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ORGANIC LIGHT EMITTING DIODE
DISPLAY AND MANUFACTURING METHOD
THEREOF

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application is a divisional of U.S. patent
application Ser. No. 15/066,361, filed Mar. 10, 2016, which
claims priority to and the benefit of Korean Patent Appli-
cation No. 10-2015-0131110, filed Sep. 16, 2015, the entire
content of both of which is incorporated herein by reference.

BACKGROUND

1. Field

[0002] Aspects of embodiments of the present invention
relate to an organic light emitting diode (OLED) display and
a method of manufacturing method the OLED display.

2. Description of the Related Art

[0003] An OLED display may include a plurality of pix-
els, each of which may include an OLED made up of two
electrodes and an organic light emitting layer positioned
therebetween. Electrons injected from one of the electrodes,
namely a cathode (which may be shared by or common to all
of the pixels), and holes injected from the other one of the
electrodes, namely an anode, are bonded to each other in the
organic light emitting layer to form excitons. Light is
emitted while the excitons discharge energy. Each of the
pixels may also include a plurality of transistors and capaci-
tors for driving the OLED. The transistors may include a
switching transistor and a driving transistor.

[0004] The above information disclosed in this Back-
ground section is only to enhance the understanding of the
background of the present invention and therefore it may
contain information that does not form the prior art that is
already known in this country to a person of ordinary skill
in the art.

SUMMARY

[0005] Embodiments of the present invention provide for
an OLED display and a manufacturing method of the OLED
display that reduces or minimizes pixel defects in a laser
shorting process.

[0006] In an embodiment of the present invention, an
organic light emitting diode (OLED) display is provided.
The OLED display includes: a substrate; a scan line on the
substrate, extending in a first direction, and configured to
transmit a scan signal; a data line on the substrate, extending
in a second direction crossing the first direction, and con-
figured to transmit a data voltage; a common voltage line in
the same layer as the data line and configured to transmit a
common voltage; a first electrode on the data line and an
assistance member on the common voltage line, the first
electrode and the assistance member being separated from
each other in the first direction or the second direction; a
second electrode on the first electrode and the assistance
member; and an organic emission layer between the first
electrode and the second electrode. The assistance member
is separated from the data line in the first direction.

[0007] The assistance member may overlap the common
voltage line in a thickness direction perpendicular to the first
and second directions.
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[0008] The OLED display may further include a shorting
member connecting the assistance member to the second
electrode.

[0009] The first electrode and the assistance member may
be formed of the same material in the same layer.

[0010] The OLED display may further include an insulat-
ing layer covering the data line and the common voltage
line, the assistance member being connected to the common
voltage line through a contact hole formed in the insulating
layer.

[0011] The data line may be bent or curved to correspond
to a periphery of the assistance member.

[0012] The OLED display may further include a pixel
definition layer having a first opening overlapping a part of
the first electrode and a second opening overlapping a part
of the assistance member.

[0013] In another embodiment of the present invention, a
method of manufacturing an organic light emitting diode
(OLED) display is provided. The method includes: forming
a scan line extending in a first direction on a substrate;
forming a data line and a common voltage line extending in
a second direction crossing the first direction on the sub-
strate; forming a first electrode on the data line and an
assistance member on the common voltage line, the first
electrode being separated from assistance member in the
first direction or the second direction; forming an organic
emission layer on the first electrode; and forming a second
electrode on the organic emission layer and the assistance
member. The assistance member is separated from the data
line in the first direction.

[0014] The method may further include forming a shorting
member connecting the second electrode to the assistance
member by using a laser.

[0015] The method may further include forming a pixel
definition layer having a first opening exposing a part of the
first electrode and a second opening exposing a part of the
assistance member.

[0016] The first opening may include a plurality of first
openings in the second direction. The forming of the organic
emission layer may include concurrently forming the
organic emission layer in each of the first openings by using
a deposition mask having a slit formed along the second
direction.

[0017] The assistance member may overlap the common
voltage line in a thickness direction perpendicular to the first
and second directions.

[0018] The method may further include: forming an insu-
lating layer covering the data line and the common voltage
line, and forming a contact hole exposing a part of the
common voltage line. The forming of the assistance member
may include connecting the assistance member to the com-
mon voltage line through the contact hole.

[0019] The data line may be bent or curved to correspond
to a periphery of the assistance member.

[0020] The forming of the first electrode and the assistance
member may include forming the first electrode and the
assistance member of the same material in the same layer.
[0021] According to the above and other embodiments of
the present invention, when performing the laser shorting
process between the second electrode and the assistance
member, short-circuiting of the second electrode and the
data line may be reduced or prevented. Accordingly, pixel
defects generated by the shorting between the second elec-
trode and the data line may be reduced or minimized.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0022] FIG. 1 is an equivalent circuit diagram of an
example pixel of an OLED display according to an embodi-
ment of the present invention.

[0023] FIG. 2 is a plan view of an example of the pixel of
FIG. 1 according to an embodiment of the present invention.
[0024] FIG. 3 is an example cross-sectional view taken
along line I1I-I11 of FIG. 2 according to an embodiment of
the present invention.

[0025] FIGS. 4 and 6 are plan views illustrating an
example method of manufacturing a display device having
the pixel of FIGS. 2-3 according to an embodiment of the
present invention.

[0026] FIG. 5 is an example cross-sectional view taken
along line V-V of FIG. 4 according to an embodiment of the
present invention.

[0027] FIG. 7 is an example cross-sectional view taken
along line VII-VII of FIG. 6 according to an embodiment of
the present invention.

[0028] FIG. 8is a plan view of an example of the pixel of
FIG. 1 according to another embodiment of the present
invention.

DETAILED DESCRIPTION

[0029] The present invention will be described more fully
hereinafter with reference to the accompanying drawings, in
which example embodiments of the invention are shown.
However, as those skilled in the art would realize, the
described embodiments may be modified in various different
ways, all without departing from the spirit or scope of the
present invention.

[0030] The drawings and description are to be regarded as
illustrative in nature and not restrictive. Like or similar
reference numerals designate like or similar elements
throughout the specification. Further, in the drawings, the
size and thickness of each element may be exaggerated for
better understanding and ease of description, but the present
invention is not limited thereto. For example, in the draw-
ings, the thickness of layers, films, panels, regions, etc., may
be exaggerated for clarity. Further, in the drawings, for better
understanding and ease of description, the thickness of some
layers and areas may be exaggerated.

[0031] In addition, unless explicitly described to the con-
trary, the word “comprise” and variations such as “com-
prises” or “comprising” will be understood to imply the
inclusion of stated elements, but not the exclusion of other
elements. When a first part of a layer, a film, a plate, or the
like is described as being arranged “on” or “over” a second
part, this indicates that the first part may be arranged directly
on or over (e.g., in a thickness direction) the second part or
that there may be one or more third parts therebetween
without limitation to the upper side thereof based on the
direction of gravity. Furthermore, when the first part is
described as being arranged “on” the second part, this
indicates that the first part may be arranged at an upper side
or a lower side (e.g., in the thickness direction) of the second
part without limitation to the upper side thereof based on the
direction of gravity.

[0032] Terms such as “connected” and “coupled” may
refer to either a physical connection or an electrical con-
nection depending on context, as would be apparent to one
of ordinary skill. Further, “electrically connected” or “elec-
trically coupled” may refer to circuits that are conductively
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coupled or resistively coupled (e.g., capable of transmitting
current, or maintaining substantially the same voltage level
throughout, etc.) or may further refer to circuits that are
capacitively coupled (e.g., connected through a capacitor,
where current does not flow through the capacitor, or dif-
ferent voltage levels are on both sides of the capacitor),
depending on context, as would be apparent to one of
ordinary skill.

[0033] It should be noted that while all physical structures
occupy three dimensions, a linear or substantially linear
structure (as would be apparent to one of ordinary skill),
such as a wire or signal line, will be said to “extend” in a
particular direction if that structure takes on its greatest
measurement (or length or linearity) in that particular direc-
tion.

[0034] Herein, the use of the term “may,” when describing
embodiments of the present invention, refers to “one or more
embodiments of the present invention.” In addition, the use
of alternative language, such as “or,” when describing
embodiments of the present invention, refers to “one or more
embodiments of the present invention” for each correspond-
ing item listed.

[0035] Further, in the specification, the term “plan view”
means when an object portion is viewed from above (e.g., x-
and y-dimensions, length and width, first and second direc-
tions, etc.), and the term “cross sectional view” means when
a cross section taken by vertically cutting an object portion
is viewed from the side (e.g., z-dimension, thickness, third
direction, etc.)

[0036] In addition, embodiments of the present invention
are not limited to the number of transistors and capacitors
shown in the accompanying drawings, and in the OLED
display, each pixel may be provided with a plurality of
transistors and at least one capacitor, and may be formed to
have various structures by further forming additional wires
or omitting existing wires. The pixel may be a minimum unit
(e.g., a minimum addressable unit) for displaying an image,
and the OLED display may display images through a
plurality of pixels. Further, the pixels may be driven by a
matrix of scan lines extending in a first direction and data
lines extending in a second direction crossing the first
direction (e.g., perpendicular to the first direction).

[0037] As an OLED display increases in size, effects such
as screen stains may be generated by a voltage drop of the
(common) cathode. For example, for a top emission OLED
display, a common cathode may be fabricated from a trans-
parent material, such as indium tin oxide (ITO) or indium
zine oxide (1Z0O). However, [TO and 1ZO have relatively
large resistance, which may lead to a voltage drop when
driving such a common cathode in a large OLED display. To
help reduce or prevent screen stains or other phenomena of
large cathode designs, in embodiments of the present inven-
tion, common voltage lines or meshes (e.g., metal lines or
interconnected metal lines (meshes) having low resistance)
may be formed in the display area, such as parallel to the
data lines, and connected to the cathode at regular points
(such as every pixel), to reduce or minimize the voltage drop
of the cathode.

[0038] One technique of connecting the cathode to the
common voltage lines is to use a laser shorting process.
However, when circumstances such as the power of the laser
not being uniform or the accuracy not being perfect (e.g.,
resulting in alignment errors) take place, data lines near the
common voltage lines may be negatively affected (e.g.,
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signals may be degraded or even short circuited with the
cathode) by the laser in the laser shorting process, thereby
causing unintended effects such as pixel defects.

[0039] Now, OLED displays according to example
embodiments of the present invention will be described with
reference to the accompanying drawings.

[0040] FIG. 1 is an equivalent circuit diagram of an
example pixel PX of an OLED display according to an
embodiment of the present invention.

[0041] As shown in FIG. 1, the pixel PX may include a
plurality of signal lines 121, 122, 171, 172, and 741, a
plurality of transistors Td, Ts, and Tvth connected to the
signal lines, a plurality of capacitors Cst and Cvth, and an
OLED. The transistors Td, Ts, and Tvth may include a
driving transistor Td, a switching transistor Ts, and a com-
pensation transistor Tvth. The capacitors Cst and Cvth may
include a storage capacitor Cst and a compensation capacitor
Cvth.

[0042] The signal lines 121, 122, 171, 172, and 741 may
include a scan line 121 extending in a first direction and for
transmitting a scan signal Sn to the switching transistor Ts,
a compensation control line 122 for transmitting a compen-
sation control signal Ge to the compensation transistor Tvth,
a data line 171 extending in a second direction crossing the
scan line 121 (and the first direction) and for transmitting a
data voltage Dm to the switching transistor, a driving voltage
line 172 for transmitting a driving voltage ELVDD to the
driving transistor Td, and a common voltage line 741 for
transmitting a common voltage ELVSS to a cathode of the
OLED.

[0043] The driving transistor Td may include a gate elec-
trode connected to a second terminal of the compensation
capacitor Cvth, a source electrode connected to the driving
voltage line 172, and a drain electrode electrically connected
to an anode of the OLED. The driving transistor Td may
supply current to the OLED in response to, e.g., the voltage
charged in the compensation capacitor Cvth and the storage
capacitor Cst.

[0044] The compensation transistor Tvth may include a
gate electrode connected to the compensation control line
122, a source electrode connected to the drain electrode of
the driving transistor Td and the anode of the OLED, and a
drain electrode connected to the second terminal of the
compensation capacitor Cvth and the gate electrode of the
driving transistor Td. The compensation transistor Tvth may
be turned on in response to the compensation control signal
Gec transmitted through the compensation control line 122,
to connect the gate electrode to the drain electrode of the
driving transistor Td (e.g., diode-connect the driving tran-
sistor Td). A voltage corresponding to a threshold voltage of
the driving transistor Td may be stored or programmed in the
compensation capacitor Cvth when the driving transistor Td
is diode connected.

[0045] The gate electrode of the switching transistor Ts
may be connected to the scan line 121, the source electrode
of the switching transistor Ts may be connected to the data
line 171, and the drain electrode of the switching transistor
Ts may be connected to a second terminal of the storage
capacitor Cst and a first terminal of the compensation
capacitor Cvth. The switching transistor Ts may be turned on
in response to the scan signal Sn transmitted through the
scan line 121.

[0046] A first terminal of the storage capacitor Cst may be
connected to the driving voltage line 172. A gate-source
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voltage of the driving transistor Td may depend on or be
controlled by the stored or programmed voltage in the
compensation capacitor Cvth and the storage capacitor Cst.
The cathode of the OLED may be connected to the common
voltage line 741 transmitting the common voltage ELVSS.
The OLED may emit light in response to a driving current
1d transmitted through the driving transistor Td from the
driving voltage line 172 to the common voltage line 741.
[0047] While a 3-transistor, 2-capacitor pixel PX is illus-
trated in FIG. 1, the present invention is not limited thereto,
and in other embodiments, the number of transistors and
capacitors may vary from these numbers.

[0048] Hereinafter, a more detailed structure of the OLED
display shown in FIG. 1 will be described with reference to
FIG. 2 and FIG. 3.

[0049] FIG. 2 is a plan view of an example of the pixel PX
of FIG. 1 according to an embodiment of the present
invention. FIG. 3 is a cross-sectional view of an example of
the pixel of FIG. 2 taken along line III-1ll according to an
embodiment of the present invention.

[0050] As shown in FIG. 2 and FIG. 3, the scan line 121
for transmitting the scan signal Sn extends in a first direc-
tion, the data line 171 crossing the scan line 121 and for
transmitting the data voltage Dm extends in a second
direction crossing the first direction (e.g., perpendicular to
the first direction), and the driving voltage line 172 crossing
the scan line 121 and for transmitting the driving voltage
ELVDD are positioned on a substrate 110. The substrate 110
may be formed of an insulating substrate made of, for
example, glass, quartz, ceramic, or plastic. The scan line 121
may be formed, for example, of one or multiple layers in
which a metal layer that includes one or more of copper
(Cu), copper alloys, aluminum (Al), aluminum alloys,
molybdenum (Mo), and molybdenum alloys is deposited.
[0051] A switching element layer 111 may be connected to
the scan line 121 and the data line 171, and may be
positioned between the scan line 121 and the data line 171.
At least one transistor and one capacitor may be formed in
the switching element layer 111.

[0052] The common voltage line 741 for transmitting the
common voltage ELVSS may be positioned in the same
layer as the data line 171 and may also extend in the second
(data line) direction. The data line 171, the driving voltage
line 172, and the common voltage line 741 may be formed
entirely or nearly (e.g., substantially) parallel to each other
(e.g., extend in the second direction) and in the same layer
and of the same material. The data line 171, the driving
voltage line 172, and the common voltage line 741 may be
formed, for example, of one or multiple layers in which a
metal layer that includes one or more of copper (Cu), copper
alloys, aluminum (Al), aluminum alloys, molybdenum
(Mo), and molybdenum alloys is deposited. For example,
the data line 171, the driving voltage line 172, and the
common voltage line 741 may be formed of a triple layer of
titanium/aluminum/titanium  (Ti/Al/Ti), molybdenum/alu-
minum/molybdenum (Mo/Al/Mo), or molybdenum/copper/
molybdenum (Mo/Cu/Mo).

[0053] An insulating layer 180 covering both the data line
171 and the common voltage line 741 may be formed on the
data line 171 and the common voltage line 741. The insu-
lating layer 180 may be formed, for example, of an organic
material, such as a polyacryl-based resin, a polyimide-based
resin, or a deposition layer of the organic material and an
inorganic material.
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[0054] A first electrode 191 (of an OLED, such as an
anode of the OLED) and an assistance member 192 may be
formed on the insulating layer 180 separated from each other
in the first direction or the second direction. For example, the
first electrode 191 may be formed on the data line 171 and
the assistance member 192 may be formed on the common
voltage line 741. The first electrode 191 and the assistance
member 192 may be formed of the same material and
positioned in the same layer, but are not directly connected
to each other.

[0055] In top emission OLED displays, the first electrode
191 and the assistance member 192 may be made of a
conductor having high reflectance. The assistance member
192 may overlap the common voltage line 741 in plan view
(e.g., in a third direction or thickness direction perpendicular
to both the first and second directions) and may assist in
transmitting a voltage from the common voltage line 741 to
a cathode (e.g., a common cathode) of the OLED:s as will be
described in further detail below. The assistance member
192 may be connected to the common voltage line 741
through a contact hole 82 formed in the insulating layer 180.
[0056] A pixel definition layer 350 covering the first
electrode 191 and the assistance member 192 may be formed
on the insulating layer 180. The pixel definition layer 350
may include a first opening 351 overlapping or exposing
most of the first electrode 191 and a second opening 352
overlapping or exposing part of the assistance member 192.
The pixel definition layer 350 may be made, for example, of
an organic material, such as a polyacrylate resin and a
polyimide resin, or silica-series inorganic materials.

[0057] An organic emission layer 370 may be formed on
the first electrode 191 (e.g., on the exposed portion of the
first electrode 191). In the process, a dummy organic emis-
sion layer 37 may also be formed on the assistance member
192. Here, “dummy” refers to the inoperability of the
dummy organic emission layer 37 as a functioning organic
emission layer (e.g., incapable of emitting light). The
organic emission layer 370 and the dummy organic emission
layer 37 may be formed of the same material in the same
layer.

[0058] The organic emission layer 370 may be made of a
low-molecular organic material or a high-molecular organic
material such as poly(3,4-ethylenedioxythiophene) (PE-
DOT). Further, the organic emission layer 370 may be
formed of multiple layers, including an emission layer and
at least one of a hole injection layer (HIL), a hole transport-
ing layer (HTL), an electron transporting layer (ETL), and
an electron injection layer (EIL). When the organic emission
layer 370 includes all of the layers, the hole injection layer
may be disposed on the first electrode (or pixel electrode)
191, which is the positive electrode, and the hole transport-
ing layer, the emission layer, the electron transporting layer,
and the electron injection layer may be sequentially lami-
nated thereon.

[0059] The organic emission layer 370 may include a red
organic emission layer for emitting red light, a green organic
emission layer for emitting green light, and a blue organic
emission layer for emitting blue light. The red organic
emission layer, the green organic emission layer, and the
blue organic emission layer may be formed on red pixels,
green pixels, and blue pixels, respectively, to implement
color images.

[0060] A second electrode (e.g., common electrode) 270
may be formed on the pixel definition layer 350, the organic
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emission layer 370, and the dummy organic emission layer
37. In top emission OLED displays, the second electrode
270 may be formed of a transparent conductor such as ITO
(Indium Tin Oxide) or IZO (Indium Zinc Oxide).

[0061] Herein, the first electrode 191 may be an anode and
perform as the hole injection electrode, while the second
electrode 270 may be a cathode and perform as the electron
injection electrode. However, the present invention is not
necessarily limited thereto, and in other embodiments (e.g,,
depending on a driving method of the OLED display
device), the first electrode 191 may be the cathode while the
second electrode 270 may be the anode.

[0062] A shorting member 50 for connecting the assis-
tance member 192 to the second electrode 270 may be
formed in (e.g., by partially combining or melting) the
assistance member 192, the dummy organic emission layer
37, and the second electrode 270. The shorting member 50
may be formed, for example, by short-circuiting the assis-
tance member 192 and the second electrode 270 at a location
corresponding to the dummy organic emission layer 37 by
using a laser. Accordingly, the shorting member 50 may be
a mixture of the material forming the assistance member
192, the material forming the dummy organic emission layer
37, and the material forming the second electrode 270.
[0063] The assistance member 192 may connect (or assist
in connecting) the second electrode 270 to the common
voltage line 741. The size of the second electrode 270 may
increase as the size of the OLED display increases. Accord-
ingly, as the size of the OLED display increases, voltage
drop may be easily generated in the second electrode 270
formed of ITO (Indium Tin Oxide) or IZO (Indium Zinc
Oxide) having low conductivity. However, by connecting
the common voltage line 741 made of metal having high
conductivity to the second electrode 270, resistance may be
reduced or minimized such that the voltage drop of the
second electrode 270 may be reduced or minimized.
[0064] FIG. 2 only shows part of the common voltage line
741 (namely, a portion extending in the second direction
parallel to the data line 171). However, the common voltage
line 741 may be formed in each pixel in the second direction
(e.g., running parallel to the data lines 171, such as the
length of the display area) and with extensions in the first
direction (to interconnect the common voltage lines 741 in
the second direction) to produce a mesh shape such that the
voltage drop of the second electrode 270 may be reduced or
minimized.

[0065] As shown in FIG. 2 and FIG. 3, the assistance
member 192 is separated from the data line 171 in the first
(or scan line) direction by a set or predetermined interval or
distance d (e.g., in the plan view illustration of FIG. 2, the
separation of distance d in the first or scan line (121)
direction between the data line 171 and the assistance
member 192 is apparent, where the data line 171 extends in
the second direction). That is, the assistance member 192
may not overlap the data line 171 in the third (or thickness)
direction, as illustrated in the plan view of FIG. 2. Here, “in
plan view” means the structure of the assistance member
192 and the data line 171 when viewing the assistance
member 192 and the data line 171 from above, as shown in
FIG. 2.

[0066] As described above, since the assistance member
192 does not overlap the data line 171 (even further, is
separated by a distance d from the assistance member in the
first direction), when forming the shorting member 50 in the
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dummy organic emission layer 37 by using the laser to
connect the assistance member 192 and the second electrode
270, even if the power of the laser is not uniform or an
alignment error is generated, the assistance member 192
(connected to the second electrode 270) and the data line 171
may not short circuit. Accordingly, defects resulting from
short-circuiting the second electrode 270 and the data line
171 may be reduced or minimized.

[0067] On the other hand, if the assistance member 192
overlaps the data line 171, then when radiating the laser to
short-circuit the second electrode 270 and the assistance
member 192 (to form the shorting member 50), if unin-
tended circumstances such as the power of the laser is not
uniform or an alignment error is generated, the assistance
member 192 and the data line 171 may short circuit. To help
reduce or prevent this, in OLED displays according to
embodiments of the present invention, the assistance mem-
ber 192 may be separated from the data line 171 in the first
direction (e.g., separated by a set or predetermined distance
d).

[0068] An encapsulation member protecting the OLED
may be formed on the second electrode 270. For example,
the encapsulation member may be attached to the substrate
110 by a sealant, and may be made of various materials, such
as one or more of glass, quartz, ceramic, plastic, and metal.
In other embodiments, a thin film encapsulation layer may
be formed by depositing an inorganic layer and an organic
layer on the second electrode 270 without using a sealant.
[0069] An example method of manufacturing the OLED
display according to an embodiment of the present invention
will be described in further detail with reference to FIG. 4,
FIG. 5, FIG. 6, and FIG. 7.

[0070] FIGS. 4 and 6 are plan views illustrating an
example method of manufacturing a display device having
the pixel of FIGS. 2-3 according to an embodiment of the
present invention. FIG. 5 is an example cross-sectional view
taken along line V-V of FIG. 4. FIG. 7 is an example
cross-sectional view taken along line VII-VII of FIG. 6.
[0071] As shown in FIG. 4 and FIG. 5, the scan line 121
may be formed on the substrate 110, extending on the
substrate in a first direction. The switching element layer 111
may be formed on the scan line 121. The data line 171
(connected to the switching element layer 111 and extending
in a second direction crossing (e.g., perpendicular to) the
first direction), the driving voltage line 172, and the common
voltage line 741 may be formed on the switching element
layer 111 and extending in the second direction.

[0072] Theinsulating layer 180 may be formed on the data
line 171, the driving voltage line 172, the common voltage
line 741, and the switching element layer 111. Further, the
contact hole 82 may be formed in the insulating layer 180 to
overlap or expose a part of the common voltage line 741. In
addition, the first electrode 191 and the assistance member
192 may be formed on the insulating layer 180 and separated
from each other in the first direction or the second direction.
The assistance member 192 may be connected to the com-
mon voltage line 741 through the contact hole 82. The
assistance member 192 may be separated from the data line
171 by a set or predetermined distance d in the first (or scan
line) direction.

[0073] In addition, the pixel definition layer 350 may be
formed on the insulating layer 180 to cover the first electrode
191 and the assistance member 192. Further, the first open-
ing 351 and the second opening 352 may be formed in the
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pixel definition layer 350, the first opening 351 overlapping
or exposing most (e.g., all but a peripheral portion) of the
first electrode 191 and the second opening 352 overlapping
or exposing a part (e.g., a part sufficient to perform a laser
connection to electrically connect the assistance member
192 to subsequent conductive layers, as would be apparent
to one of ordinary skill) of the assistance member 192.

[0074] The organic emission layer 370 may be formed on
the first electrode 191 concurrently with forming the dummy
organic emission layer 37 on the assistance member 192. For
example, the organic emission layer 370 may be concur-
rently formed in a plurality of first openings 351 (e.g., one
for each pixel) formed along the second direction (or data
line direction, identified by Y in FIG. 4) by using a depo-
sition mask 1000 having an opening 1000a of a slit shape
formed along the second direction Y (e.g., to correspond to
all of the pixels receiving data signals from the data line
171).

[0075] By contrast, in large-sized OLED displays, when
depositing the organic emission layer 370 by using a large-
sized deposition mask having openings corresponding to
each of the first openings 351 of the pixel definition layer
350, defects may be easily generated by an alignment error,
such as an alignment error in the Y (or data line) direction.
To reduce or prevent this, in embodiments of the present
invention, multiple openings corresponding to each of the
first openings 351 of the pixel definition layer 350 for the
same data line 171 are not formed in the deposition mask
1000, but rather the single opening 1000« of the slit shape
corresponding to all of the first openings 351 formed along
the second direction Y for the data line 171 is formed in the
deposition mask 1000 (e.g., a separate slit-shape opening
1000a for each data line 171), to concurrently deposit the
organic emission layer 370 on all first openings 351 corre-
sponding to each data line 171.

[0076] In the process, the dummy organic emission layer
37 may be concurrently formed on each of the assistance
members 192 corresponding to the same data line 171
through the same slit 1000a. For example, the slit 1000a
may be wide enough (in the first direction) to encompass the
data line 171 and the common voltage line 741, the slit
10004 extending the length of the display area in the second
direction and being bounded in the first direction by the first
openings 351 and the second openings 352.

[0077] Referring now to FIG. 6 and FIG. 7, the second
electrode 270 may be formed on the pixel definition layer
350. For example, the second electrode 270 may be formed
on the organic emission layer 370 formed in the first opening
351 and the dummy organic emission layer 37 formed in the
second opening 352.

[0078] High temperature heat may be momentarily and
selectively applied to the assistance member 192, the
dummy organic emission layer 37, and the second electrode
270 by using a laser 11 generated from a laser generator 10.
Accordingly, the shorting member 50 connecting the assis-
tance member 192 and the second electrode 270 through the
dummy organic emission layer 37 may be formed. For
example, the second electrode 270 and the assistance mem-
ber 192 may be connected through the shorting member 50,
and the assistance member 192 may be connected to the
common voltage line 741 through the contact hole 82.
Consequently, the second electrode 270 may be connected to
the common voltage line 741.
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[0079] This process may be carried out for each pixel. For
example, the common voltage line 741 may be formed in a
mesh shape for each pixel (e.g., extending the common
voltage line 741 in the second direction to correspond to the
data line 171 while connecting adjacent common voltage
lines 741 at regular intervals (such as every pixel) to form
the mesh shape) such that the voltage drop of the second
electrode 270 may be reduced or minimized.

[0080] By separating the assistance member 192 from the
data line 171 in the first direction by the set or predetermined
distance d, when radiating the laser 11 to form the shorting
member 50, the assistance member 192 (connected to the
second electrode 270) may reduce the likelihood of or
prevent the data line 171 from being short-circuited. Accord-
ingly, pixel defects generated by the short-circuiting
between the second electrode 270 and the data line 171 may
be reduced or minimized.

[0081] In other embodiments, the position and size of the
assistance member may be controlled to not overlap the data
line. In still other embodiments, the shape of the data line
may be changed so that the assistance member and the data
line do not overlap each other. For example, an OLED
display according to another embodiment of the present
invention will be described with reference to FIG. 8.
[0082] FIG. 8is a plan view of an example of the pixel of
FIG. 1 according to another embodiment of the present
invention.

[0083] The embodiment shown in FIG. 8 is substantially
the same as the embodiment shown in FIG. 1, FIG. 2, and
FIG. 3, except for the data line and the assistance member,
such that a duplicate description of the same or similar
elements may not be repeated.

[0084] As shown in FIG. 8, the scan line 121 (extending
in a first direction) for transmitting the scan signal Sn, the
data line 171 crossing the scan line 121 (in a second
direction) and for transmitting the data voltage Dm, and the
driving voltage line 172 crossing the scan line 121 and for
transmitting the driving voltage ELVDD may be formed on
the substrate 110. A part 171a of the data line 171 may be
bent or curved in the first direction to correspond to a
periphery of the assistance member 192.

[0085] The common voltage line 741 for transmitting the
common voltage ELVSS may be positioned in the same
layer as the data line 171. The insulating layer 180 covering
the data line 171 and the common voltage line 741 may be
formed on the data line 171 and the common voltage line
741 (referring to FIG. 3). The first electrode 191 and the
assistance member 192 may be separated from each other in
the first direction or the second direction and on the insu-
lating layer 180. The assistance member 192 may ovetlap
the common voltage line 741 in the third (or thickness)
direction.

[0086] In FIG. 8, the data line 171 may be bent or curved
along or corresponding to a periphery of the assistance
member 192. Accordingly, the data line 171 does not overlap
the assistance member 192 in the third direction. As
described above, since the assistance member 192 does not
overlap the data line 171, when forming the shorting mem-
ber 50 by using the laser to connect the assistance member
192 and the second electrode 270, the assistance member
192 (connected to the second electrode 270) and the data line
171 may be prevented (or the likelihood reduced) from
being short-circuited due to circumstances such as the
non-uniformity of the power of the laser or misalignment of
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the laser. Accordingly, line defects generated by the short-
circuiting between the second electrode 270 and the data line
171 may be reduced or minimized.

[0087] While the present invention has been described in
connection with what is presently considered to be practical
example embodiments, it is to be understood that the inven-
tion is not limited to the disclosed embodiments, but, on the
contrary, is intended to cover various modifications and
equivalent arrangements included within the spirit and scope
of the appended claims and their equivalents.

Description of some symbols

110: substrate 121: scan line

171: data line 172: driving voltage line

180: insulating layer 191: first electrode

192: assistance member 270: second electrode

350: pixel definition layer 351: first opening

352: second opening 370: organic emission layer
37: dummy organic emission layer 50: shorting member

What is claimed is:

1. A method of manufacturing an organic light emitting
diode (OLED) display comprising:

forming a scan line extending in a first direction on a

substrate;

forming a data line and a common voltage line extending

in a second direction crossing the first direction on the
substrate;

forming a first electrode on the data line and an assistance

member on the common voltage line, the first electrode
being separated from assistance member in the first
direction or the second direction;

forming an organic emission layer on the first electrode;

and

forming a second electrode on the organic emission layer

and the assistance member,

wherein the assistance member is separated from the data

line in the first direction.

2. The method of claim 1, further comprising forming a
shorting member connecting the second electrode to the
assistance member by using a laser.

3. The method of claim 1, further comprising forming a
pixel definition layer having a first opening exposing a part
of the first electrode and a second opening exposing a part
of the assistance member.

4. The method of claim 3, wherein

the first opening comprises a plurality of first openings in

the second direction, and

the forming of the organic emission layer comprises

concurrently forming the organic emission layer in
each of the first openings by using a deposition mask
having a slit formed along the second direction.

5. The method of claim 1, wherein the assistance member
overlaps the common voltage line in a thickness direction
perpendicular to the first and second directions.

6. The method of claim 1, further comprising:

forming an insulating layer covering the data line and the

common voltage line, and

forming a contact hole exposing a part of the common

voltage line,

wherein the forming of the assistance member comprises

connecting the assistance member to the common volt-
age line through the contact hole.
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7. The method of claim 1, wherein the data line is bent or
curved to correspond to a periphery of the assistance mem-
ber.

8. The method of claim 1, wherein the forming of the first
electrode and the assistance member comprises forming the
first electrode and the assistance member of the same
material in the same layer.

® 0% % % %

May 10, 2018



patsnap

TRBR(F) BMEAX-—REE RERAEHESZE

[F(RE)F US20180130866A1 RF(REH) A 2018-05-10

RS US15/865234 FiEH 2018-01-08

FRBREE AR =EETRERAH

ERiE (T R A (F) =EDISPLAY CO. , LTD.

LR BFHEFAN)AGR) =EDISPLAY CO., LTD.

#RIZBEA KIM SE DONG

EBAA KIM, SE DONG

IPCH %5 HO1L27/32 H01L51/52 HO1L51/00 HO1L51/56

CPCH %5 HO1L51/0012 H01L27/3279 HO1L27/3276 H01L51/5228 HO1L51/56 H01L27/3223 HO1L27/3246
HO1L2251/5315 H01L2251/5392

£ &R 1020150131110 2015-09-16 KR

H AN FF 3k US10243033

NEBGELE Espacenet  USPTO

BE(X)

BNAX=WE (OLED ) ERFIFE : WK FRERLHAREL |, B 0

F—FELEM , AEEENRRREES BB , EFRERLE , BE

EMRE—FRXXMEZFELEM , HERRENRRBESE A% 1

BEL , A TERBELERNE R HAREEN R AR BE FIRKIEL
RSB —BIRMATR AR BEL EWRBIAH | AR5 — AR TR
BYARHHEPTIR S8 — B A TR S = J5 1) LR I 50 B8 4E 58 — AR A B K
HEWE—BRUREE - BRMNE_BRZANENLHAR. HEE
HEE-FEALEBELSE.

OLED

3t 270 370 191 501 352
82 \(! 192
LT W7

741 121


https://share-analytics.zhihuiya.com/view/5f863f8f-4afb-4f8b-a5e7-227474cb90f2
https://worldwide.espacenet.com/patent/search/family/058257505/publication/US2018130866A1?q=US2018130866A1
http://appft.uspto.gov/netacgi/nph-Parser?Sect1=PTO1&Sect2=HITOFF&d=PG01&p=1&u=%2Fnetahtml%2FPTO%2Fsrchnum.html&r=1&f=G&l=50&s1=%2220180130866%22.PGNR.&OS=DN/20180130866&RS=DN/20180130866

