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(57) ABSTRACT

The disclosure discloses an organic light emitting diode
(OLED) display device comprising: a substrate including a
display area formed of a plurality of pixel structures; a plu-
rality of first signal lines; a plurality of second signal lines;
and a plurality of TFTs and a storage capacitor, disposed in
each of the plurality of pixel structures, wherein the plurality
of second signal lines include an initial signal line; a second
end of the storage capacitor is formed of a first conduction
layer, and a first end of the storage capacitor and the initial
signal line are formed of a second conduction layer, and the
second conduction layer is located above the first conduction
layer. The OLED display device may prevent the initial signal
line and the anode from being short circuited.
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Fig. 1 (Prior Art)
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Fig. 2 (Prior Art)
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Fig. 3(Prior Art)
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OLED DISPLAY DEVICE

CROSS REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims the priority to and the ben-
efit of Chinese Patent Application No.201410723459 .4, filed
Dec. 2, 2014 and entitled “OLED display device,” which is
incorporated herein by reference in its entirety.

TECHNICAL FIELD

[0002] The present disclosure relates generally to the tech-
nical field of organic light emitting diode (OLED) display,
and particularly to an OLED display device.

BACKGROUND

[0003] Organic light emitting diode (OLED) display device
is divided into passive matrix organic light emitting diode
(PMOLED) and active matrix organic light emitting diode
(AMOLED). The AMOLED display device has a more com-
plex manufacturing process compared with PMOLED dis-
play device.

[0004] FIG. 7 is a schematic diagram showing a sub-pixel
circuit of an AMOLED display device. A skilled person in the
art should understand that the AMOLED display device com-
prises a plurality of sub-pixel structures, and the circuit sche-
matic diagram of the AMOLED display device also com-
prises a plurality of sub-pixel circuit schematic diagrams
shown in FIG. 7, which is not illustrated for concise purpose.
[0005] As shown in FIG. 7, each sub-pixel circuit in the
AMOLED display device includes a cathode K and a plurality
of signal lines such as a data line Dm, a luminance anode
signal line ELVDD, a scan line Sn+1, a scan line Sn, a scan
line Sn-1, a luminance driving line En, an initial signal line
Vinand a storage capacitor signal line (not shown). The signal
lines transmit corresponding signals to the pixels at different
timings from the periphery of the display area, with the coop-
eration of the TFTs and capacitors shown in FI1G. 7, display-
ing different grey scales of OLED sub-pixels is achieved.
That is, only by electrically connecting the signal lines to the
sub-pixels from the periphery of the display area can it
achieve the display function of the AMOLED display device.
[0006] The conventional sub-pixel is arranged as FIG. 1,
referring to FIG. 1 and FIG. 7, in the above signal lines, the
data line Dm and luminance anode signal line ELVDD are
vertically-arranged signal lines, and the scan line Sn+1, scan
line Sn, scan line Sn-1, luminance driving line En, the signal
line of the storage capacitor C1 and the initial signal line Vin
are horizontally-arranged signal lines.

[0007] To form the signal lines, the TFTs and capacitor
structures in the AMOLED pixel structures, the semiconduc-
tor technology is adopted in the conventional manufacturing
method, in which, a plurality of thin film structures such as a
semiconductor layer, a first gate insulation layer, a first con-
duction layer (gate power supply layer 1), a second gate-
insulation layer, a second conduction layer (gate power sup-
ply layer 2), a data line insulation layer, a third conduction
layer (data line layer), a planarization layer (anode insulation
layer), a fourth conduction layer (anode metal layer) and a
pixel defining layer are deposited, and between the above
deposition process structures such as signal lines, TFTs and
capacitors in FIG. 1 are formed by defining certain patterns at
required positions with semiconductor processes such as
masking, exposing and etching.
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[0008] In the above structure, the first direction data line
Dm and the luminance anode signal line ELVDD are formed
by the third conduction layer; the second direction scan line
Sn+1, scan line Sn, scan line Sn-1 and luminance driving line
En are formed by the first conduction layer; one end of the
capacitor structure, which is second direction and extends out
of the display area, and storage capacitor signal line are
formed by the second conduction layer, while the initial sig-
nal line Vin which is also second direction is formed by the
fourth conduction layer.

[0009] In addition, the semiconductor layer is mainly used
for form channels in the TFTs; the first conduction layer not
only forms the aforementioned scan lines and the luminance
driving line En, but also forms the first gate of the TFTs and
the other end of the capacitor structure. The fourth conduction
layer not only forms the aforementioned initial signal line
Vin, but also forms the anode structure of the OLED appli-
ance; the pixel defining layer is located above the fourth
conduction layer and forms a plurality of recesses for defining
the positions of the sub-pixels, the bottoms of the recesses
expose the anode defined by the fourth conduction layer, and
the OLED material is formed on the anode of the recesses to
form OLED sub-pixels.

[0010] With the high PPI (Pixel per inch) trend of the
AMOLED display device, the importance of the pixel circuit
layer design cooperating with the trend is increasing. How-
ever, high PPI means a reduction of each sub-pixel in area,
which brings severer challenge to the layout of the signal
lines, TFTs and capacitor structure of the sub-pixels. Further
referring to FIG. 2 and FIG. 3, in order to facilitate illustra-
tion, FIG. 2 is a schematic diagram only showing the fourth
conduction layer and pixel defining layer layout on the fourth
conduction layer, and FIG. 3 is a partially sectional diagram
taken along line I-I' in FIG. 1. As shown in FIG. 2, the initial
signal line Vin and the anode structure A of the OLED appli-
ance are formed by the fourth conduction layer, and an open-
ing O of the pixel defining layer located above the anode
electrode A exposes the anode A. as shown in FIG. 3, an
insulation layer 102, a data line metal layer 103, a planariza-
tion layer 104 and an anode metal layer 105 are formed above
the semiconductor layer 101. The initial signal line Vin is
located in the anode metal layer 105, the anode metal layer
105 is electrically connected to the semiconductor layer 101
via a contact hole H1. Thusly, the initial signal is horizontally
transmitted by the initial signal line Vin from a periphery of
the display area to the sub-pixels, and is conducted to the
semiconductor layer 101 at below via the contact hole H1.

[0011] FIG. 2 shows problem encountered when the layout
of the initial signal line is applied to the high PPI pixel
structure. As shown in FIG. 2, on the one hand, since the pixel
area is reduced due to the increase of PPI, the initial signal line
and the anode which are formed on the fourth conduction
layer contact each other due to their over-small area, thus the
signal may be short-circuited. On the other hand, the opening
of the pixel defining layer may be further reduced for prevent-
ing the short circuit between the initial signal line and the
anode by reducing the area of the anode, however, this would
lead to reduce the pixel luminance area and not benefit for
image display.

SUMMARY

[0012] An object of the disclosure is to provide an
AMOLED display device with reasonable pixel layout design
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to avoid signal short-circuit between the initial signal line and
anode due to over-small area, to overcome the deficiency of
the prior art.

[0013] The disclosure discloses an organic light emitting
diode (OLED) display device comprising:

[0014] a substrate including a display area formed of a
plurality of pixel structures and a periphery area outside the
display area;

[0015] a plurality of first signal lines, extending in a first
direction from the periphery area to the plurality of pixel
structures for transmitting multiple kinds of signals to the
plurality of pixel structures;

[0016] a plurality of second signal lines, extending in a
second direction from the periphery area to the plurality of
pixel structures for transmitting multiple kinds of signals to
the plurality of pixel structures, wherein the second direction
is vertical to the first direction and the plurality of second
signal lines including an initial signal line; and

[0017] aplurality of TFTs and a storage capacitor, disposed
in each of the plurality of pixel structures,

[0018] wherein a second end of the storage capacitor is
formed of a first conduction layer, and a first end of the storage
capacitor and the initial signal line are formed of a second
conduction layer, and the second conduction layer is located
above the first conduction layer.

[0019] In the OLED display device of the disclosure, the
initial signal line and the first end of the storage capacitor are
arranged in the same metal layer, and the metal layer is
connected to the semiconductor layer via the contact hole,
which prevents the short circuit between the initial signal line
and the anode, and could increase luminance area of the
OLED without changing the size of the pixel, thusly preserv-
ing defining space for the OLED luminance efficiency.
[0020] The foregoing summary is not intended to summa-
rize each potential embodiment or every aspect of the present
disclosure.

BRIEF DESCRIPTION OF THE DRAWINGS

[0021] FIG. 1 is a schematic diagram showing the pixel
layout design in the prior art.

[0022] FIG. 2 is a schematic diagram showing the fourth
conduction layer and the pixel defining layout layer on the
fourth conduction layer.

[0023] FIG. 3is a partial sectional diagram taken along line
I-I'"in FIG. 1.
[0024] FIG. 4 is a schematic diagram showing the pixel

layout design of the AMOLED display device in an embodi-
ment of the disclosure.

[0025] FIG. 5 is a schematic diagram showing the projec-
tion of the pixel layout in FIG. 4 on the second conduction
layer.

[0026] FIG. 6is a partial sectional diagram taken along line
II-II" in FIG. 4.
[0027] FIG.7is aschematic diagram showing the sub-pixel

circuit of the AMOLED display device.

[0028] Specific embodiments in this disclosure have been
shown by way of example in the foregoing drawings and are
hereinafter described in detail. The figures and written
description are not intended to limit the scope of the inventive
concepts inany manner. Rather, they are provided to illustrate
the inventive concepts to a person skilled in the art by refer-
ence to particular embodiments.
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DETAILED DESCRIPTION

[0029] Hereinafter, implementations of methods and appa-
ratuses for processing short messages according to the
embodiments of the present disclosure will be described in
detail in conjunction with the drawings.

[0030] Inan embodiment of the disclosure, the OLED dis-
play device includes:

[0031] a substrate including a display area formed of a
plurality of pixel structures and a periphery area outside the
display area;

[0032] a plurality of first signal lines, extending in a first
direction from the periphery area to the plurality of pixel
structures for transmitting multiple kinds of signals to the
plurality of pixel structures;

[0033] a plurality of second signal lines, extending in a
second direction from the periphery area to the plurality of
pixel structures for transmitting multiple kinds of signals to
the plurality of pixel structures, wherein the second direction
is vertical to the first direction and the plurality of second
signal lines including an initial signal line; and

[0034] aplurality of TFTs and a storage capacitor, disposed
in each of the plurality of pixel structures.

[0035] FIG. 4 is a schematic diagram showing the pixel
layout of the AMOLED display device in an embodiment of
the disclosure, which shows pixel layout with two pixel struc-
tures. As shown in FIG. 4, the scan line Sn+1, scan line Sn,
scan line Sn-1, the luminance driving line En and the initial
signal line Vin are arranged in a second direction, that is,
horizontally, while data line Dm and the luminance anode
signal line ELVDD are arranged in a first direction vertical to
the second direction, that is, vertically, the initial signal line
Vin is used to provide initial signal to the pixel structures to
reset any of the capacitor of the pixel structures.

[0036] Inthe pixel structures at the left side of FIG. 4, TFTs
T1,7T2, T3, T4, T5, T6 and T7 and a storage capacitor C1 are
disposed.

[0037] A semiconductor technology is used to form the
abovesignal lines, the TFTs T1,T2,T3,T4,T5, T6 and T7 and
the storage capacitor C1 of the pixel structures of the OLED
in the disclosure. In which, a multi-layer film structure
including a semiconductor layer, a first gate insulation layer,
a first conduction layer (gate power source layer 1), a second
gate insulation layer, a second conduction layer (gate power
supply layer 2), a data line insulation layer, a third conduction
layer (data line layer), a planarization layer (anode insulation
layer), a forth conduction layer (anode metal layer) and a
pixel defining layer are deposited, and signal lines and TFTs
T1,T2,T3, T4, T5, T6 and T7 and the storage capacitor C1,
etc., in FIG. 4 are formed by defining certain patterns at
predetermined positions with semiconductor technologies
such as masking, exposing and etching among the processes.
[0038] Thestorage capacitor Cl1hasa firstendand a second
end, the first end of which is formed of the second conduction
layer, and the second end of which is formed of the first
conduction layer. The second conduction layer is located
above the first conduction layer, and the second conduction
layer and the first conduction layer are separated by the sec-
ond gate insulation layer.

[0039] Both the first conduction layer and the second con-
duction layer may be metal layers, which may be formed of
Mo or Mo—Al—Mo lamination.

[0040] The initial signal line Vin and the first end of the
storage capacitor C1 are formed by the same metal layer, i.e.,
the second conduction layer. FIG. 5 is a schematic diagram
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showing the projection of the pixel layout in FIG. 4 in the
second conduction layer. As shown in FIG. 5, both the initial
signal line Vin and the first end of the storage capacitor C1 are
formed of the second conduction layer, while the anode A is
formed of an anode metal layer which is in different layer
from the second conduction layer. Since the anode metal layer
and the second conduction layer are in different planes, it is
impossible to have a short circuit problem due to overlapped
initial signal line Vin and the anode A caused by high PPI, at
the same time, it is unnecessary to reduce luminance area for
preventing short circuit under high PPI, thusly the luminance
effect of the OLED may be designed flexibly in certain extent.
[0041] FIG. 6 is a partial sectional view taken along line
1I-IP in FIG. 4. The OLED display device further includes a
semiconductor layer 201 and a first insulation layer 202 on the
substrate. The first insulation layer 202 is located between the
semiconductor layer 201 and the second conduction layer 203
on which the initial signal line is located to perform insulation
function. In detail, the first insulation layer 202 is formed of
the first gate insulation layer and the second gate insulation
layer.

[0042] The first conduction layer (not shown) is located
under the second conduction layer 203 such as at the first
insulation layer 202, thereby dividing a part area of the first
insulation layer 202 into an upper layer and a lower layer. The
lower layer is a first gate insulation layer, and the upper layer
is a second gate insulation layer. The scan line Sn+1, scan line
Sn, Scan line Sn-1 and the luminance driving line En are
formed by the first conduction layer and located above the
first gate insulation layer.

[0043] The semiconductor layer 201 may be a polycrystal-
line silicon layer which may include channels, source, drain
and layout of the TFT. The first insulation layer 202 may be a
silicon oxide layer, silicon nitride layer or lamination of sili-
con oxide layer and silicon nitride layer.

[0044] To connect the initial signal line and the semicon-
ductor layer 201, a contact hole H2 may be formed at the first
insulation layer 202. The contact hole H2 passes through the
firstinsulation layer 202 and exposes the semiconductor layer
disposed at the below, thereby making the initial signal line
electrically connected to the semiconductor layer 201 via the
contact hole H2.

[0045] In addition, the initial signal lines of two neighbor-
ing pixel structures may be electrically connected to the semi-
conductor layer of two neighboring pixel structures via the
same contact hole, therefore, the whole horizontal pixel could
be connected together via the second conduction layer with
the arrangement above.

[0046] The data line and the luminance anode signal line
ELVDD may be formed by data line metal layer, the data line
metal layer is located above the second conduction layer 203,
at the same time a second insulation layer is disposed between
the data line metal layer and the second conduction layer 203.
[0047] A planarization layer is located above the data line
metal layer, which is an organic material layer. By coating
thicker organic material, recesses such as contact holes could
be filled to achieve flatness.

[0048] An anode metal layer is further provided above the
planarization layer, which forms the anodes of the pixel struc-
tures. The anode metal layer may be a reflect layer, thusly
making the anodes of the pixel structures a reflect electrode.
[0049] A pixel defining layer is further provided above the
anode metal layer, which includes an opening, the bottom of
the opening exposes the anodes of the pixel structures.
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[0050] 1In the opening of the pixel defining layer, organic
luminance material is further disposed, which contacts the
anode to form the organic luminance functioning layer.
[0051] A transparent conduction layer is further disposed
above the pixel defining layer and the organic luminance
material, which forms the cathodes of the pixel structures so
as to constitute a luminance unit together with the anode and
the organic luminance material.

[0052] To sum up, in the OLED display device, the initial
signal line and the first end of the storage capacitor are
arranged in the same metal layer, and the metal layer is
connected to the semiconductor layer via the contact hole,
which prevents the short circuit between the initial signal line
and the anode, and could increase luminance area of the
OLED without changing the size of the pixel, thusly preserv-
ing defining space for the OLED luminance efficiency.
[0053] One of ordinary skill in the art will understand that
the modules in the apparatus of the embodiment may be
distributed in the apparatus of the embodiment, or may be
correspondingly varied to be positioned in one or more appa-
ratuses other than that of the embodiment. The aforemen-
tioned modules of the embodiment may be combined as one
module, or may be further divided into a plurality of sub-
modules. The aforementioned serial numbers of the embodi-
ments are only for illustrative purpose, not relating to the
superiority or inferiority of the embodiments.

What is claimed is:

1. An organic light emitting diode (OLED) display device
comptrising:

a substrate including a display area formed of a plurality of
pixel structures and a periphery area outside the display
area;

aplurality of first signal lines, extending in a first direction
from the periphery area to the plurality of pixel struc-
tures for transmitting multiple kinds of signals to the
plurality of pixel structures;

a plurality of second signal lines, extending in a second
direction from the periphery area to the plurality of pixel
structures for transmitting multiple kinds of signals to
the plurality of pixel structures, wherein the second
direction is vertical to the first direction and the plurality
of second signal lines including an initial signal line; and

a plurality of TFTs and a storage capacitor, disposed in
each of the plurality of pixel structures,

wherein a second end of the storage capacitor is formed of
a first conduction layer, and a first end of the storage
capacitor and the initial signal line are formed of a sec-
ond conduction layer, and the second conduction layer is
located above the first conduction layer.

2. The OLED display device according to claim 1, wherein
the initial signal line is used for providing an initial signal to
the plurality of pixel structures to reset any of the storage
capacitor of the plurality of pixel structures.

3. The OLED display device according to claim 1, wherein
the first conduction layer and the second conduction layer are
respectively formed of Mo or Mo—Al—Mo lamination.

4. The OLED display device according to claim 1, wherein
the substrate further comprises a semiconductor layer and a
firstinsulation layer located between the semiconductor layer
and the initial signal line, the first insulation layer including a
contact hole, and the initial signal line of the plurality of pixel
structures is electrically connected to the semiconductor layer
via the contact hole.
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5. The OLED display device according to claim 4, wherein
the semiconductor layer is formed of polycrystalline silicon.

6. The OLED display device according to claim 4, wherein
the first insulation layer is a silicon oxide layer, a silicon
nitride layer or a lamination of silicon oxide and silicon
nitride.

7. The OLED display device according to claim 4, wherein
the initial signal lines of two neighboring pixel structures are
electrically connected to the semiconductor layer of the two
neighboring pixel structures via a same contact hole.

8. The OLED display device according to claim 1, wherein
the first signal lines include a data line and a luminance anode
signal line (ELVDD).

9. The OLED display device according to claim 8, wherein
the data line and the luminance anode signal line (ELVDD)
are formed of a data line metal layer, the data line metal layer
is located above the second conduction layer, and a second
insulation layer is located between the data line metal layer
and the second conduction layer.

10. The OLED display device according to claim 8, further
comprising a planarization layer located above the data line
metal layer, and the planarization layer is formed of an
organic material.

11. The OLED display device according to claim 10, fur-
ther comprising an anode metal layer located above the pla-
narization layer, and anodes of the plurality of pixel structures
are formed of the anode metal layer.
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12. The OLED display device according to claim 11,
wherein the anode metal layer is a reflection layer, and the
anodes of the plurality of pixel structures are reflection elec-
trodes.

13. The OLED display device according to claim 12, fur-
ther comprising a pixel defining layer located above the anode
metal layer, and the pixel defining layer includes an operning
to expose the anodes of the plurality of pixel structures.

14. The OLED display device according to claim 13, fur-
ther comprising an organic luminance material received in the
opening of the pixel defining layer, wherein the organic lumi-
nance material contacts the anode.

15. The OLED display device according to claim 14, fur-
ther comprising a transparent conduction layer located above
the pixel defining layer and the organic luminance material,
wherein a cathode of each of the plurality of pixel structures
is formed of the transparent conduction layer.

16. The OLED display device according to claim 1,
wherein the second signal lines further include a plurality of
scan lines, and the scan lines are formed of the first conduc-
tion layer.

17. The OLED display device according to claim 1,
wherein the second signal lines further include a luminance
driving line, the luminance driving line is formed of the first
conduction layer.
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