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(57) ABSTRACT

The present disclosure relates to a built-in touch display
panel basing on OLED includes: a thin film transistor (TFT)
layer, an anode layer, an OLED layer, and a cathode layer are
configured along a bottom-to-up direction; and the cathode
layer includes a plurality of first cathode blocks and the
second cathode blocks, wherein the first cathode blocks and
the second cathode blocks are interleaved with each other
along a horizontal direction and along a vertical direction of
the display panel, the adjacent first cathode blocks are
electrically connected, and the adjacent two cathode blocks
are electrically connected. In this way, the built-in touch
display panel basing on OLED may be obtained by simple
manufacturing process having the low cost and high yield
rate.
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BUILT-IN TOUCH DISPLAY PANELS BASING
ON ORGANIC LIGHT EMITTING DEVICES
(OLEDS)

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The present disclosure relates to liquid crystal
display technology, and more particularly to a built-in touch
display panel basing on OLED.

2. Discussion of the Related Art

[0002] Conventionally, Organic Light Emitting Display
(OLED) display panels are not provided with touch func-
tion. To enable the touch function, a first metal layer and a
second metal layer are arranged on the OLED display panel
in sequence. The first metal layer and the second metal layer
are insulated by an insulation layer, wherein the first metal
layer operates as a driving electrode, and the second metal
layer operates as a sensing electrode. The touch function
may be implemented by the driving electrode and the
sensing electrode.

[0003] However, when the touch function is realized by
the conventional solution, additional electrode layers and the
insulation layer are configured, which results in higher cost,
more complicated manufacturing process, and lower yield
rate.

SUMMARY

[0004] The present disclosure relates to a built-in touch
display panel basing on OLED, wherein the touch function
may be realized without introducing additional electrode
layer and/or the insulation layer.

[0005] In one aspect, a built-in touch display panel basing
on organic light emitting displays (OLEDs) includes: a thin
film transistor (TFT) layer, an anode layer, an OLED layer,
and a cathode layer are configured along a bottom-to-up
direction; the cathode layer includes a plurality of first
cathode blocks and the second cathode blocks, wherein the
first cathode blocks and the second cathode blocks are
interleaved with each other along a horizontal direction and
along a vertical direction of the display panel, the adjacent
first cathode blocks are electrically connected, and the
adjacent two cathode blocks are electrically connected,
wherein the cathode layer further includes a plurality of
dividing blocks arranged between the first cathode blocks
and the second cathode blocks; and the thin-film transistor
(TFT) array layer includes at least one conductive layer,
wherein the conductive layer is configured with a plurality
of conductive bridges, the adjacent second cathode blocks
are electrically connected via the corresponding conductive
bridges.

[0006] Wherein cross-sections of the division blocks are
reverse-cone-shaped.

[0007] Wherein tops of each of the division blocks com-
prise a specific pattern extending toward the first cathode
block and toward another adjacent first cathode block such
that the two first cathode blocks are electrically connected
on the cathode layer.

[0008] Wherein the conductive bridge passes through the
anode layer and the OLED layer to contact directly with two
corresponding second cathode blocks.
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[0009] Wherein the conductive bridges are formed by
signal lines of the conductive layer.

[0010] Wherein shapes and the dimensions of the cross-
sections of the first cathode blocks and the second cathode
blocks are the same.

[0011] Wherein cross-sections of the first cathode blocks
and the second cathode blocks are rectangular.

[0012] Wherein a minimum distance between the adjacent
first cathode block and the second cathode block is defined
as a sub-pixel distance.

[0013] In another aspect, a built-in touch display panel
basing on organic light emitting displays (OLEDs) includes:
a thin film transistor (TFT) layer, an anode layer, an OLED
layer, and a cathode layer are configured along a bottom-
to-up direction; the cathode layer includes a plurality of first
cathode blocks and the second cathode blocks, wherein the
first cathode blocks and the second cathode blocks are
interleaved with each other along a horizontal direction and
along a vertical direction of the display panel, the adjacent
first cathode blocks are electrically connected, and the
adjacent two cathode blocks are electrically connected.
[0014] Wherein the cathode layer further includes a plu-
rality of dividing blocks arranged between the first cathode
blocks and the second cathode blocks.

[0015] Wherein cross-sections of the division blocks are
reverse-cone-shaped.

[0016] Wherein tops of each of the division blocks com-
prise a specific pattern extending toward the first cathode
block and toward another adjacent first cathode block such
that the two first cathode blocks are electrically connected
on the cathode layer.

[0017] Wherein the thin-film transistor (TFT) array layer
includes at least one conductive layer, wherein the conduc-
tive layer is configured with a plurality of conductive
bridges, the adjacent second cathode blocks are electrically
connected via the corresponding conductive bridges.
[0018] Wherein the conductive bridge passes through the
anode layer and the OLED layer to contact directly with two
corresponding second cathode blocks.

[0019] Wherein the conductive bridges are formed by
signal lines of the conductive layer.

[0020] Wherein shapes and the dimensions of the cross-
sections of the first cathode blocks and the second cathode
blocks are the same.

[0021] Wherein cross-sections of the first cathode blocks
and the second cathode blocks are rectangular.

[0022] Wherein a minimum distance between the adjacent
first cathode block and the second cathode block is defined
as a sub-pixel distance.

[0023] In view of the above, the cathode layer is divided
into a plurality of first cathode blocks and a plurality of
second cathode blocks, wherein the first cathode 141 and the
second cathode blocks are interleaved with each other along
a horizontal direction and along a vertical direction of the
display panel. The adjacent first cathode blocks are electri-
cally connected to each other, and the adjacent second
cathode blocks are electrically connected to each other. In
this way, the touch function may be realized without intro-
ducing additional electrode layer and/or the insulation layer.
In addition, the built-in touch display panel basing on OLED
may be obtained by simple manufacturing process having
the low cost and high yield rate.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0024] FIG. 1 is a cross-sectional view of the built-in
touch display panel basing on OLED in accordance with one
embodiment.

[0025] FIG. 2 is a schematic view of the built-in touch
display panel basing on OLED of FIG. 1.

[0026] FIG. 3 is an enlarged view of the built-in touch
display panel basing on OLED of FIG. 2.

DETAILED DESCRIPTION OF THE
EMBODIMENTS

[0027] Embodiments of the invention will now be
described more fully hereinafter with reference to the
accompanying drawings, in which embodiments of the
invention are shown.

[0028] FIG. 1 is a cross-sectional view of the built-in
touch display panel basing on OLED in accordance with one
embodiment. FIG. 2 is a schematic view of the built-in touch
display panel basing on OLED of FIG. 1. FIG. 3 is an
enlarged view of the built-in touch display panel basing on
OLED of FIG. 2.

[0029] As shown in FIGS. 1-3, the display panel is con-
figured with a thin film transistor (TFT) array layer 11, an
anode layer 12, an OLED layer 13, and a cathode layer 14
along a bottom-to-up direction.

[0030] The cathode layer 14 includes a plurality of first
cathode blocks 141 and a plurality of second cathode blocks
142, wherein the first cathode blocks 141 are insulated from
the second cathode blocks 142. The first cathode blocks 141
and the second cathode blocks 142 are interleaved with each
other along a horizontal direction and along a vertical
direction of the display panel. Preferably, shapes and the
dimensions of the cross-sections of the first cathode blocks
141 and the second cathode blocks 142 are the same.
[0031] In the embodiment, the shape of the cross-sections
of the first cathode blocks 141 and the second cathode blocks
142 are rectangular. The cross-sections of the first cathode
blocks 141 and the second cathode blocks 142 cover the
whole sub-pixel 145. A sub-pixel gap is the minimum
distance between the adjacent first cathode block 141 and
the second cathode block 142. In real scenario, the sub-pixel
gap is about 10 micrometers. It can be understood that the
minimum distance between the adjacent first cathode block
141 and the second cathode block 142 may reach the
sub-pixel distance such that the touch precision of the
display panel may be enhanced by increasing the density of
the first cathode blocks 141 and the second cathode blocks
142.

[0032] Preferably, the cathode layer 14 further includes a
plurality of division blocks 143 dividing the cathode layer
14 to be the first cathode blocks 141 and the second cathode
blocks 142. In the embodiment, the division blocks 143 are
arranged between the first cathode blocks 141 and the
second cathode blocks 142, and the cross-section of the
division blocks 143 are reverse-cone-shaped. In other
embodiments, the division blocks 143 may be of the shape
other than the reverse-cone-shaped.

[0033] In the embodiment, the adjacent first cathode
blocks 141 electrically connect to each other. Specifically, in
addition to the edge portions of the display panel, four
division blocks 143 are configured to surround the first
cathode block 141. Preferably, when the first cathode block
141 is rectangular-shaped, the four division blocks 143 are
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arranged at four corners of the first cathode block 141. The
first cathode block 141 electrically connects to four adjacent
first cathode blocks 141 via the four division blocks 143.
Tops of each of the division blocks 143 include a specific
pattern extending toward one corner of the first cathode
blocks 141 and the closest corner of another first cathode
block 141 such that the two first cathode blocks 141 are
electrically connected on the cathode layer 14.

[0034] In the embodiment, the adjacent second cathode
blocks 142 are electrically connected. The TFT array layer
11 includes at least one conductive layer 111, wherein the
conductive layer 111 is configured with a plurality of con-
ductive bridges 112. The adjacent second cathode blocks
142 are electrically connected via the corresponding con-
ductive bridges 112. Preferably, the conductive bridge 112
passes through the anode layer 12 and the OLED layer 13 to
contact directly with two corresponding second cathode
blocks 142. In another aspect, the conductive bridges 112 are
not covered by the anode layer 12 and the OLED layer 13.
That 1s, the anode layer 12 is divided into a plurality of
anode blocks 121 by the conductive bridges 112, and the
anode blocks 121 are spaced apart from each other. The
OLED layer 13 is divided into a plurality of OLED blocks
131 by the conductive bridges 112, and the OLED blocks
131 are spaced apart from each other. The conductive
bridges 112 pass through the gap between the anode blocks
121 and the gap between the OLED blocks 131 to directly
contact with the two corresponding second cathode blocks
142.

[0035] In the embodiment, in addition to the edge portion
of the display panel, four conductive bridges 112 are con-
figured to surround one second cathode block 142. Prefer-
ably, when the second cathode blocks 142 is rectangular-
shaped, four conductive bridges 112 are arranged at four
corners of the second cathode blocks 142. One end of the
four conductive bridges 112 connects to four corners of the
second cathode blocks 142. The other end of the four
conductive bridges 112 respectively connects to the four
closest corners of other adjacent second cathode blocks 142
such that the adjacent second cathode blocks 142 are elec-
trically connected on the conductive layer 111.

[0036] Preferably, when the display panel is the OLED
display panel of a top-gate type, the conductive bridges 112
are formed by signal lines (S-Line) of the conductive layer
111 of the TFT array layer 11, wherein the signal lines
(S-Line) are made by SD materials. In addition, to avoid
short connections, the data lines (D-Line) and power lines
(P-Line) on the same conductive layer 111 detour with
respect to the conductive bridges 112. That is, the data lines
(D-Line) and power lines (P-Line) surround the conductive
bridges 112.

[0037] In the embodiment, the first cathode block 141 is a
driving electrode, and the second cathode block 142 is a
sensing electrode. In other embodiment, the first cathode
block 141 may be the sensing electrode, and the second
cathode block 142 may be the driving electrode.

[0038] Inreal scenarios, the display function and the touch
function of the display panel are executed on different time,
wherein the TFT array layer 11, the anode layer 12, the
OLED layer 13, and the cathode layer 14 cooperatively
operate with each other to display images. Specifically,
before the displayed time arrives, the TFT array layer 11, the
anode layer 12, the OLED layer 13, and the cathode layer 14
display the images according to image display data in
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response to the control signals. The cathode layer 14 is
configured to sense the touch. Specifically, when fingers of
the user press the display panel, the coupling between the
first cathode blocks 141 and the second cathode blocks 142
close to the pressed point may be affected, that is, the
coupling between the sensing electrode and the driving
electrode may be affected, i.e., the amount of the coupling
capacitance. When the displayed time arrives, the sensing
electrode issues a triggering signals, and the scanning elec-
trode receives the signals one by one. In this way, all of the
coupling capacitance between the driving electrode and the
sensing electrode may be obtained. The coordination of the
pressed point may be obtained by comparing the changed
amount of the coupling capacitance so as to realize the touch
function.
[0039] In view of the above, the cathode layer is divided
into a plurality of first cathode blocks and a plurality of
second cathode blocks. wherein the first cathode blocks 141
and the second cathode blocks are interleaved with each
other along a horizontal direction and along a vertical
direction of the display panel. The adjacent first cathode
blocks are electrically connected to each other, and the
adjacent second cathode blocks are electrically connected to
each other. In this way, the touch function may be realized
without introducing additional electrode layer and/or the
insulation layer. In addition, the built-in touch display panel
basing on OLED may be obtained by simple manufacturing
process having the low cost and high yield rate.
[0040] It is believed that the present embodiments and
their advantages will be understood from the foregoing
description, and it will be apparent that various changes may
be made thereto without departing from the spirit and scope
of the invention or sacrificing all of its material advantages,
the examples hereinbefore described merely being preferred
or exemplary embodiments of the invention.
What is claimed is:
1. A built-in touch display panel basing on organic light
emitting displays (OLEDs), comprising:
a thin film transistor (TFT) layer, an anode layer, an
OLED layer, and a cathode layer are configured along
a bottom-to-up direction,;

the cathode layer comprises a plurality of first cathode
blocks and the second cathode blocks, wherein the first
cathode blocks and the second cathode blocks are
interleaved with each other along a horizontal direction
and along a vertical direction of the display panel, the
adjacent first cathode blocks are electrically connected,
and the adjacent two cathode blocks are electrically
connected;

wherein the cathode layer further comprises a plurality of

dividing blocks arranged between the first cathode
blocks and the second cathode blocks; and

the thin-film transistor (TFT) array layer comprises at

least one conductive layer, wherein the conductive
layer is configured with a plurality of conductive
bridges, the adjacent second cathode blocks are elec-
trically connected via the corresponding conductive
bridges.

2. The display panel as claimed in claim 1, wherein
cross-sections of the division blocks are reverse-cone-
shaped.

3. The display panel as claimed in claim 1, wherein tops
of each of the division blocks comprise a specific pattern
extending toward the first cathode block and toward another
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adjacent first cathode block such that the two first cathode
blocks are electrically connected on the cathode layer.
4. The display panel as claimed in claim 1, wherein the
conductive bridge passes through the anode layer and the
OLED layer to contact directly with two corresponding
second cathode blocks.
5. The display panel as claimed in claim 4, wherein the
conductive bridges are formed by signal lines of the con-
ductive layer.
6. The display panel as claimed in claim 1, wherein shapes
and the dimensions of the cross-sections of the first cathode
blocks and the second cathode blocks are the same.
7. The display panel as claimed in claim 6, wherein
cross-sections of the first cathode blocks and the second
cathode blocks are rectangular.
8. The display panel as claimed in claim 7, wherein a
minimum distance between the adjacent first cathode block
and the second cathode block is defined as a sub-pixel
distance.
9. A built-in touch display panel basing on organic light
emitting displays (OLEDs), comprising:
a thin film transistor (TFT) layer, an anode layer, an
OLED layer, and a cathode layer are configured along
a bottom-to-up direction;

the cathode layer comprises a plurality of first cathode
blocks and the second cathode blocks, wherein the first
cathode blocks and the second cathode blocks are
interleaved with each other along a horizontal direction
and along a vertical direction of the display panel, the
adjacent first cathode blocks are electrically connected,
and the adjacent two cathode blocks are electrically
connected.

10. The display panel as claimed in claim 9, wherein the
cathode layer further comprises a plurality of dividing
blocks arranged between the first cathode blocks and the
second cathode blocks.

11. The display panel as claimed in claim 10, wherein
cross-sections of the division blocks are reverse-cone-
shaped.

12. The display panel as claimed in claim 10, wherein tops
of each of the division blocks comprise a specific pattern
extending toward the first cathode block and toward another
adjacent first cathode block such that the two first cathode
blocks are electrically connected on the cathode layer.

13. The display panel as claimed in claim 9, the thin-film
transistor (TFT) array layer comprises at least one conduc-
tive layer, wherein the conductive layer is configured with a
plurality of conductive bridges, the adjacent second cathode
blocks are electrically connected via the corresponding
conductive bridges.

14. The display panel as claimed in claim 13, wherein the
conductive bridge passes through the anode layer and the
OLED layer to contact directly with two corresponding
second cathode blocks.

15. The display panel as claimed in claim 14, wherein the
conductive bridges are formed by signal lines of the con-
ductive layer.

16. The display panel as claimed in claim 9, wherein
shapes and the dimensions of the cross-sections of the first
cathode blocks and the second cathode blocks are the same.

17. The display panel as claimed in claim 16, wherein
cross-sections of the first cathode blocks and the second
cathode blocks are rectangular.
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18. The display panel as claimed in claim 17, wherein a
minimum distance between the adjacent first cathode block
and the second cathode block is defined as a sub-pixel
distance.
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