-cell touch panel of claim 1, wherein when the
in-cell touch panel is a mutual-capacitive touch panel, a driv-
ing electrode of the mutual-capacitive touch panel is formed
by the first conductive layer and the second conductive layer
and a sensing electrode of the mutual-capacitive touch panel
1s the second conductive layer, or the sensing electrode of the
mutual-capacitive touch panel is formed by the first conduc-
tive layer and the second conductive layer and the driving
electrode of the mutual-capacitive touch panel is the second
conductive layer.

15. An in-cell touch panel, comprising:

a plurality of pixels, a laminated structure of each pixel

comprising:

a substrate;

a thin-film transistor layer disposed above the substrate,
a first conductive layer and a second conductive layer
being integrated in the thin-film transistor layer,
wherein the second conductive layer is disposed
above the first conductive layer;

a liquid crystal layer, disposed above the thin-film tran-
sistor layer;

a color filtering layer, disposed above the liquid crystal
layer; and

a glass layer, disposed above the color filtering layer.

16. The in-cell touch panel of claim 15, wherein the first
conductive layer and a source electrode and a drain electrode
of the thin-film transistor layer are formed simultaneously.

17. The in-cell touch panel of claim 15, wherein the in-cell
touch panel is a node type self-capacitive touch panel.

18. The in-cell touch panel of claim 15, wherein the first
conductive layer and the second conductive layer are not
coupled to a common voltage electrode.

19. The in-cell touch panel of claim 15, wherein the first
conductive layer or the second conductive layer is coupled to
a common voltage electrode.

20. The in-cell touch panel of claim 17, wherein the first
conductive layer is a sensing electrode and the second con-
ductive layer is traces, or the first conductive layer is the traces
and the second conductive layer is the sensing electrode.

21. The in-cell touch panel of claim 20, wherein the sensing
electrode is coupled to at least one trace of the traces and a
direction of the at least one trace is straight or non-straight.
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22. The in-cell touch panel of claim 15, wherein the color
filtering layer comprises a color filter and a black matrix
resist, and the black matrix resist has good light resistance.

23. The in-cell touch panel of claim 22, wherein the first
conductive layer and the second conductive layer are dis-
posed under the black matrix resist.

24. The in-cell touch panel of claim 23, wherein the first
conductive layer and the second conductive layer are formed
by a transparent conductive material or an opaque conductive
material.

25. The in-cell touch panel of claim 15, wherein the first
conductive layer and the second conductive layer are coupled
or not.

26. The in-cell touch panel of claim 15, wherein the first
conductive layer and the second conductive layer are aligned
horizontally, perpendicularly, or in a mesh type.

27. An in-cell touch display system, comprising:

an in-cell touch panel, comprising:

a plurality of pixels, a laminated structure of each pixel

comprising:

a substrate;

a thin-film transistor layer disposed above the substrate,
a first conductive layer and a second conductive layer
being integrated in the thin-film transistor layer,
wherein the second conductive layer is disposed
above the first conductive layer;

a liquid crystal layer, disposed above the thin-film tran-
sistor layer;

a color filtering layer, disposed above the liquid crystal
layer; and

a glass layer, disposed above the color filtering layer;
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a driving IC, comprising a common voltage selecting

switch; and

a touch IC, coupled to the driving I1C.

28. The in-cell touch display system of claim 27, wherein
when the in-cell touch panel is a fully in-cell touch panel, the
first conductive layer or the second conductive layer is
coupled to a common voltage or both the first conductive
layer and the second conductive layer are not coupled to the
common voltage.

29. The in-cell touch display system of claim 27, wherein
at least one transmitter electrode in the in-cell touch panel is
electrically connected to the touch IC directly through at least
one transmitter electrode trace and the touch IC is also elec-
trically connected to the driving IC and selected whether to be
switched to the common voltage or transmitting voltage; at
least one receiver electrode in the in-cell touch panel is elec-
trically connected to the driving IC directly through at least
one receiver electrode trace and selected whether to be
switched to the common voltage or receiving voltage.

30. The in-cell touch display system of claim 27, wherein
at least one transmitter electrode in the in-cell touch panel is
electrically connected to a transmitting/receiving unit in the
driving IC through at least one transmitter electrode trace and
the transmitting/receiving unit is electrically connected to the
touch IC, and the touch IC is also electrically connected to the
driving IC and selected whether to be switched to the com-
mon voltage or transmitting voltage; at least one receiver
electrode in the in-cell touch panel is electrically connected to
the driving IC directly through at least one receiver electrode
trace and selected whether to be switched to the common
voltage or receiving voltage.

I S I
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