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(57)  Provided in the present disclosure is an array
substrate, comprising: a base substrate; and multiple pix-
el units arranged in an array on said base substrate, each
pixel unit comprising: a broken circuit repair structure, an
OLED and a pixel driver circuit, the broken circuit repair
structure being provided with a repair line; an orthograph-

ARRAY SUBSTRATE AND DISPLAY DEVICE

ic projection of the repair line onto the base substrate
partly or fully coincides with an orthographic projection
of an anode of the OLED onto the base substrate, forming
acoincidentregion; a broken circuit repair pointis located
in the coincident region.
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Description

[0001] This application claims priority to and benefits
of Chinese Patent Application No.201721127658.4, filed
with the Chinese Patent Office on September 4, 2017,
tited "ARRAY SUBSTRATE AND DISPLAY DEVICE",
which is incorporated herein by reference in its entirety.

TECHNICAL FIELD

[0002] The presentdisclosure relates to the field of dis-
play technologies, and in particular, to an array substrate
and a display device.

BACKGROUND

[0003] Organic light-emitting diodes (abbreviated as
OLEDs), especially active-matrix organic light-emitting
diodes (abbreviated as AMOLEDs), have been widely
used in the display field due to advantages of high bright-
ness, full viewing angle, fast response, and flexible dis-

play.
SUMMARY

[0004] In a first aspect, some embodiments of the
present disclosure provide an array substrate, including
a base substrate, and a plurality of pixel units arranged
in an array on the base substrate. Each pixel unitincludes
an open-circuit repair structure, an OLED, and a pixel
driving circuit, and the open-circuit repair structure inl-
cudes a repair line. An orthographic projection of the re-
pair line on the base substrate partially or completely
overlaps with an orthographic projection of an anode of
the OLED on the base substrate to form an overlapping
region. An open-circuit repair point is disposed in the
overlapping region.

[0005] In some embodiments of the present disclo-
sure, the pixel driving circuit includes at least one thin
film transistor. The at least one thin film transistor is a
driving thin film transistor, or the at least one thin film
transistor is a driving thin film transistor and a switching
thin film transistor.

[0006] In some embodiments of the present disclo-
sure, a repair line in any one of two adjacent pixel units
is coupled to a drain of a driving thin film transistor in
another pixel unit of the two adjacent pixel units.

[0007] In some embodiments of the present disclo-
sure, an insulating film layer is disposed between the
repair line and the anode of the OLED.

[0008] In some embodiments of the present disclo-
sure, in a case where the two adjacent pixel units are
pixel unitsin adjacentrows and a same column, the repair
line in any one of the two adjacent pixel units is an ex-
tension line of the drain of the driving thin film transistor
in another pixel unit of the two adjacent pixel units.
[0009] In some embodiments of the present disclo-
sure, an orthographic projection of the extension line of
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the drain of the driving thin film transistor in each pixel
uniton the base substrate partially or completely overlaps
with an orthographic projection of an extension line of
the anode of the OLED in the pixel unit on the base sub-
strate to form an overlapping region.

[0010] In some embodiments of the present disclo-
sure, a passivation layer and a planarization layer are
stacked on a surface of an extension line of a drain of a
driving thin film transistor in each pixel unit proximate to
an extension line of the anode of an OLED in the pixel
unit. A region of the planarization layer corresponding to
the open-circuit repair point is provided with a groove,
and the groove is covered with the extension line of the
anode.

[0011] In some embodiments of the present disclo-
sure, via holes are formed in the passivation layer and
the planarization layer, and the drain of the driving thin
film transistor is coupled to the anode of the OLED
through one of the via holes.

[0012] In some embodiments of the present disclo-
sure, in a case where the two adjacent pixel units are
pixel units in adjacent cloumns and a same row, the repair
line in any one of the two adjacent pixel units is insulated
from a gate of the driving thin film transistor in another
pixel unit of the two adjacent pixel units in a same layer,
and an interlayer insulating layer is disposed between
the repair line and the drain of the driving thin film tran-
sistor.

[0013] In some embodiments of the present disclo-
sure, the interlayer insulating layer is provided with via
holes, and the drain of the driving thin film transistor is
coupled to the repair line through one of the via holes.
[0014] In some embodiments of the present disclo-
sure, an interlayer insulating layer, a passivation layer
and a planarization layer are stacked between the repair
line in each pixel unit and the anode of the OLED in the
pixel unit. A region of the planarization layer correspond-
ing to the open-circuit repair point is provided with a
groove, and the groove is covered with the anode of the
OLED in the pixel unit. Regions of the planarization layer
and the passivation layer corresponding to the open-cir-
cuit repair point are provided with grooves, and the
grooves are covered with the anode of the OLED in the
pixel unit.

[0015] In some embodiments of the present disclo-
sure, a gate of the switching thin film transistor is coupled
to a gate line, and a source of the switching thin film
transistor is coupled to a data line.

[0016] In some embodiments of the present disclo-
sure, pixel units in a same row correspond to a same
gate line. An orthographic projection of the repair line in
each pixel unit on the base substrate intersects with an
orthographic projection of a corresponding gate line on
the base substrate.

[0017] In another aspect, some embodiments of the
present disclosure provide a display device, including the
array substrate as described in the first aspect. The array
substrate includes a base substrate and a plurality of
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pixel units arranged in an array on the base substrate.
Each pixel unit includes an open-circuit repair structure,
an OLED, and a pixel driving circuit, and the open-circuit
repair structure includes a repair line. An orthographic
projection of the repair line on the base substrate partially
or completely overlaps with an orthographic projection
of the anode of the OLED on the base substrate to form
an overlapping region. An open-circuit repair point is dis-
posed in the overlapping region.

BRIEF DESCRIPTION OF THE DRAWINGS

[0018] In order to describe technical solutions in em-
bodiments of the present disclosure more clearly, the ac-
companying drawings to be used in the description of
embodiments will be introduced briefly. Obviously, the
drawings to be described below are merely some em-
bodiments of the present disclosure, and an ordinary per-
son skilled in the art can obtain other drawings according
to these drawings without paying any creative effort.

FIG. 1is a circuit schematic diagram of a pixel driving
circuit in the related art;

FIG. 2 is a schematic top view of an array substrate,
in accordance with some embodiments of the
present disclosure;

FIG. 3 is a schematic cross-sectional view of the ar-
ray substrate shown in FIG. 2 along a fold line A-A’;
FIG. 4 is another schematic top view of an array sub-
strate, in accordance with some embodiments of the
present disclosure; and

FIG. 5 is a schematic cross-sectional view of the ar-
ray substrate shown in FIG. 4 along a fold line B-B’.

DETAILED DESCRIPTION

[0019] In orderto make the objects, technical solutions
and advantages of the embodiments of the present dis-
closure clearer, the technical solutions in embodiments
of the present disclosure will be described clearly and
completely with reference to the drawings in embodi-
ments of the presentdisclosure. Obviously, the described
embodiments are some but not all of embodiments of the
present disclosure. All other embodiments obtained on
the basis of the embodiments of the present disclosure
by an ordinary person skilled in the art without paying
any creative effort shall be included in the protection
scope of the present disclosure.

[0020] As described above, in the display field, the ar-
ray substrate including active-matrix organic light-emit-
ting diodes (AMOLEDSs) has a plurality of pixel units ar-
ranged in an array. Pixel units in a same row share a
gate line, and pixel units in a same column share a data
line. Each pixel unit includes an organic light-emitting di-
ode (OLED) and a pixel driving circuit coupled to an an-
ode of the OLED.

[0021] The circuit schematic diagram of the pixel driv-
ing circuit is shown in FIG. 1. The pixel driving circuit
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includes a switching thin film transistor T1, a driving thin
film transistor T2, and a storage capacitor. A gate of the
switching thin film transistor T1 is coupled to a gate line
Gate, a source of the switching thin film transistor T1 is
coupled to a data line Data, and a drain of the switching
thin film transistor T1 is coupled to a gate of the driving
thin film transistor T2 and a plate C1 of the storage ca-
pacitor. A source of the driving thin film transistor T2 is
coupled to another plate C2 of the storage capacitor and
a power line Vdd, and a drain of the driving thin film tran-
sistor T2 is coupled to the anode of the OLED.

[0022] However, since the structures of the pixel driv-
ing circuits in the pixel units are relatively complicated,
the manufacturing process of the array substrate in which
the pixel units are located is also complicated. As a resullt,
in the manufacturing process of the array substrate, it is
inevitable to result in a defect that a part of wirings in the
pixel driving circuits are open circuit, and the position
where the open circuit occurs is a open-circuit point X'.
Inthis case, for a pixel driving circuit having a complicated
structure, itis difficult to accurately determine the position
of the open-circuit point X’ by using an existing fault de-
tection technology, and thus it is impossible to effectively
repair the array substrate having the defect that the pixel
driving circuit is open circuit.

[0023] Based on the above problem, the technical so-
lutions in embodiments of the present disclosure will be
described in detail in conjunction with the drawings.
[0024] FIGS. 2 and 3 illustrate an array substrate pro-
vided by some embodiments of the present disclosure.
Referring to FIGS. 2 and 3, the array substrate provided
by some embodiments of the present disclosure includes
a base substrate 1 and a plurality of pixel units arranged
in an array on the base substrate 1. As shown in FIG. 2,
four pixel units are provided. Each pixel unitincludes an
open-circuit repair structure 2, an OLED 3, and a pixel
driving circuit 4. The open-circuit repair structure 2 in-
cludes a repair line 22, and an orthographic projection of
the repair line 22 on the base substrate 1 partially or
completely overlaps with an orthographic projection of
an anode 301 of the OLED on the base substrate 1 to
form an overlapping region. The open-circuit repair point
X is located in the overlapping region.

[0025] The above array substrate is prone to a defect,
i.e., the open-circuit repair point X, in the manufacturing
process due to its complicated pixel driving structure. The
repair line 22 has an overlapping portion with the anode
301 of the OLED, and the overlapping portion is embod-
ied on an orthographic projection of the two on the sub-
strate, so that the open-circuit repair point X is located in
the overlapping region, enabling the anode 301 of the
OLED of any one of two adjacent pixel units to be coupled
to a drain 4011 of the driving thin film transistor 401 of
another pixel unit of the two adjacent pixel units, thereby
repairing the open-circuit repair point without affecting
other components.

[0026] In some embodiments of the present disclo-
sure, in a pixel unit, in a case where an open circuit, i.e.,
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an open-circuit point X’, occurs between the drain 4011
of the driving thin film transistor 401 and the anode 301
of the OLED, the driving thin film transistor 401 cannot
be coupled to the anode 301 of the OLED, so the pixel
unitcannot emit light. In this case, the pixel unitis referred
to as a pixel unit to be repaired, and a pixel unit around
it is referred to as an adjacent pixel unit. Since the drain
4011 of the driving thin film transistor 401 in the adjacent
pixel unit adjacent to the pixel unit to be repaired is cou-
pled to the repair line 22, and the repair line 22 is coupled
to the anode 301 of the OLED in the pixel unit to be re-
paired, the open-circuit repair point X is repaired, so that
the wiring in the pixel unit to be repaired is restored to be
coupled, thereby causing the pixel unit to be restored to
emit light.

[0027] Currently, all flat panel displays are driven in a
matrix driving mode. The plurality of pixel units are ar-
ranged in an array on the base substrate 1 of the array
substrate. For convenience of description, in a case
where the pixel driving circuit 4 of one of the plurality of
pixel units is open circuit, the pixel unit is defined as a
pixel unit to be repaired, and a pixel unit around the pixel
unit arranged on the base substrate 1 is defined as an
adjacent pixel unit.

[0028] It will be noted that the pixel unit to be repaired
and the adjacent pixel unit belong to a same type of pixel
units, and have a same structure and function. A division
is only for the purpose of clearly explaining the specific
structure of the array substrate, that is, defining a target
pixel unit that may require an open-circuit repair as a
pixel unit to be repaired, and another pixel unit adjacent
to the pixel unit to be repaired is defined as an adjacent
pixel unit. In some embodiments of the present disclo-
sure, in a case where any one of two adjacent pixel units
is referred to as the pixel unit to be repaired, another pixel
unit of the two adjacent pixel units is referred to as the
adjacent pixel unit.

[0029] 22 It will be understood that the anode 301 of
the OLED and the repair line 22 are located in a same
pixel unit. Since the anode 301 of the OLED is provided
in the pixel unit, the array substrate having the pixel unit
shall be an OLED substrate, that is, each pixel unit of the
array substrate is correspondingly provided with an
OLED 3 and a pixel driving circuit 4 coupled to the anode
301 of the OLED.

[0030] In some embodiments of the present disclo-
sure, the OLED 3 may be any one of a top-emitting OLED,
a bottom-emitting OLED, or a double-sided emitting
OLED.

[0031] Itwill be noted thatonly four pixel units arranged
in an array are shown in FIG. 2, which are used for emit-
ting light of same or different colors. However, it will be
understood by those skilled in the art that the number of
pixel units included in the array substrate in the embod-
iments of the present disclosure is not limited to the four
shown, and may include more, and colors of the light
emitted by the pixel units are not limited.

[0032] In some embodiments of the present disclo-
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sure, the pixel driving circuit 4 includes at least one thin
film transistor. The at least one thin film transistor is a
driving thin film transistor 401 and a switching thin film
transistor 402.

[0033] In some embodiments of the present disclo-
sure, the pixel driving circuit4 for the OLED 3 may include
at least one thin film transistor. In a case where the pixel
driving circuit 4 includes one thin film transistor, the thin
film transistor is a driving thin film transistor 401. In a
case where the pixel driving circuit 4 includes a plurality
of thin film transistors, the driving thin film transistor 401
refers to a thin film transistor in which the drain 4011 is
coupled to the anode 301 of the OLED. The drain 4011
of the driving thin film transistor 401 and the anode 301
of the OLED may be electrically connected.

[0034] In some embodiments of the present disclo-
sure, as shown in FIGS. 2 and 3, the provided repair line
22 is coupled to the drain 4011 of the driving thin film
transistor 401 in the adjacent pixel unit. An insulating film
layer is disposed between the repair line 22 and the an-
ode 301 of the OLED. An orthographic projection of the
repair line 22 on the base substrate 1 has an overlapping
region with an orthographic projection of the anode 301
of the OLED in the pixel unit to be repaired on the base
substrate 1. In the case where the drain 4011 of the driv-
ing thin film transistor 401 is coupled to the repair line
22, the insulating film layer disposed between the repair
line 22 and the anode 301 of the OLED may prevent the
repair line 22 from contacting the anode 301 of the OLED,
thereby preventing a short circuit between the drain 4011
and the anode 301.

[0035] In other words, a film layer for insulation is pro-
vided between the anode 301 of the OLED in the pixel
unit to be repaired and the repair line 22, and a portion
of the anode 301 of the OLED in the pixel unit to be re-
paired corresponding to the overlapping region is dis-
posed opposite to a portion of the repair line 22 corre-
sponding to the overlapping region. In this way, in a case
where a pixel unit to be repaired having an open-circuit
defect in the pixel driving circuit is repaired, the open-
circuit repair point X will be correspondingly disposed in
the overlapping region.

[0036] Atthe open-circuitrepair point X, the anode 301
of the OLED of the pixel unit to be repaired is coupled to
the repair line 22 by deep penetration laser welding, so
that the anode 301 of the OLED of the pixel unit to be
repaired and the drain 4011 of the driving thin film tran-
sistor 401 in the adjacent pixel unit may be coupled by
using the anode 301 of the OLED in the pixel unit to be
repaired and the repair line 22.

[0037] In some embodiments of the present disclo-
sure, referring to FIGS. 2 and 3, the pixel driving circuit
4 of the OLED 3 includes two thin film transistors, which
are a switching thin film transistor 402 and a driving thin
film transistor 401. A gate 4021 of the switching thin film
transistor 402 is coupled to a gate line 6, and a source
4022 of the switching thin film transistor 402 is coupled
to a data line 7, and a drain 4023 of the switching thin
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film transistor 402 is coupled to the gate 4013 of the driv-
ing thin film transistor 401 and the first plate C1 of the
storage capacitor. A source 4012 of the driving thin film
transistor 401 is coupled to the second plate C2 of the
storage capacitor and the power line Vdd, and the drain
4011 of the driving thin film transistor 401 is coupled to
the anode 301 of the OLED.

[0038] In some embodiments of the present disclo-
sure, the gate line 6 and the data line 7 may be made of
one or more of the metal materials, such as copper (Cu),
aluminum (Al), molybdenum (Mo), titanium (Ti), chromi-
um (Cr), and tungsten (W), or their alloy materials. For
example, a single-layer metal wire is made of copper,
and a laminated metal wire is made of Mo\Al\Mo, a lam-
inated metal wire is made of TI\Cu\Ti, or alaminated met-
al wire is made of MoTi\Cu, etc.

[0039] Based on the array substrate provided by the
above embodiments, in a case where a driving circuit is
open citcuit in a pixel unit, that is, in a case where there
is a pixel unit to be repaired, the open-circuit repair struc-
ture 2 in the pixel unit to be repaired may be utilized to
effectively repair the pixel unit to be repaired, and the
anode 301 of the OLED in the pixel unit to be repaired
may be coupled to the drain 4011 of the driving thin film
transistor 401 in the adjacent pixel unit, so thatthe OLED
3 in the pixel unit to be repaired may be driven by the
driving thin film transistor 401 in the adjacent pixel unit
to ensure the normal use of the array substrate.

[0040] In some embodiments of the present disclo-
sure, referring to FIG. 2, the pixel units in the array sub-
strate are generally arranged in an array on the base
substrate 1. Pixel units in a same row are provided with
a control signal by a same gate line 6, and pixel units in
a same column are provided with a data signal by a same
data line 7.

[0041] Therefore, the gate line 6 and the gates of the
thin film transistors in the pixel units are generally dis-
posed inasame layer, and the dataline 7 and the sources
and the drains of the thin film transistors in the pixel units
are generally disposed in a same layer. The gate lines
and the data lines are disposed crosswise to form a grid
structure, so that a single pixel unit is correspondingly
disposed in a single grid. Each pixel unit may be a pixel
unit to be repaired, or an adjacent pixel unit around a
pixel unit to be repaired.

[0042] In some embodiments of the present disclo-
sure, referring to FIGS. 2 and 3, each pixel unit generally
includes a driving thin film transistor 401 disposed on the
base substrate 1, and an OLED 3 disposed at a side of
the driving thin film transistor 401 away from the base
substrate 1.

[0043] The OLED 3 generally includes an OLED anode
301 andan OLED cathode 303 disposed opposite to each
other, and an OLED light-emitting layer 302 disposed
between the OLED anode 301 and the OLED cathode
303. In a case where the OLED 3 is a bottom-emitting
OLED, the OLED cathode 303 is generally made of a
metal material such as aluminum (Al), and the OLED
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anode 301 is generally made of the indium tin oxide (ITO)
material. In addition, the OLED light-emitting layer 303
may be a single-layer organic light-emitting layer, or a
multilayer structure formed of a hole transport layer, an
organic light-emitting layer, an electron transport layer,
or the like.

[0044] In some embodiments of the present disclo-
sure, the driving thin film transistor 401 may be any one
of an oxide semiconductor thin film transistor, a polysili-
con thin film transistor, or an amorphous silicon thin film
transistor according to the working principle of the thin
film transistor. The driving thin film transistor 3 may be
any one of a top-gate thin film transistor or a bottom-gate
thin film transistor according to the position where the
gate of the thin film transistor is disposed, which is not
specifically limited in the embodiments of the present dis-
closure.

[0045] For example, referring to FIG. 3, some embod-
iments of the present disclosure provide a top-gate thin
film transistor structure. The top-gate thin film transistor
includes an active layer 4014, a gate insulating layer 901,
a gate 4013, and an interlayer insulating layer 902
stacked on the base substrate 1. A drain 4011 and a
source 4012 are disposed on the interlayerinsulating lay-
er 902. The drain 4011 and the source 4012 are coupled
to the active layer 4014 respectively through via holes
correspondingly formed in the interlayer insulating layer
902 and the gate insulating layer 901. In some embodi-
ments of the present disclosure, the active layer 4014
may be an indium gallium zinc oxide (IGZO) layer. The
gate insulating layer 901 may be a single layer structure
such as a silicon nitride layer or a silicon oxide layer, or
a multilayer structure such as a stacked structure formed
of a silicon nitride layer and a silicon oxide layer.

[0046] In some embodiments of the present disclo-
sure, referring to FIG. 3, a passivation layer 903, a
planarization layer 904, and a pixel defining layer 905
are generally disposed on a surface of the drain 4011 of
the driving thin film tansistor 401 facing the anode 301
of the OLED. The OLED 3 is disposed in an open region
of the pixel defining layer 905. In some embodiments of
the present disclosure, the passivation layer 903 may be
a single layer structure, such as a silicon nitride layer or
a silicon oxide layer, or may be a multilayer structure,
such as a stacked structure formed of a silicon nitride
layer and a silicon oxide layer. The planarization layer
904 is generally a resin layer having a thickness of 1 um
to 4 wm and made of an organic resin material.

[0047] In some embodiments of the present disclo-
sure, via holes are formed in the passivation layer 903
and the planarization layer 904. The anode 301 of the
OLED is coupled to the drain 4011 of the driving thin film
transistor 401 through the via hole formed in the planari-
zation layer 904 and the passivation layer 903. In this
way, the distance between the anode 301 of the OLED
in the pixel unit to be repaired and the repair line 22 is
shortened, so that the anode 301 of the OLED and the
repair line 22 are welded quickly during the repair proc-



9 EP 3 680 935 A1 10

ess. In this case, in the open-circuit repair structure 2 of
the pixel unit to be repaired, there is also the passivation
layer 903 and the planarization layer 904 disposed be-
tween the repair line 22 and the anode 301 of the OLED
of the pixel unit to be repaired.

[0048] In order to facilitate the fabrication of the open-
circuit repair structure, in some embodiments of the
present disclosure, referring to FIG. 2, the adjacent pixel
unit of the pixel unit to be repaired is a pixel unit in an
adjacent row and a same column of the pixel unit to be
repaired, that is, any one of the pixel units in adjacent
rows and the same column of the pixel unitto be repaired.
In this case, the repair line 22 may be provided as an
extension line of the drain 4011 of the driving thin film
transistor 401 of the pixel unit in the adjacent row and
the same column. In this way, the repair line 22 and the
drain 4011 of the driving thin film transistor 401 are inte-
grally formed, which may not only simplify the manufac-
turing process of the pixel repair structure 2 in the pixel
unit to be repaired to facilitate the fabrication of the array
substrate, but also ensure that the repair line 22 is reliably
coupled to the drain 4011 of the driving thin film transistor
401 of the pixel unit in the adjacent row and the same
column.

[0049] It will be understood that, in some embodiments
of the present disclosure, referring to FIG. 2, in a case
where the repair line 22 is the extension line of the drain
4011 of the driving thin film transistor 401 of the pixel unit
in the adjacent row and the same column, an orthograph-
ic projection of the extension line of the drain 4011 on
the base substrate 1 partially or completely overlaps with
an orthographic projection of an anode extension line
3011 of the anode 301 of the OLED in the pixel unit to
be repaired on the base substrate to form an overlapping
region.

[0050] In some embodiments of the present disclo-
sure, as shown in FIG. 3, the anode extension line 3011
of the anode 301 of the OLED refers to a portion of the
anode 301 of the OLED corresponding to the extension
line of the drain 4011, that is, the anode extension line
3011 is an integral part of the anode 301 of the OLED.
[0051] In a limited space of the array substrate, by us-
ing the anode extension line 3011 of the anode 301 of
the OLED inthe pixel unitto be repaired, and an extension
line of the drain 4011 of the driving thin film transistor 401
of the pixel unitin the adjacent row and the same column,
the space occupation of the open-circuit repair structure
2 may be optimized while the open-circuit repair structure
2 in the pixel unit to be repaired is formed, which is ben-
eficial to improving the space utilization of the array sub-
strate.

[0052] In order to improve repair reliability of the open-
circuit repair structure, in some embodiments of the
present disclosure, referring to FIG. 3, a groove 8 may
be disposed in a region of the planarization layer 904
corresponding to the open-circuit repair point X. The
groove depth of the groove 8 may be less than or equal
to the thickness of the planarization layer 904. In this
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way, in a case where the anode extension line 3011 of
the anode 301 of the OLED in the pixel unit to be repaired
is formed by deposition, the anode extension line 3011
covers and fills the groove 8. Therefore, the distance be-
tween the extension line 3011 and the repair line 22 in a
corresponding region where the open-circuit repair point
X is located is effectively shortened, so as to ensure the
reliable welding between the anode extension line 3011
and the repairline 22 when the anode extension line 3011
and the repair line 22 are welded by means of the deep
penetration laser welding, thereby improving the conduc-
tion reliability of the anode extension line 3011 and the
repair line 22 after being repaired and coupled, that is,
improving the repair reliability of the open-circuit repair
structure 5.

[0053] In some embodiments of the present disclo-
sure, with continuous reference to FIG. 2, the gate line
6 and the gates of the thin film transistors in the pixel
units are generally disposed in the same layer, the data
line 7 and the sources and the drains of the thin film tran-
sistors in the pixel units are generally disposed in the
same layer, and the gate lines and the data lines are
disposed crosswise. In a case where the pixel unit in the
adjacent row and the same column is selected as the
adjacent pixel unit, an orthogonal projection of the repair
line 22 on the base substrate 1 intersects with an ortho-
graphic projection of a corresponding gate line 6 on the
base substrate 1.

[0054] Basedon the above embodiments, FIGS. 4 and
5 of the present disclosure provide another arrangement
of the pixel units to be repaired and the adjacent pixel
units on the array substrate.

[0055] In some embodiments of the present disclo-
sure, as shown in FIG. 4, FIG. 4 is another schematic
top view of an array substrate, in accordance with some
embodiments of the present disclosure.

[0056] The difference between the array substrate
shown in FIGS. 4 and 5 and the array substrate shown
in FIGS. 2 and 3 mainly lies in the arrangement of the
repair line 22 in the open-circuit repair structure 2. How-
ever, other structures in the pixel unit, such as the OLED
or the driving thin filmtransistor, are the same as or similar
to those in the array substrate shown in FIGS. 2 and 3,
which will not be described again. The relevant parts can
refer to part of the description of the array substrate
shown in FIGS. 2 and 3.

[0057] ReferringtoFIGS.4and5,inthe array substrate
provided by some embodiments of the present disclo-
sure, every two adjacent pixel units are pixel units in the
adjacent columns and the same row, that is, the adjacent
pixel unit of the pixel unit to be repaired is a pixel unit in
the adjacent column and the same row of the pixel unit
to berepaired. The repair line 22 in the open-circuit repair
structure 2 of the pixel unit to be repaired is coupled to
the drain 4011 of the driving thin film transistor 401 of the
pixel unit in the adjacent column and the same row. In
this way, after the anode 301 of the OLED of the pixel
unit to be repaired and the repair line 22 are coupled at
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the open-circuit repair point X by means of the deep pen-
etration laser welding, the anode 301 of the OLED of the
pixel unit to be repaired and the repair line 22 may be
utilized to achieve that the anode 301 of the OLED in the
pixel unit to be repaired and the drain 4011 of the driving
thin film transistor of the pixel unit in the adjacent column
and the same row are coupled, thereby driving the OLED
3 in the pixel unit to be reparied by utilizing the driving
thin film transistor 401 of the pixel unit in the adjacent
column and the same row.

[0058] It will be understood that, as shown in FIGS. 4
and 5, in this arrangement, in a case where an open
circuit, that is, the open-circuit point X’, occurs between
the drain 4011 of the driving thin film transistor 401 of
any one of the pixel units and the anode 301 of the OLED
in the pixel unit, the pixel unit is the pixel unit to be re-
paired, and the pixel unit around it is the adjacent pixel
unit. Similar to the previous arrangement of the pixel unit,
since the drain 4011 of the driving thin film transistor 401
of the adjacent pixel unit is coupled to the repair line 22
in the pixel unitto be repaired, the drain 4011 of the driving
thin film transistor 401 of the adjacent pixel unitis coupled
to the anode 301 of the OLED in the pixel unit to be re-
paired through the repair line 22, thereby repairing the
open circuit, and the pixel unit to be repaired re-emit light.
[0059] In some embodiments of the present disclo-
sure, referring to FIG. 4, the pixel units in the array sub-
strate are generally arranged in an array on the base
substrate. Pixel units in a same row are provided with a
control signal by a same gate line 6, and pixel units in a
same column are provided with a data signal by a same
data line 7. In some embodiments of the present disclo-
sure, the gate line 6 is generally disposed in the same
layer as the gates of the thin film transistors in the pixel
units, and the data line 7 is generally disposed in the
same layer as the sources and the drains of the thin film
transistors of the pixel units. Gate lines and data lines
are disposed crosswise to form a grid structure, so that
a single pixel unitis correspondingly disposed in a single
grid. Each pixel unit may be a pixel unit to be repaired,
oran adjacent pixel unitaround a pixel unit to be repaired.
[0060] As shown in FIG. 4, only four pixel units ar-
ranged in an array are shown in FIG. 4, which are used
for emitting light of the same or different colors. However,
it will be understood by those skilled in the art that the
number of pixel units provided by the array substrate pro-
vided by the embodiments of the present disclosure is
not limited to the four shown, and may include more, and
colors of the light emitted by the pixel units are not limited.
[0061] In some embodiments of the present disclo-
sure, the data line 7 and the sources and the drains of
the thin film transistors in the pixel units are generally
disposed in the same layer. In a case where the repair
line 22 is coupled to the drain 4011 of the driving thin film
transistor 401 of the pixel unit in the adjacent column and
the same row, the repair line 22 needs to correspondingly
pass through a region where the data line 7 is disposed.
Therefore, in order to prevent the repairline 22 from being
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coupled to the data line 7, in some embodiments of the
present disclosure, the repair line 22 and the gate 4013
of the driving thin film transistor 401 of the pixel unit in
the adjacent column and the same row are disposed in
the same layer and insulated from each other.

[0062] Forexample,referringto FIGS.4 and5,insome
embodiments of the present disclosure, the gate 4013 of
the driving thin film transistor 401 of each pixel unit is
disposed at a side of the drain 4011 away from the anode
301 of the OLED, and an interlayer insulating layer 902
is provided between the gate 4013 and the drain 4011.
The repair line 22 and the gate 4013 of the driving thin
film transistor 401 are disposed in the same layer and
insulated from each other. In this way, the repair line 22
and the gate 4013 of the driving thin film transistor 401
may be formed in a single patterning process, which is
advantageous for simplifying the manufacturing process
of the open-circuit repair structure in the pixel unit to im-
prove the production efficiency of the array substrate.
[0063] In some embodiments of the present disclo-
sure, via holes are formed in the interlayer insulating layer
902. In this case, the drain 4011 of the driving thin film
transistor 401 of the pixel unit in the adjacent column and
the same row is coupled to the repair line 22 through the
via hole provided in the interlayer insulating layer 902. In
a case where the data line 7 and the drain 4011 of the
driving thin film transistor 401 are disposed in the same
layer, an orthographic projection of the repair line 22 on
the base substrate intersects with an orthographic pro-
jection of a corresponding data line 7 on the base sub-
strate.

[0064] In some embodiments of the present disclo-
sure, referring to FIG. 5, the passivation layer 903 and
the planarization layer 904 are generally stacked on a
surface of the drain 4011 of the driving thin film transistor
401 proximate to the anode 301 of the OLED. The anode
301 ofthe OLED is coupled to the drain 4011 of the driving
thin film transistor 401 through the via hole provided in
the planarization layer 904 and the passivation layer 903.
In this case, in the open-circuit repair structure 2 of the
pixel unit to be repaired, since the repair line 22 and the
gate 4013 of the driving thin film transistor 401 of the
pixel unit in the adjacent colomn and the same row are
disposedinthe same layer and insulated from each other,
the interlayer insulating layer 902, the passivation layer
903, and the planarization layer 904 are sequentially dis-
posed between the repair line 22 and the anode 301 of
the OLED in the pixel unit to be repaired.

[0065] In order to improve the repair reliability of the
open-circuit repair structure, in some embodiments of
the present disclosure, a groove 8 is formed in a region
of the planarization layer 904 corresponding to the open-
circuit repair point X, and a groove 8 may also be formed
in regions of the planarization layer 904 and the passi-
vation layer 903 corresponding to the open-circuit repair
point X. In this case, the groove depth of the groove 8 is
less than or equal to the total thickness of the planariza-
tion layer 904 and the passivation layer 903.
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[0066] In a case where the anode 301 of the OLED in
the pixel unit to be repaired is formed by deposition, the
anode 301 of the OLED covers and fills the groove 8,
and in this way, the distance between the anode 301 of
the OLED in the pixel unit to be repaired and the repair
line 22in a corresponding region of the open-circuit repair
point X is effectively shortened, so as to ensure the reli-
able welding between the anode 301 of the OLED in the
pixel unit to be repaired and the repair line 22 when the
anode 301 and the repair line 22 are welded by means
of the deep penetration laser welding, thereby improving
the conduction reliability of the anode 301 of the OLED
in the pixel unit to be repaired and the repair line 22 after
being repaired and coupled, that is, improving the repair
reliability of the open-circuit repair structure 2.

[0067] With continuous reference to FIGS. 3 and 5, in
the array substrate provided in some embodiments of
the presentdisclosure, the pixel defining layer 905 is gen-
erally disposed on a surface of the planarization layer
904 away from the base substrate 1. The pixel defining
layer 905 is generally a resin layer having a thickness of
1 pwm to 3 wm and made of an organic resin material. The
OLED 3 is generally disposed in an open region of the
pixel defining layer 905. In this case, in the open-circuit
repair structure of the pixel unit to be repaired, a portion
of the anode 301 of the OLED corresponding to the open-
circuit repair point X is covered with the pixel defining
layer 905, so that the open-circuit repair structure of a
normal array substrate is insulated and protected by uti-
lizing the pixel defining layer 905.

[0068] Some embodiments of the present disclosure
further provide a display device. The display device in-
cludes the above array substrate. The array substrate
includes a base substrate and a plurality of pixel units
arranged in an array on the base substrate. Each pixel
unit includes an open-circuit repair structure, an OLED,
and a pixel driving circuit, and the open-circuit repair
structure includes a repair line. An orthographic projec-
tion of the repair line on the base substrate partially or
completely overlaps with an orthographic projection of
the anode of the OLED on the base substrate to form an
overlapping region. An open-circuit repair point is dis-
posed in the overlapping region. The array substrate in
the display device has same advantages as the array
substrate in the above embodiments, which will not be
described herein again.

[0069] For example, the display device provided by
some embodiments of the present disclosure may be a
product or component having a display function, such as
amobile phone, a tablet computer, a television, a display,
a notebook computer, a digital photo frame, or a naviga-
tor.

[0070] In the above description of the embodiments,
specific features, structures, materials or characteristics
may be combined in any appropriate manner in any one
or more embodiments or examples.

[0071] The foregoing descriptions are merely some
specific implementation manners of the present disclo-
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sure, but the protection scope of the present disclosure
is not limited thereto, and the changes or replacements
that any person skilled in the art can easily think of in the
technical scope disclosed by the present disclosure
should be within the protection scope of the present dis-
closure. Therefore, the protection scope of the present
disclosure shall be subject to the protection scope of the
claims.

Claims
1. An array substrate, comprising:

a base substrate; and

a plurality of pixel units arranged in an array on
a base substrate, each pixel unit including an
open-circuit repair structure, an OLED, and a
pixel driving circuit, wherein,

the open-circuit repair structure includes arepair
line;

an orthographic projection of the repair line on
the base substrate partially or completely over-
laps with an orthographic projection of an anode
of the OLED on the base substrate to form an
overlapping region; and

an open-circuitrepair pointis located in the over-
lapping region.

2. The array substrate according to claim 1, wherein
the pixel driving circuit includes at least one thin film
transistor; the at least one thin film transistor is a
driving thin film transistor, or the atleast one thin film
transistor is a driving thin film transistor and a switch-
ing thin film transistor.

3. The array substrate according to claim 2, wherein a
repair line in any one of two adjacent pixel units is
coupled to a drain of a driving thin film transistor in
another pixel unit of the two adjacent pixel units.

4. The array substrate according to claim 1, wherein
an insulating film layer is disposed between the re-
pair line and the anode of the OLED.

5. The array substrate according to claim 3, wherein in
a case where the two adjacent pixel units are pixel
units in adjacent rows and a same column, the repair
line in any one of the two adjacent pixel units is an
extension line of the drain of the driving thin film tran-
sistor in another pixel unit of the two adjacent pixel
units.

6. The array substrate according to claim 5, wherein
an orthographic projection of an extension line of the
anode of an OLED in any one of the two adjacent
pixel units on the base substrate partially or com-
pletely overlaps with an orthographic projection of
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the extension line of the drain of the driving thin film
transistor in another pixel unit of the two adjacent
pixel units on the base substrate to form an overlap-
ping region.

The array substrate according to claim 6, wherein a
passivation layer and a planarization layer are
stacked on a surface of an extension line of the drain
of a driving thin film transistor of each pixel unit prox-
imate to the extension line of the anode of an OLED
in the pixel unit; and

a region of the planarization layer corresponding to
the open-circuit repair point is provided with a
groove, and the groove is covered with the extension
line of the anode.

The array substrate according to claim 7, wherein
via holes are formed in the passivation layer and the
planarization layer, and the drain of the driving thin
film transistor is coupled to the anode of the OLED
through one of the via holes.

The array substrate according to claim 3, wherein in
a case where the two adjacent pixel units are pixel
units in adjacent columns and a same row, the repair
line in any one of the two adjacent pixel units is in-
sulated from a gate of the driving thin film transistor
in another pixel unit of the two adjacent pixel units
in a same layer, and an interlayer insulating layer is
disposed between the repair line and the drain of the
driving thin film transistor.

The array substrate according to claim 9, wherein
the interlayer insulating layer is provided with via
holes, and the drain of the driving thin film transistor
is coupled to the repair line through one of the via
holes.

The array substrate according to claim 9, wherein
aninterlayerinsulating layer, a passivation layer and
a planarization layer are stacked between the repair
line in each pixel unit and the anode of the OLED in
the pixel unit;

a region of the planarization layer corresponding to
the open-circuit repair point is provided with a
groove, and the groove is covered with the anode of
the OLED in the pixel unit; or

regions of the planarization layer and the passivation
layer corresponding to the open-circuit repair point
are provided with grooves, and the grooves are cov-
ered with the anode of the OLED in the pixel unit.

The array substrate according to claim 2, wherein a
gate of the switching thin film transistor is coupled
to a gate line, and a source of the switching thin film
transistor is coupled to a data line.

The array substrate according to claim 1, wherein
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14.

15.

16.

pixel units in a same row correspond to a same gate
line; and

an orthographic projection of the repair line in each
pixel unit on the base substrate intersects with an
orthographic projection of a corresponding gate line
on the base substrate.

The array substrate according to claim 1, wherein
pixel units in a same column correspond to a same
data line; and

an orthographic projection of the repair line on the
base substrate intersects with an orthographic pro-
jection of a corresponding data line on the base sub-
strate.

The array substrate according to claim 1, wherein
portions of the plurality of pixel units corresponding
to open-circuit repair points of anodes of OLEDs are
covered with a pixel defining layer.

A display device, comprising the array substrate ac-
cording to any one of claims 1-15, wherein the array
substrate includes:

a base substrate; and

a plurality of pixel units arranged in an array on
the base substrate, each pixel unit including an
open-circuit repair structure, an OLED, and a
pixel driving circuit, wherein,

the open-circuit repair structure includes arepair
line; an orthographic projection of the repair line
on the base substrate partially or completely
overlaps with an orthographic projection of the
anode of the OLED on the base substrate to
form an overlapping region; and

an open-circuit repair point is disposed in the
overlapping region.



EP 3 680 935 A1

vdd

Data

cl ; r(:2

T1

il

Gate

FIG. 1

4022

LW

J

Vdd

u]

____\\_6___

1

e
L&

FIG. 2

10



EP 3 680 935 A1

Adiacent pixel unit Pixel unit to be repaired

1"



EP 3 680 935 A1

Pixel unit
repaired

j\'j

TR EF EF A= — — —

Nl l1]
XY4652

7

021

4

=

023

H
[ L]

[
L
a1

6

=
| =

1 el

2=

_ﬁ_

== A
um

Adjacent
pixel unit

FIG. 4

12



EP 3 680 935 A1

Pixel unit to be repaired

03 ou< 301 8 905 904

I \ \ \\ I\

o/ =

\ \\ \
AR u U el

FIG. 5

13



10

15

20

25

30

35

40

45

50

55

EP 3 680 935 A1

INTERNATIONAL SEARCH REPORT

International application No.

PCT/CN2018/103994

A. CLASSIFICATION OF SUBJECT MATTER

HO1L 27/12(2006.01)i; HOIL 51/52(2006.01)i; HOIL 27/32(2006.01)i

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

HO1L

Minimum documentation searched (classification system followed by classification symbols)

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

CNABS; CNKI; SIPOABS; DWPL FEFI5AR, 55, Wahful, Wik, 185, &+, IR, BHS, 208, array substrate, pixel,

driv??? circuit, breaker, circuit breaker, repiring, anode, positive electrode, concurrent, coincident, overlap

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category® Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

PX CN 207134356 U (BOE TECHNOLOGY GROUP CO., LTD.) 23 March 2018 (2018-03-23) 1-16
description, paragraphs 0035-0062, and figures 1-5

X CN 105741734 A (LG DISPLAY CO., LTD.) 06 July 2016 (2016-07-06) 1-6,9, 10, 12-16
description, paragraphs 0036-0154, and figures 3-9B

A CN 105161517 A (BOE TECHNOLOGY GROUP CO., LTD. ET AL.) 16 December 2015 1-16

(2015-12-16)

entire document

A US 2010207106 A1 (LHEE ET AL.) 19 August 2010 (2010-08-19) 1-16
entire document

DFurther documents are listed in the continuation of Box C.

See patent family annex.

*  Special categories of cited documents:

“A” document defining the general state of the art which is not considered
to be of particular relevance

“E” earlier application or patent but published on or after the international
filing date

“1”* document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

«“0” document referring to an oral disclosure, use, exhibition or other
means

“p” document published prior to the international filing date but later than
the priority date claimed

«T» later document published after the international filing date or priority
date and not in conflict with the application but cited to understand the
principle or theory underlying the invention

“X” document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive step
when the document is taken alone

“y docu_mem of pa_nicula.r rele\_fance;_the claimed invention cannot b_e
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

“&” document member of the same patent family

Date of the actual completion of the international search

26 November 2018

Date of mailing of the international search report

07 December 2018

Name and mailing address of the ISA/CN

State Intellectual Property Office of the P. R. China

No. 6, Xitucheng Road, Jimenqgiao Haidian District, Beijing
100088

China

Facsimile No. (86-10)62019451

Authorized officer

Telephone No.

Form PCT/ISA/210 (second sheet) (January 2015)

14




10

15

20

25

30

35

40

45

50

55

EP 3 680 935 A1

INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No.

PCT/CN2018/103994

Patent document

Publication date

Patent family member(s)

Publication date

cited in search report (day/month/year) (day/month/year)

CN 207134356 U 23 March 2018 None

CN 105741734 A 06 July 2016 KR 20160080868 A 08 July 2016
us 2016189593 Al 30 June 2016

CN 105161517 A 16 December 2015 CN 105161517 B 12 October 2018
uUs 2017047557 Al 16 February 2017
us 9882174 B2 30 January 2018

uUs 2010207106 Al 19 August 2010 KR 101022156 Bl 17 March 2011
KR 20100093220 A 25 August 2010

Form PCT/ISA/210 (patent family annex) (January 2015)

15




EP 3 680 935 A1
REFERENCES CITED IN THE DESCRIPTION
This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

e CN 201721127658 [0001]

16



THMBW(EF)

[ i (S RIR) A ()
e (S IR) A (%)

HAT R E (TR AGE)

FRI& B A
RAAN
IPCH %S

CPCH¥S

L%
S EREESE

BEG®)

AAFFIREE T —RBREFIEAR E EREAR F S MER LT LSRG
PIEFRRRRER | S MERE T AE MBIEEEN OLEDNGENDH
B3 AN E LA SEL BEAEEG LN ERYSOLEDE i
PAE B Y R B
T EEXHE,

WEERMNET RESE
EP3680935A1 K (2E)R
EP2018849825 iR

R R R AR DB R T
RERFREEARDERAF.
BRI R EARDHRAF.
CHENG HONGFEI

CHENG, HONGFEI

HO1L27/12 HO1L51/52 HO1L27/32

patsnap

2020-07-15

2018-09-04

HO1L27/3262 HO1L27/3276 HO1L51/5209 HO1L51/5225 H01L2251/568 HO1L27/12 HO1L27/3258

HO01L51/5206 HO1L51/5237 HO1L51/56

201721127658.4 2017-09-04 CN

Espacenet

PARLEA MNARRELKE MBLHBR

2

{
idal
loc

e =

= —

B=

] 7L l /
6 - T - 4023 4021

HH

4022


https://share-analytics.zhihuiya.com/view/dcd73ea0-6556-4452-90e0-2899ebe5037d
https://worldwide.espacenet.com/patent/search/family/061637771/publication/EP3680935A1?q=EP3680935A1

