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(57) ABSTRACT

The light emitting diode display apparatus comprises a pixel
disposed on a substrate and configured to display an image.
The pixel includes a first light emitting portion configured to
connect with a first gate line disposed in a first direction, a
data line disposed in a second direction which is perpen-
dicular to the first direction, and a first driving power line
which is parallel to the data line, a second light emitting
portion configured to connect a second gate line which is
parallel to the first gate line, the data line, and the first
driving power line, a common connection pattern configured
to connect with the first light emitting portion and the second
light emitting portion in common, and a third light emitting
portion configured to connect between the second driving
power line and the common connection pattern. Some of the
common connection pattern is configured to overlap with the
second driving power line.
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LIGHT EMITTING DIODE DISPLAY
APPARATUS AND MULTI SCREEN DISPLAY
APPARATUS USING THE SAME

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims the benefit of Korean Pat-
ent Application No. 10-2018-0173389 filed in Korea on Dec.
31, 2018, the entirety of which is hereby incorporated by
reference.

BACKGROUND

Technical Field

[0002] The present disclosure relates to a light emitting
diode display apparatus, and a multi screen display appara-
tus using the same.

Discussion of the Related Art

[0003] A display apparatus is widely used as a display
screen for a notebook computer, a tablet computer, a smart
phone, a portable display device, and a portable information
device, as well as for a display screen for a television or a
monitor.

[0004] A liquid crystal display apparatus and an organic
light emitting display apparatus may display an image by the
use of a thin film transistor functioning as a switching diode
device. The liquid crystal display apparatus is not a self light
emission type. Thus, in case of the liquid crystal display
apparatus, an image is displayed by the use of light emitted
from a backlight unit disposed below a liquid crystal display
panel. This liquid crystal display apparatus includes the
backlight unit therein, whereby it may have limitations on
design, and luminance and response speed may be deterio-
rated.

[0005] The organic light emitting display apparatus
includes an organic material therein, and may therefore be
vulnerable to moisture. This may lead to decreased reliabil-
ity and a shortened lifespan.

[0006] Recently, a light emitting diode display apparatus
using a micro light emitting device has been developed and
researched. This light emitting diode display apparatus may
have advantages of great picture quality and high reliability.
Thus, the light emitting diode display apparatus has attracted
much attention as a next generation display apparatus.
[0007] However, in a process of transferring a micro light
emitting diode device to a thin film transistor array substrate,
arelated art light emitting diode display apparatus may have
problems related to decreased reliability due to a defective
pixel caused by a defect in the micro light emitting diode
device.

SUMMARY

[0008] Accordingly, the present disclosure is directed to a
light emitting diode display apparatus and multi screen
display apparatus using the same that substantially obviates
one or more of the problems due to limitations and disad-
vantages of the related art.

[0009] An object of the present disclosure is to provide a
light emitting diode display apparatus capable of repairing a
defective pixel, and a multi screen display apparatus using
the light emitting diode display apparatus.
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[0010] Another object of the present disclosure is to
provide a light emitting diode display apparatus capable of
reducing power consumption, and a multi screen display
apparatus using the light emitting diode display apparatus.

[0011] Additional features and advantages of the disclo-
sure will be set forth in the description which follows, and
in part will be apparent from the description, or may be
learned by practice of the disclosure. The objectives and
other advantages of the disclosure will be realized and
attained by the structure particularly pointed out in the
written description and claims hereof as well as the
appended drawings.

[0012] To achieve these and other advantages and in
accordance with the purpose of the present disclosure, as
embodied and broadly described, a light emitting diode
display apparatus includes a pixel disposed on a substrate
and configured to display an image, wherein the pixel
includes a first light emitting portion configured to connect
to a first gate line disposed in a first direction, a data line
disposed in a second direction which is perpendicular to the
first direction, and a first driving power line which is parallel
to the data line, a second light emitting portion configured to
connect to the data line, the first driving power line, and a
second gate line which is parallel to the first gate line, a
common connection pattern configured to connect the first
light emitting portion and the second light emitting portion
in common, and a third light emitting portion configured to
connect between a second driving power line and the
common connection pattern, wherein at least a portion of the
common connection pattern is configured to overlap with the
second driving power line in plan view.

[0013] In another aspect, a light emitting diode display
apparatus includes a pixel disposed on a substrate and
configured to display an image, wherein the pixel includes
a pixel circuit connected to a data line, first and second gate
lines which are perpendicular to the data line, and a first
driving power line which is parallel to the data line, first and
second light emitting devices configured to connect to the
pixel circuit, a common connection pattern configured to
connect the first light emitting device and the second light
emitting device in common, and a third light emitting device
connected between a second driving power line and the
common connection pattern, wherein at least one of the first
and second light emitting devices is configured to connect to
the second driving power line via the common connection
pattern.

[0014] In another aspect, a display apparatus includes a
pixel including a first light-emitting device, a second light-
emitting device, a third light-emitting device; a first pixel
circuit connected to a first power line and configured to drive
the first light-emitting device; a second pixel circuit con-
nected to the first power line and configured to drive the
second light-emitting device; and a connection pattern con-
figured to connect the first light-emitting device and the
second light-emitting device to the third light-emitting
device, wherein the third light-emitting device is connected
between the connection pattern and a second power line that
is parallel to the first power line, and wherein a portion of the
connection pattern overlaps with the second power line.

[0015] According to one or more embodiments of the
present disclosure, the light emitting diode display apparatus
may facilitate repair of the defective pixel, to thereby
improve reliability and yield.
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[0016] According to one or more embodiments of the
present disclosure, the light emitting diode display apparatus
may facilitate the reduction of power consumption.

[0017] It is to be understood that both the foregoing
general description and the following detailed description
are exemplary and explanatory and are intended to provide
further explanation of the disclosure as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0018] The accompanying drawings, which are included
to provide a further understanding of the disclosure and are
incorporated in and constitute a part of this specification,
illustrate embodiments of the disclosure and together with
the description serve to explain the principles of the disclo-
sure. In the drawings:

[0019] FIG. 1 illustrates a light emitting diode display
apparatus according to one embodiment of the present
disclosure;

[0020] FIG. 2 is a circuit diagram for explaining one pixel
shown in FIG. 1;

[0021] FIG. 3 is a cross sectional view illustrating first to
third light emitting devices shown in FIG. 2;

[0022] FIG. 4 illustrates a layout of the pixel shown in
FIG. 2.

[0023] FIG. 5 is a cross sectional view along I-I' of FIG.
4,

[0024] FIG. 6 is a cross sectional view along II-1I' of FIG.
4,

[0025] FIG. 7 illustrates a light emission of a normal pixel

in the light emitting diode display apparatus according to
one embodiment of the present disclosure;

[0026] FIG. 8 illustrates a light emission of a repair pixel
in the light emitting diode display apparatus according to
one embodiment of the present disclosure;

[0027] FIG. 9 illustrates a repairing method of the repair
pixel shown in FIG. 8; and

[0028] FIG. 10 illustrates a multi screen display apparatus
according to one embodiment of the present disclosure.

DETAILED DESCRIPTION OF THE
DISCLOSURE

[0029] Reference will now be made in detail to embodi-
ments of the present disclosure, examples of which are
illustrated in the accompanying drawings.

[0030] Advantages and features of the present disclosure,
and implementation methods thereof will be clarified
through following embodiments described with reference to
the accompanying drawings. The present disclosure may,
however, be embodied in different forms and should not be
construed as limited to the embodiments set forth herein.
Rather, these embodiments are provided so that this disclo-
sure will be thorough and complete, and will fully convey
the scope of the present disclosure to those skilled in the art.
Further, the present disclosure is only defined by scopes of
claims.

[0031] A shape, a size, a ratio, an angle, and a number
disclosed in the drawings for describing embodiments of the
present disclosure are merely an example, and thus, the
present disclosure is not limited to the illustrated details.
Like reference numerals refer to like elements throughout
the specification. In the following description, when the
detailed description of the relevant known function or con-
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figuration is determined to unnecessarily obscure the impor-
tant point of the present disclosure, the detailed description
will be omitted.

[0032] In a case where “comprise,” “have,” and “include”
described in the present specification are used, another part
may be added unless “only~" is used. The terms of a singular
form may include plural forms unless referred to the con-
trary.

[0033] In construing an element, the element is construed
as including an error range although there is no explicit
description.

[0034] In describing a position relationship, for example,
when the position relationship is described as “upon~,”
“above~,” “below~,” and “next to~,” one or more portions
may be arranged between two other portions unless “just” or
“direct” is used.

[0035] In describing a time relationship, for example,
when the temporal order is described as “after~,” “subse-
quent~,” “next~,” and “before~,” a case which is not con-
tinuous may be included unless “just” or “direct” is used.
[0036] It will be understood that, although the terms
“first,” “second,” etc. may be used herein to describe various
elements, these elements should not be limited by these
terms. These terms are only used to distinguish one element
from another. For example, a first element could be termed
a second element, and, similarly, a second element could be
termed a first element, without departing from the scope of
the present disclosure.

[0037] It should be understood that the term “at least one”
includes all combinations related with any one item. For
example, “at least one among a first element, a second
element and a third element” may include all combinations
of two or more elements selected from the first, second and
third elements as well as each element of the first, second
and third elements.

[0038] Features of various embodiments of the present
disclosure may be partially or overall coupled to or com-
bined with each other, and may be variously inter-operated
with each other and driven technically as those skilled in the
art can sufficiently understand. The embodiments of the
present disclosure may be carried out independently from
each other, or may be carried out together in co-dependent
relationship.

[0039] Hereinafter, a light emitting diode display appara-
tus, and a multi screen display apparatus using the same
according to embodiments of the present disclosure will be
described in detail with reference to the accompanying
drawings. In the drawings, the same or similar elements are
denoted by the same reference numerals even though they
are depicted in different drawings. And, a scale of elements
shown in the appended drawings may be different from a
real scale, for convenience of explanation, whereby it is not
limited to the scale shown in the drawings.

[0040] FIG. 1 illustrates a light emitting diode display
apparatus according to one embodiment of the present
disclosure.

[0041] With reference to FIG. 1, the light emitting diode
display apparatus according to one embodiment of the
present disclosure may include a substrate 100 and a panel
driving circuit 700.

[0042] The substrate 100 corresponds to a thin film tran-
sistor array substrate, which may be formed of a glass
material or a plastic material. The substrate 100 according to
one embodiment of the present disclosure may include a
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plurality of gate lines (GL), a plurality of data lines (DL), a
plurality of first driving power lines (PL1), a plurality of
second driving power lines (PL.2), and a plurality of pixels
®).

[0043] Each of the plurality of gate lines (GL) extends in
a first direction (X), and the plurality of gate lines (GL) may
be disposed at fixed intervals along a second direction (Y) on
the substrate 100, wherein the second direction (Y) is
perpendicular to the first direction (X). In this case, the first
direction (X) may be defined in a direction parallel to a
long-side direction of the substrate 100, and the second
direction (Y) may be defined in a direction parallel to a
short-side direction of the substrate 100. However, it may be
possible to define the first direction (X) and the second
direction (Y) in directions opposite to the above cases.
[0044] The plurality of data lines (DL) may be prepared on
the substrate 100 while being perpendicular to the plurality
of gate lines (GL). Each of the plurality of data lines (DL)
extends in the second direction (Y), and the plurality of data
lines (DL) may be disposed at fixed intervals along the first
direction (X).

[0045] The plurality of driving power lines (PL) are pre-
pared on the substrate 100 while being parallel to the data
lines (DL). The plurality of driving power lines (PL) may be
manufactured together with the plurality of data lines (DL).
Each of the plurality of driving power lines (PL) supplies
first pixel driving power, which is provided from the panel
driving circuit, to the adjacent pixel (P).

[0046] The plurality of second driving power lines (PL2)
are prepared on the substrate 100 while being parallel to the
data lines (DL). The plurality of second driving power lines
(PL2) may be manufactured together with the plurality of
data lines (DL). Each of the plurality of second driving
power lines (PL2) supplies second pixel driving power,
which is different from the first pixel driving power and is
provided from the panel driving circuit, to the adjacent pixel
(P). For example, the second pixel driving power may be a
cathode power source or a ground voltage.

[0047] Each of the plurality of pixels (P) may be prepared
in a pixel area defined by the gate line (GL.) and the data line
(DL). Each of the plurality of pixels (P) may be defined as
a minimum unit for emitting light. The adjacent three pixels
(P) may constitute one unit pixel for displaying a color. For
example, one unit pixel may include a red pixel, a green
pixel, and a blue pixel adjacently disposed, and may further
include a white pixel for improving a luminance.

[0048] At least three pixels (P) constituting one unit pixel
according to one embodiment of the present disclosure may
share one of the first driving power line (PL1). In this case,
the first driving power line (PL1) is prepared by each unit
pixel, whereby it is possible to reduce the number of first
driving power lines (PL1) prepared on the substrate 100.
[0049] The panel driving circuit 700 is connected with a
pad portion prepared on the substrate 100, and the panel
driving circuit 700 supplies a video signal corresponding to
video data supplied from a display driving system to the
plurality of pixels (P).

[0050] The panel driving circuit 700 according to one
embodiment of the present disclosure may include a gate
driving circuit 710, a data driving circuit 730, and a timing
control circuit 750. The gate driving circuit 700 is connected
with the plurality of gate lines (GL) disposed on the sub-
strate 100. The gate driving circuit 710 generates a gate
signal in accordance with an order that is preset based on a
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gate control signal supplied from the timing control circuit
750, and supplies the generated gate signal to the corre-
sponding gate line (GL).

[0051] The data driving circuit 730 is connected with the
plurality of data lines (DL) disposed on the substrate 100.
The data driving circuit 730 receives a data control signal
and pixel data for each pixel from the timing control circuit
750, and also receives a plurality of reference gamma
voltages from a power source circuit. The data driving
circuit 730 converts the pixel data for each pixel into a data
signal for each pixel by the use of data control signal and the
plurality of reference gamma voltages, and supplies the data
signal for each pixel to the corresponding data line (DL).
[0052] The timing control circuit 750 receives a timing
synchronization signal and video data from a display driving
system. The timing control circuit 750 generates pixel data
by aligning the video data to be appropriate for a pixel
arrangement structure of the substrate 100 on the basis of the
timing synchronization signal, and provides the generated
pixel data to the data driving circuit 730. Also, the timing
control circuit 750 generates the data control signal and the
gate control signal on the basis of the timing synchronization
signal, and controls a driving timing of each of the data
driving circuit 730 and the gate driving circuit 710 by the use
of data control signal and gate control signal.

[0053] FIG. 2 is a circuit diagram for explaining one pixel
shown in FIG. 1. FIG. 3 is a cross sectional view illustrating
first to third light emitting devices shown in FIG. 2. FIG. 4
illustrates a layout of the pixel shown in FIG. 2. In the circut
diagram of FIG. 2, a black-colored circular dot indicates an
electrically connected portion between lines, and an inter-
section portion of lines or overlapped portion of lines, in
which the black-colored circular dot is not shown, indicates
an electrically-disconnected (or insulated) portion between
lines.

[0054] With reference to FIGS. 1 to 4, the pixel (P)
according to one embodiment of the present disclosure may
include a pixel circuit (PC), a first light emitting device
(ED1), a second light emitting device (ED2), a common
connection pattern (CCP), and a third light emitting device
(ED3).

[0055] The pixel circuit (PC) may be connected with the
adjacent data line (DL), the first and second gate lines (GLa,
GLb) which intersect with the data line (DL), and the first
driving power line (PL1) which is parallel to the data line
(DL). In this case, the second gate line (GLb) may be a
redundancy gate line which is prepared for a driving defect
(or operation defect) of the first light emitting device (ED1).
The pixel circuit (PC) may supply a data current correspond-
ing to the data signal supplied to the data line (DL) to at least
one of the first light emitting device (ED1) and the second
light emitting device (ED2). The pixel circuit (PC) accord-
ing to one embodiment of the present disclosure may include
a first pixel circuit (PC1) and a second pixel circuit (PC2).
[0056] The first pixel circuit (PC1) is connected with the
first gate line (GLa), the data line (DL), and the first driving
power line (PL1). The first pixel circuit (PC1) supplies the
data current corresponding to the data signal supplied
through the data line (DL) to the first light emitting device
(ED1) in response to a first gate signal supplied to the first
gate line (GLa). The first pixel circuit (PC1) according to
one embodiment of the present disclosure may include a first
switching thin film transistor (Tsw1), a first driving thin film
transistor (Tdrl), and a first capacitor (Cstl).
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[0057] The first switching thin film transistor (Tsw1) may
include a gate electrode connected with the adjacent first
gate line (GLa), a first source/drain electrode connected with
the data line (DL), and a second source/drain electrode
connected with a first node (N1) which is connected with a
gate electrode of the first driving thin film transistor (Tdr1).
The first switching thin film transistor (Tsw1) is switched by
the gate signal supplied to the first gate line (GLa), whereby
the first switching thin film transistor (Tsw1) supplies the
data signal, which is supplied through the data line (DL), to
the gate electrode of the first driving thin film transistor
(Tdr1).

[0058] The first driving thin film transistor is turned on by
a voltage supplied from the first switching thin film transis-
tor (Tswl) and/or a voltage of the first capacitor (Cstl), to
thereby control an amount of current flowing from the first
driving power line (PL1) to the first light emitting device
(ED1). The first driving thin film transistor (Tdr1) according
to one embodiment of the present disclosure may include a
gate electrode connected with the second source/drain elec-
trode (or first node (N1)) of the first switching thin film
transistor (Tsw1), a source electrode connected with the first
driving power line (PL1), and a drain electrode connected
with the first light emitting device (ED1). In this case, the
first driving thin film transistor (Tdrl) is a P-type thin film
transistor comprising a semiconductor layer doped with
P-type dopant, but is not limited to this type. For example,
the first driving thin film transistor (Tdr1) may be formed in
an N-type thin film transistor comprising a semiconductor
layer doped with N-type dopant. In case of the N-type first
driving thin film transistor (Tdrl), a source electrode may be
connected with the first light emitting device (ED1), and a
drain electrode may be connected with the first driving
power line (PL1).

[0059] The first capacitor (Cstl) is prepared in an overlap
area between the gate electrode and the source electrode of
the first driving thin film transistor (Tdr1). The first capacitor
(Cstl) stores a voltage corresponding to the data signal
supplied to the gate electrode of the first driving thin film
transistor (Tdr1), and turns on the first driving thin film
transistor (Tdrl) by the use of the stored voltage.

[0060] The second pixel circuit (PC2) is connected with
the second gate line (GLb), the data line (DL), and the first
driving power line (PL1). The second pixel circuit (PC2)
supplies the data current corresponding to the data signal
supplied through the data line (DL) to the second light
emitting device (ED2) in response to a second gate signal
supplied to the second gate line (GLb). The second pixel
circuit (PC2) according to one embodiment of the present
disclosure may include a second switching thin film tran-
sistor (Tsw2), a second driving thin film transistor (Tdr2),
and a second capacitor (Cst2).

[0061] The second switching thin film transistor (Tsw2)
may include a gate electrode connected with the adjacent
second gate line (GLb), a first source/drain electrode con-
nected with the data line (DL), and a second source/drain
electrode connected with a second node (N2) which is
connected with a gate electrode of the second driving thin
film transistor (Tdr2). The second switching thin film tran-
sistor (Tsw2) is switched by the gate signal supplied to the
second gate line (GLb), whereby the second switching thin
film transistor (Tsw2) supplies the data signal, which is
supplied through the data line (DL), to the gate electrode of
the second driving thin film transistor (Tdr2).
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[0062] The second driving thin film transistor (Tdr2) is
turned-on by a voltage supplied from the second switching
thin film transistor (Tsw2) and/or a voltage of the second
capacitor (Cst2), to thereby control an amount of current
flowing from the first driving power line (PL1) to the second
light emitting device (ED2). The second driving thin film
transistor (Tdr2) according to one embodiment of the pres-
ent disclosure may include a gate electrode connected with
the second source/drain electrode (or second node (N2)) of
the second switching thin film transistor (Tsw2), a source
electrode connected with the first driving power line (PL1),
and a drain electrode connected with the second light
emitting device (ED2). In this case, the second driving thin
film transistor (Tdr2) is a P-type thin film transistor com-
prising a semiconductor layer doped with P-type dopant, but
is not limited to this type. For example, the second driving
thin film transistor (Tdr2) may be formed in an N-type thin
film transistor comprising a semiconductor layer doped with
N-type dopant. In case of the N-type second driving thin film
transistor (Tdr2), a source electrode may be connected with
the second light emitting device (ED2), and a drain electrode
may be connected with the first driving power line (PL1).
[0063] The second capacitor (Cst2) is prepared in an
overlap area between the gate electrode and the source
electrode of the second driving thin film transistor (Tdr2).
The second capacitor (Cst2) stores a voltage corresponding
to the data signal supplied to the gate electrode of the second
driving thin film transistor (Tdr2), and turns on the second
driving thin film transistor (Tdr2) by the use of the stored
voltage.

[0064] Selectively, each of the first pixel circuit (PC1) and
the second pixel circuit (PC2) may further include at least
one compensation thin film transistor for compensating a
change of a threshold voltage in the driving thin film
transistor (Tdrl, Tdr2), and may also include at least one
auxiliary capacitor. Each of the first pixel circuit (PC1) and
the second pixel circuit (PC2) may be additionally supplied
with compensation power such as an initialization voltage in
accordance with the number of thin film transistors and
auxiliary capacitors. Accordingly, each of the first pixel
circuit (PC1) and the second pixel circuit (PC2) according to
an embodiment of the present disclosure may drive the light
emitting device (ED1, ED2) in a current driving method
identical to that of each pixel in an organic light emitting
display apparatus, whereby it can be changed to a pixel
circuit of the organic light emitting display apparatus that
may be generally known to those in the art. For example,
each of the first pixel circuit (PC1) and the second pixel
circuit (PC2) according to the embodiment of the present
disclosure may be changed to a pixel circuit in Korean
Patent Application Registration No. 10-1749752, Korean
Patent Application Publication No. 10-2017-0037729,
Korean Patent Application Publication No. 10-2017-
0062603, or Korean Patent Application Publication No.
10-2017-0081078.

[0065] The second pixel circuit (PC2) according to one
embodiment of the present disclosure may be used as a
redundancy circuit prepared for a driving defect of the first
light emitting device (ED1), as caused by an electrical shock
or a misalignment generated by a process of mounting the
first light emitting device (ED1) on the substrate 100.
[0066] The first light emitting device (ED1) is electrically
connected between the first pixel circuit (PC1) and the third
light emitting device (ED3). The first light emitting device
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(ED1) may emit light by a current flowing from the first
pixel circuit (PC1), that is, the first driving thin film tran-
sistor (Tdr1) to the second driving power line (P1.2) through
the third light emitting device (ED3). The first light emitting
device (ED1) according to one embodiment of the present
disclosure may be a micro light emitting diode chip emitting
any one among red colored light, green colored light, blue
colored light. and white colored light.

[0067] The first light emitting device (ED1) according to
one embodiment of the present disclosure may include a first
terminal connected with the first pixel circuit (PC1), and a
second terminal connected with the common connection
pattern (CCP). Accordingly, the first light emitting device
(ED1) together with the first pixel circuit (PC1) may form a
first light emitting portion of the pixel (P). In this case, with
respect to a second direction (Y), the first light emitting
portion may be disposed in an upper portion of the pixel (P)
adjacent to the first gate line (GLa).

[0068] The second light emitting device (ED2) is electri-
cally connected between the second pixel circuit (PC2) and
the third light emitting device (ED3). The second light
emitting device (ED2) may emit light by a current flowing
from the second pixel circuit (PC2), that is, the second
driving thin film transistor (Tdr2) to the second driving
power line (PL2) through the third light emitting device
(ED3). The second light emitting device (ED2) according to
one embodiment of the present disclosure may be a micro
light emitting diode chip of emitting the same colored light
as that of the first light emitting device (ED1). The second
light emitting device (ED2) may be used as a redundancy
light emitting device prepared for a driving defect of the first
light emitting device (ED1) caused by an electrical shock or
a misalignment generated by a process of mounting the first
light emitting device (ED1) on the substrate 100.

[0069] The second light emitting device (ED2) according
to one embodiment of the present disclosure may include a
first terminal connected with the second pixel circuit (PC2),
and a second terminal connected with the common connec-
tion pattern (CCP). Accordingly, the second light emitting
device (ED2) together with the second pixel circuit (PC2)
may form a second light emitting portion of the pixel (P). In
this case, with respect to the second direction (Y), the second
light emitting portion may be disposed in a lower portion of
the pixel (P) adjacent to the second gate line (GLb).
[0070] The third light emitting device (ED3) may be
connected between the second driving power line (PL.2) and
the common connection pattern (CCP). For example, the
third light emitting device (ED3) is electrically series-
connected with the first light emitting device (ED1) through
the common connection pattern (CCP), and is also electri-
cally series-connected with the second light emitting device
(ED2). Accordingly, the first light emitting device (ED1) and
the second light emitting device (ED2) are parallel-con-
nected with each other by the common connection pattern
(CCP), and each of the first light emitting device (ED1) and
the second light emitting device (ED2) is series-connected
with the third light emitting device (ED3). The third light
emitting device (ED3) according to one embodiment of the
present disclosure may be a micro light emitting diode chip
emitting the same colored light as that of the first light
emitting device (ED1).

[0071] As the third light emitting device (ED3) is electri-
cally series-connected with the first light emitting device
(ED1) or the second light emitting device (ED2), a lumi-
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nance in a light emission of the pixel (P) may be improved,
and an input current supplied to the pixel (P) is reduced by
half so that it may be possible to reduce power consumption,
thereby reducing total power consumption of the light
emitting diode display apparatus. And, if a driving defect
occurs in the first light emitting device (ED1), the third light
emitting device (ED3) is electrically series-connected with
the second light emitting device (ED2) in accordance with
the redundancy driving of the pixel (P), thereby enabling a
normal driving of the pixel (P).

[0072] The third light emitting device (ED3) according to
one embodiment of the present disclosure may include a first
terminal connected with the common connection pattern
(CCP), and a second terminal connected with the second
driving power line (PL2). Thus, the third light emitting
device (ED3) may form a third light emitting portion. In this
case, with respect to the second direction (Y), the third light
emitting portion may be disposed in a middle portion of the
pixel (P) between the first gate line (GLa) and the second
gate line (GLb). Accordingly, the third light emitting device
(ED3) may be disposed between the first light emitting
device (ED1) and the second light emitting device (ED2). In
this case, if a distance (D1) between the first light emitting
device (ED1) and the third light emitting device (ED3) and
a distance (D2) between the second light emitting device
(ED2) and the third light emitting device (ED3) are asym-
metric with respect to the third light emitting device (ED3),
luminance uniformity by each pixel may be deteriorated,
thereby deteriorating picture quality such as through a line
defect. Accordingly, the first, second and third light emitting
devices (ED1, ED2, ED3) may be arranged in a straight line
along the second direction (Y), and a first distance between
the third light emitting device (ED3) and the first light
emitting device (ED1) may be designed to be identical to a
second distance between the third light emitting device
(ED3) and the second light emitting device (ED2), so that it
may be possible to prevent picture quality from being
deteriorated by the asymmetric arrangement of the first to
third light emitting devices (ED1, ED2, ED3).

[0073] The common connection pattern (CCP) is con-
nected with the first light emitting device (ED1) and the
second light emitting device (ED2) in common, whereby the
first light emitting device (ED1) and the second light emit-
ting device (ED2) are electrically parallel-connected with
each other. Some of the common connection pattern (CCP)
may be disposed on the substrate 100 while being over-
lapped with the second driving power line (PL2). If a driving
defect occurs in the third light emitting device (ED3), some
of the common connection pattern (CCP) may connect at
least one of the first light emitting device (ED1) and the
second light emitting device (ED2) with the second driving
power line (PL2). In this case, some of the common con-
nection pattern (CCP) may be used as a laser welding
portion (or repair point) for laser welding by a laser repairing
process.

[0074] The common connection pattern (CCP) according
to one embodiment of the present disclosure may include a
first terminal connection line (TCL1), a first overlap line
(OL1), a second terminal connection line (TCL2), a second
overlap line (OL2), and a third terminal connection line
(TCL3).

[0075] The first terminal connection line (TCL1) is dis-
posed on the substrate 100 while being parallel to the first
direction (X), and is electrically connected with the second
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terminal of the first light emitting device (ED1). For
example, one end of the first terminal connection line
(TCL1) may be electrically connected with the second
terminal of the first light emitting device (ED1). And, the
other end of the first terminal connection line (TCL1) may
be overlapped with the second driving power line (PL2).
[0076] The first overlap line (OL1) extends from the first
terminal connection line (TCL1) while being parallel to the
second direction (Y), and is overlapped with the second
driving power line (PL2). For example, one end of the first
overlap line (OL1) may be connected with the other end of
the first terminal connection line (TCL1) while being dis-
posed on the second driving power line (PL2). And, the other
end of the first overlap line (OL1) may be disposed on the
second driving power line (PL2) disposed between the first
gate line (GLa) and the second gate line (GLb). Thus, if a
driving defect occurs in the third light emitting device
(ED3), the first overlap line (OL1), which is overlapped with
the second driving power line (PL2), may be electrically
connected with the second driving power line (PL2),
whereby at least some area of the first overlap line (OL1)
may be used as a first laser welding portion (LWP1, or repair
point) for laser welding by a laser repairing process.
[0077] The second terminal connection line (TCL2)
extends from the first overlap line (OL1), and is connected
with the first terminal of the third light emitting device
(ED3). For example, one end of the second terminal con-
nection line (TCL2) may be connected with the other end of
the first overlap line (OL1) while being disposed on the
second driving power line (PL2). And, the other end of the
second terminal connection line (TCL2) may be overlapped
with the second driving power line (PL2). Also, a middle
portion of the second terminal connection line (TCL2)
between one end of the second terminal connection line
(TCL2) and the other end of the second terminal connection
line (TCL2) may be provided to surround the third light
emitting device (ED3), and may be connected with the first
terminal of the third light emitting device (ED3). The second
terminal connection line (TCL2) according to one embodi-
ment of the present disclosure may have a “ > shape on the
plane structure.

[0078] The second overlap line (OL2) extends from the
second terminal connection line (TCL2) while being parallel
to the second direction (Y), and is overlapped with the
second driving power line (PL2). For example, one end of
the second overlap line (OL2) may be connected with the
other end of the second terminal connection line (TCL2)
while being disposed on the second driving power line
(PL2). And, the other end of the second overlap line (OL2)
may be disposed on the second driving power line (PL2).
Thus, if a driving defect occurs in the third light emitting
device (ED3), the second overlap line (OL2), which is
overlapped with the second driving power line (PL2), may
be electrically connected with the second driving power line
(PL2), whereby at least some area of the second overlap line
(OL2) may be used as a second laser welding portion
(LWP2, or repair point) for laser welding by a laser repairing
process.

[0079] The third terminal connection line (TCL3) extends
from the other end of the second overlap line (OL2) while
being parallel to the first direction (X), and is electrically
connected with the second terminal of the second light
emitting device (ED2). For example, one end of the third
terminal connection line (TCL3) may be connected with the

Jul. 2, 2020

other end of the second overlap line (OL2) while being
disposed on the second driving power line (PL2). And, the
other end of the third terminal connection line (TCL3) may
be electrically connected with the second terminal of the
second light emitting device (ED2).

[0080] As the common connection pattern (CCP) is con-
nected with the second terminal in each of the first light
emitting device (ED1) and the second light emitting device
(ED2), and the first terminal of the third light emitting
device (ED3) in common, the first light emitting device
(ED1) and the second light emitting device (ED2) are
parallel-connected with each other, and each of the first light
emitting device (ED1) and the second light emitting device
(ED2) is series-connected with the third light emitting
device (ED3). Thus, if a driving defect occurs in the third
light emitting device (ED3), at least one of the first overlap
line (OL1) and the second overlap line (OL2) may be
electrically connected with the second driving power line
(PL2) by a laser repairing process, to thereby improve
reliability and yield of the pixel (P).

[0081] The pixel (P) according to one embodiment of the
present disclosure may further include first to third bridge
electrode patterns (BEP1, BEP2, BEP3). The first bridge
electrode pattern (BEP1) electrically connects the first pixel
circuit (PC1) with the first terminal of the first light emitting
device (ED1). For example, the first bridge electrode pattern
(BEP1) may electrically connect the source electrode of the
first driving thin film transistor (Tdr1) with the first terminal
of the first light emitting device (ED1).

[0082] The second bridge electrode pattern (BEP2) elec-
trically connects the second pixel circuit (PC2) with the first
terminal of the second light emitting device (ED2). For
example, the second bridge electrode pattern (BEP2) may
electrically connect the source electrode of the second
driving thin film transistor (Tdr2) with the first terminal of
the second light emitting device (ED2).

[0083] The third bridge electrode pattern (BEP3) electri-
cally connects the second terminal of the third light emitting
device (ED3) with the second driving power line (PL2). In
this case, the second terminal connection line (TCL2) of the
common connection pattern (CCP) extends from the first
overlap line (OL1) to make a detour around the third bridge
electrode pattern (BEP3), and is connected with the second
overlap line (OL2).

[0084] The common connection pattern (CCP) and the
first to third bridge electrode patterns (BEP1, BEP2, BEP3)
may be formed of a transparent conductive material, for
example, Indium Tin Oxide (ITO) or Indium Zinc Oxide
(IZO), but are not limited to these materials.

[0085] With reference to FIG. 3, each of the first to third
light emitting devices (ED1, ED2, ED3) according to one
embodiment of the present disclosure may include an emis-
sion layer (EL), a first terminal (T1, or anode terminal), and
a second terminal (T2, or cathode terminal).

[0086] The emission layer (EL) emits light by a re-bond of
electron and hole in accordance with a current flowing
between the first terminal (T1) and the second terminal (T2).
The emission layer (EL) according to one embodiment of
the present disclosure may include a first semiconductor
layer (SL1), an active layer (ACL), and a second semicon-
ductor layer (SL2).

[0087] The first semiconductor layer (SL1) provides the
electron to the active layer (ACL). The first semiconductor
layer (SL1) according to one embodiment of the present
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disclosure may be formed of n-GaN-based semiconductor
material, for example, GaN, AlGaN, InGaN or AllnGaN.
Herein, dopant used for a doping process of the first semi-
conductor layer (SL1) may be Si, Ge, Se, Te or C.

[0088] The active layer (ACL) is prepared on one side of
the first semiconductor layer (SL1). The active layer (ACL)
has a multi quanturm well (MQW) structure comprising a
well layer, and a barrier layer whose band gap is relatively
higher than that of the well layer. The active layer (ACL)
according to one embodiment of the present disclosure may
have a multi quantum well structure such as InGaN/GaN.

[0089] The second semiconductor layer (SL2) is prepared
on the active layer (ACL), and the second semiconductor
layer (SL2) provides the hole to the active layer (ACL). The
second semiconductor layer (SL.2) according to one embodi-
ment of the present disclosure may be formed of p-GaN-
based semiconductor material, for example, GaN, AlGaN,
InGaN or AllnGaN. Herein, dopant used for a doping
process of the second semiconductor layer (SL2) may be
Mg, Zn or Be.

[0090] The first terminal (T1) is prepared on the second
semiconductor layer (SL2).

[0091] The second terminal (T2) is prepared on the other
side of the first semiconductor layer (SL1), whereby the
second terminal (T2) is electrically separated from the active
layer (ACL) and the second semiconductor layer (SL2).

[0092] Each of the first terminal (T1) and the second
terminal (T2) according to one embodiment of the present
disclosure may be formed of a material comprising at least
one selected from metal materials such as Au, W, Pt, Si, Ir,
Ag, Cu, Ni, Ti, or Cr, and their alloys. Each of the first
terminal (T1) and the second terminal (T2) according to
another embodiment of the present disclosure may be
formed of a transparent conductive material, for example,
Indium Tin Oxide (ITO) or Indium Zine Oxide (IZO), but is
not limited to these materials.

[0093] Additionally, the first semiconductor layer (SL1),
the active layer (ACL), and the second semiconductor layer
(SL2) may be prepared in a sequential deposition structure
on a semiconductor substrate. Herein, the semiconductor
substrate includes a semiconductor material such as silicon
substrate or sapphire substrate. This semiconductor substrate
is used as a growth substrate for growing each of the first
semiconductor layer (SL1), the active layer (ACL), and the
second semiconductor layer (SL2), and is then separated
from the first semiconductor layer (SL1) by a substrate
separation process. Herein, the substrate separation process
may be a laser lift off process or a chemical lift off process.
Because the growth semiconductor substrate is removed
from the light emitting device, the light emitting device may
have a relatively small thickness, whereby the light emitting
device may be disposed in each pixel (P).

[0094] Each of the first to third light emitting devices
(ED1, ED2, ED3) emits light by a re-bond of electron and
hole in accordance with a current flowing between the first
terminal (T1) and the second terminal (T2). The light
emitted from the first to third light emitting devices (ED1,
ED2, ED3) passes through each of the first and second
terminals T1, T2), and is then emitted to the outside. In other
words, the light emitted from the first to third light emitting
devices (ED1, ED2, ED3) passes through each of the first
and second terminals (T1, T2), and is then emitted to the
outside, whereby an image is displayed.
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[0095] The first to third light emitting devices (ED1, ED2,
ED3) may include a first portion (FP, or front portion)
provided with the first and second terminals (T1, T2), and a
second portion (RP, or rear portion) which is opposite to the
first portion (FP). In this case, in comparison to the second
portion (RP), the first portion (FP) is relatively farther away
from the substrate 100. Herein, the first portion (FP) may be
relatively smaller than the second portion (RP). In this case,
each of the first to third light emitting devices (ED1, ED2,
ED3) may have a trapezoid shape comprising an upper side
corresponding to the first portion (FP), and a bottom side
corresponding to the second portion (RP). Each of the first
to third light emitting devices (ED1, ED2, ED3) may be
fixed onto the substrate 100 by the use of an adhesion
member.

[0096] Selectively, each of the first to third light emitting
devices (ED1, ED2, ED3) is not limited to a lateral chip
structure shown in FIG. 3. For example, each of the first to
third light emitting devices (ED1, ED2, ED3) may have a
vertical chip structure or a flip chip structure.

[0097] FIG. 5isa cross sectional view along of FIG. 4, and
FIG. 6 is a cross sectional view along of FIG. 4, which
illustrate a cross sectional structure of the pixel shown in
FIG. 2.

[0098] With reference to FIGS. 5 and 6 in connection with
FIG. 3, the pixel (P) of the light emitting diode display
apparatus according to the embodiment of the present dis-
closure may include the substrate 100, a pixel circuit layer
(PCL), a reflection pattern 130, an adhesive layer 150, the
first to third light emitting devices (ED1, ED2, ED3), a
planarization layer 170, the first to third bridge electrode
patterns (BEP1, BEP2, BEP3), the common connection
pattern (CCP), a bank pattern (BNK), a protection layer 190,
and an encapsulation substrate 300.

[0099] The substrate 100 is a transistor array substrate,
which may be formed of a glass material or a plastic
material.

[0100] The pixel circuit layer (PCL) may include the data
line (DL), the first and second gate lines (GLa, GLb), the
first driving power line (PL1), the second driving power line
(PL2), and the pixel circuit (PC).

[0101] The pixel circuit (PC) may include the first pixel
circuit (PC1) comprising the first switching thin film tran-
sistor (Tsw1), the first driving thin film transistor (Tdrl) and
the first capacitor (Cstl), and the second pixel circuit (PC2)
comprising the second switching thin film transistor (Tsw2),
the second driving thin film transistor (Tdr2) and the second
capacitor (Cst2).

[0102] Each of the first and second switching thin film
transistors (Tsw1, Tsw2) and the first and second driving thin
film transistors (Tdr1, Tdr2) may include an active layer 111,
a gate insulating layer 112, a gate electrode (GE), an
insulating interlayer 113, a drain electrode (DE), a source
electrode (SE), and a passivation layer 115.

[0103] The active layer 111 is formed in an island shape in
a transistor area of the pixel, and is configured to have a
length direction which is parallel to the first direction (X).
For example, the active layer 111 includes a channel area
(CA), a drain area (DA), and a source area (SA). In this case,
the drain area (DA) and the source area (SA) may be apart
from each other with the channel area (CA) interposed in
between while being parallel to each other. The active layer
111 may be formed of any one among amorphous silicon,



US 2020/0212279 Al

polycrystalline silicon and oxide, and may be formed of a
semiconductor material doped with p-type dopant, but is not
limited to these types.

[0104] The gate insulating layer 112 according to one
embodiment of the present disclosure may be formed on an
entire front surface of the substrate 100 including the active
layer 111. The gate insulating layer 112 according to another
embodiment of the present disclosure may be formed in an
island shape only on the channel area (CA) of the active
layer 111.

[0105] The gate electrode (GE) is formed on the gate
insulating layer 112 while being overlapped with the channel
area (CA) of the active layer 111. For example, the gate
electrode (GE) of the first switching thin film transistor
(Tswl) may protrude from one side of the first gate line
(GLa) toward the channel area (CA) of the active layer 111.
The gate electrode (GE) of the second switching thin film
transistor (Tsw2) may protrude from one side of the second
gate line (GLb) toward the channel area (CA) of the active
layer 111. The gate electrode (GE) of the first driving thin
film transistor (Tdrl) may be parallel to the first gate line
(GLa), and the gate electrode (GE) of the first driving thin
film transistor (Tdrl) may serve as a first lower capacitor
electrode (LCE1) of the first storage capacitor (Cstl). The
gate electrode (GE) of the second driving thin film transistor
(Tdr2) may be parallel to the second gate line (GLb), and the
gate electrode (GE) of the second driving thin film transistor
(Tdr2) may serve as a second lower capacitor electrode
(LCE2) of the second storage capacitor (Cst2). According to
one embodiment of the present disclosure, each of the first
gate line (GLa), the second gate line (GLb) and the gate
electrode (GE) may be formed in a single-layered structure
of any one material selected among molybdenum (Mo),
aluminum (Al), chrome (Cr), aurum (Au), titanium (Ti),
nickel (Ni), neodymium (Nd), copper (Cu), and their alloys,
or may be formed in a multi-layered structure of materials
selected among molybdenum (Mo), aluminum (Al), chrome
(Cr), aurum (Au), titanium (Ti), nickel (Ni), neodymium
(Nd), copper (Cu), and their alloys.

[0106] The insulating interlayer 113 may be formed on the
entire surface of the gate insulating layer 112 while being
configured to cover the gate electrode (GE). For example,
the insulating interlayer 113 may be formed of an inorganic
material such as silicon oxide (Si0x) or silicon nitride
(SiNx).

[0107] The source electrode (SE) is electrically connected
with the source area (SA) of the active layer 111 while being
prepared in the insulating interlayer 113 being overlapped
with the source area (SA) of the active layer 111. For
example, the source electrode (SE) of the first switching thin
film transistor (Tsw1) protrudes from a first side of the data
line (DL) toward the source area (SA) of the active layer 111,
and is electrically connected with the source area (SA) of the
active layer 111 via a first source contact hole (Hsl). The
source electrode (SE) of the second switching thin film
transistor (Tsw2) protrudes from a second side of the data
line (DL) toward the source area (SA) of the active layer 111,
and is electrically connected with the source area (SA) of the
active layer 111 via a second source contact hole (Hs2). The
source electrode (SE) of the first driving thin film transistor
(Tdr1) protrudes from a first side of the first driving power
line (PL1) toward the source area (SA) of the active layer
111, and is electrically connected with the source area (SA)
of the active layer 111 via a third source contact hole (Hs3).
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The source electrode (SE) of the second driving thin film
transistor (Tdr2) protrudes from a second side of the first
driving power line (PL1) toward the source area (SA) of the
active layer 111, and is electrically connected with the
source area (SA) of the active layer 111 via a fourth source
contact hole (Hs4).

[0108] The drain electrode (DE) is electrically connected
with the drain area (DA) of the active layer 111 while being
prepared on the insulating interlayer 113 being overlapped
with the drain area (DA) of the active layer 111. For
example, the drain electrode (DE) of the first switching thin
film transistor (Tsw1) is formed in an island shape on the
insulating interlayer 113 being overlapped with the drain
area (DA) of the active layer 111, whereby the drain elec-
trode (DE) of the first switching thin film transistor (Tsw1)
may be electrically connected with the drain area (DA) of
the active layer 111 via a first drain contact hole (Hd1), and
may be electrically connected with the gate electrode (GE)
of the first driving thin film transistor (Tdrl) via a first node
contact hole. Furthermore, the drain electrode (DE) of the
second switching thin film transistor (Tsw2) is formed in an
island shape on the insulating interlayer 113 being over-
lapped with the drain area (DA) of the active layer 111,
whereby the drain electrode (DE) of the second switching
thin film transistor (Tsw2) may be electrically connected
with the drain area (DA) of the active layer 111 via a second
drain contact hole (Hd2), and may be electrically connected
with the gate electrode (GE) of the second driving thin film
transistor (Tdr2) via a second node contact hole. Also, the
drain electrode (DE) of the first driving thin film transistor
(Tdr1) is formed in an island shape on the insulating
interlayer 113 being overlapped with the drain area (DA) of
the active layer 111, and is electrically connected with the
drain area (DA) of the active layer 111 via a third drain
contact hole (Hd3). Additionally, the drain electrode (DE) of
the second driving thin film transistor (Tdr2) is formed in an
island shape on the insulating interlayer 113 being over-
lapped with the drain area (DA) of the active layer 111, and
is electrically connected with the drain area (DA) of the
active layer 111 via a fourth drain contact hole (Hd4).
[0109] The second driving power line (PL2) together with
the data line (DL), the drain electrode (DE), the source
electrode (SE) and the first driving power line (PL1) may be
formed on the insulating interlayer 113.

[0110] The data line (DL), the drain electrode (DE), the
source electrode (SE), the first driving power line (PL1) and
the second driving power line (PL2) may be formed of the
same metal material. For example, each of the data line
(DL), the drain electrode (DE), the source electrode (SE),
the first driving power line (PL1) and the second driving
power line (PL.2) may be formed in a single-layered struc-
ture of any one material selected among molybdenum (Mo),
aluminum (Al), chrome (Cr), aurum (Au), titanium (Ti),
nickel (Ni), neodymium (Nd), copper (Cu), and their alloys,
or may be formed in a multi-layered structure of materials
selected among molybdenum (Mo), aluminum (Al), chrome
(Cr), aurum (Au), titanium (Ti), nickel (Ni), neodymium
(Nd), copper (Cu), and their alloys.

[0111] The pixel circuit (PC) may further include a first
upper capacitor electrode (UCE1) which protrudes from a
third side of the first driving power line (PL1) toward the
gate electrode (GE) of the first driving thin film transistor
(Tdr1), and a second upper capacitor electrode (UCE2)
which protrudes from a fourth side of the first driving power
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line (PL1) toward the gate electrode (GE) of the second
driving thin film transistor (Tdr2). Accordingly, the first
lower capacitor electrode (LCE1) and the first upper capaci-
tor electrode (UCE1), which are overlapped with each other
with the insulating interlayer 113 interposed in between,
constitute the first storage capacitor (Cstl). A second lower
capacitor electrode (LCE2) and the second upper capacitor
electrode (UCE2), which are overlapped with each other
with the insulating interlayer 113 interposed in between,
constitute a second storage capacitor (Cst2).

[0112] The passivation layer 115 is formed on the sub-
strate 100 while being configured to cover the remaining
areas of the insulating interlayer 113, except for the second
driving power line (PL2) and the drain electrode (DE) in
each of the first and second driving thin film transistors
(Tdr1, Tdr2). The passivation layer 115 according to one
embodiment of the present disclosure may have a thickness
of 0.04 um (micrometers) or more than 0.04 pm (microm-
eters) in order to prevent an electrical short between the
second driving power line (PL2) and the overlap line (OL1,
OL2) in the laser welding portion (LWP1, LWP2) designed
in the overlap line (OL1, OL2) of the common connection
pattern (CCP). An electrical efficiency may be improved in
accordance with the increase of thickness. However, in
consideration of manufacturing cost and manufacturing pro-
cess time, the passivation layer 115 according to one
embodiment of the present disclosure may have a thickness
of 0.04 um (micrometers) ~0.5 pm (micrometers).

[0113] Thereflection pattern 130 is disposed in the mount-
ing areas of first to third devices which are preset on the
passivation layer 115, and is overlapped with each of the first
to third light emitting devices (ED1, ED2, ED3). For
example, the reflection pattern 130 may be disposed
between the substrate 100 and each of the first to third light
emitting devices (ED1, ED2, ED3). Also, the reflection
pattern 130 may be additionally deposited in the second
driving power line (PL2) and the drain electrode (DE) in
each of the first and second driving thin film transistors
(Tdr1, Tdr2). In this case, the reflection pattern 130 may
serve as a pattern for protecting the drain electrode (DE) and
the second driving power line (PL2) for a process of
patterning the drain electrode (DE) and the second driving
power line (PL2).

[0114] The reflection pattern 130 according to one
embodiment of the present disclosure may be formed of a
metal material with relatively high reflectance. The reflec-
tion pattern 130 reflects light, which is emitted from each of
the first to third light emitting devices (ED1, ED2, ED3),
toward the encapsulation substrate 300. Accordingly, the
light emitting diode display apparatus according to one
embodiment of the present disclosure comprises the reflec-
tion pattern 130, to thereby realize a top emission structure.
[0115] Additionally, as shown in an expanded view (A) of
FIG. 5, the reflection pattern 130 may be additionally
disposed on the passivation layer 115 being overlapped with
the laser welding portion (LWP1, LWP2) preset in the
overlap line (OL1, OL2) of the common connection pattern
(CCP). In this case, some areas of the overlap line (OL1,
OL2) of the common connection pattern (CCP) may be
directly connected with the reflection pattern 130, and the
reflection pattern 130 is overlapped with the second driving
power line (PL2) with the passivation layer 115 interposed
in between so that it may be possible to prevent the passi-
vation layer 115 overlapped with some areas of the overlap
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line (OL1, OL2) of the common connection pattern (CCP)
from being removed by a patterning process of the pla-
narization layer 170, and furthermore, to prevent an electri-
cal short between the second driving power line (PL2) and
the overlap line (OL1, OL2) of the common connection
pattern (CCP) in accordance with the decrease in thickness
of the passivation layer 115. Accordingly, the reflection
pattern 130, which is electrically connected with the com-
mon connection pattern (CCP) and is overlapped with the
second driving power line (PL2) with the passivation layer
115 interposed in between, may function as an etch stopping
layer (or etch prevention layer) for preventing an etch of the
passivation layer 115 overlapped with the laser welding
portion (LWP1, LWP2).

[0116] The adhesive layer 150 is formed on the reflection
pattern 130 disposed on the mounting areas of the first to
third devices. The adhesive layer 150 may be formed on the
remaining areas of the passivation layer 115 except for a
pattern contact area designed on the second driving power
line (PL.2). In an example, the adhesive layer 150 may be
formed of photo-curable adhesive resin.

[0117] Each of the first to third light emitting devices
(ED1, ED2, ED3) is adhered to the adhesive layer 150
disposed in the corresponding device mounting area, and is
then fixed into the inside of the pixel (P). In this case, the
second portion (RP) in each of the first to third light emitting
devices (ED1, ED2, ED3) is adhered to the adhesive layer
150, and the first terminal (T1) and the second terminal (T2)
disposed in the first portion (FP) of each of the first to third
light emitting devices (ED1, ED2, ED3) respectively con-
front the direction facing toward the substrate 10 and its
opposite direction.

[0118] The planarization layer 170 having a relatively
large thickness is formed on the substrate 100 while being
configured to cover all the first to third light emitting devices
(ED1, ED2, ED3), to thereby completely fix the first to third
light emitting devices (ED1, ED2, ED3). The planarization
layer 170 according to one embodiment of the present
disclosure may be formed of an organic material such as
benzocyclobutene or photo acryl. For convenience of pro-
cess, the planarization layer 170 according to one embodi-
ment of the present disclosure may be formed of photo acryl.

[0119] The planarization layer 170 includes a first elec-
trode contact hole (Hel), a second electrode contact hole
(He2), first to third anode contact holes (Hal, Ha2, Ha3),
first to third cathode contact holes (Hcl, He2, HC3), and a
power source contact hole (Hp).

[0120] The first electrode contact hole (Hel) exposes
some of the drain electrode (DE) of the first driving thin film
transistor (Tdrl). The second electrode contact hole (He2)
exposes some of the drain electrode (DE) of the second
driving thin film transistor (Tdr2).

[0121] The first anode contact hole (Hal) exposes some of
the first terminal (T1) of the first light emitting device
(ED1). The second anode contact hole (Ha2) exposes some
of the first terminal (T1) of the second light emitting device
(ED2). The third anode contact hole (Ha3) exposes some of
the first terminal (T1) of the third light emitting device
(ED3).

[0122] The first cathode contact hole (Hcl) exposes some
of the second terminal (T2) of the first light emitting device
(ED1). The second cathode contact hole (Hc2) exposes some
of the second terminal (T2) of the second light emitting
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device (ED2). The third cathode contact hole (Hc3) exposes
some of the second terminal (12) of the third light emitting
device (ED3).

[0123] The power source contact hole (Hp) exposes some
of the second driving power line (PL2) disposed between the
first gate line (GLa) and the second gate line (GLb).
[0124] Additionally, the planarization layer 170 may fur-
ther include a first groove portion (GP1) overlapped with
some of the second driving power line (PL2) in an upper
portion of the pixel (P), and a second groove portion (GP2)
overlapped with some of the second driving power line
(PL2) in a lower portion of the pixel (P).

[0125] The first groove portion (GP1) exposes some of the
passivation layer 115 (or reflection pattern 130) provided on
a laser repairing area which is preset on some of the second
driving power line (PL2) in the upper portion of the pixel
(P). That is, the first groove portion (GP1) is provided to
reduce and possibly minimize a thickness between some of
the second driving power line (PL2) and the common
connection pattern (CCP) to facilitate an electrical connec-
tion between some of the second driving power line (PL2)
and the common connection pattern (CCP) for a laser
repairing process.

[0126] The second groove portion (GP2) exposes some of
the passivation layer 115 (or reflection pattern 130) provided
on a laser repairing area which is preset on some of the
second driving power line (PL2) in the lower portion of the
pixel (P). That is, the second groove portion (GP2) is
provided to reduce and possibly minimize a thickness
between some of the second driving power line (PL2) and
the common connection pattern (CCP) to facilitate an elec-
trical connection between some of the second driving power
line (PL2) and the common connection pattern (CCP) for a
laser repairing process.

[0127] Selectively, the planarization layer 170 may
include a lower planarization layer and an upper planariza-
tion layer in accordance with a total height (or thickness) of
the light emitting device (ED1, ED2, ED3).

[0128] The lower planarization layer is configured to have
a height (or thickness) which is lower than the total height
of the light emitting device (ED1, ED2, ED3) so that it may
be possible to additionally fix the light emitting device
(ED1, ED2, ED3) fixed to the adhesive layer 150. The upper
planarization layer is configured to have a height (or thick-
ness) which is identical to or higher than that of the lower
planarization layer so that it may be possible to cover all the
first to third light emitting devices (ED1, ED2, ED3), to
thereby completely fix the first to third light emitting devices
(ED1, ED2, ED3). Accordingly, if the planarization layer
includes the lower planarization layer and the upper pla-
narization layer, the contact hole provided in the planariza-
tion layer 170 may have a double contact hole structure. In
the double contact hole structure, the contact hole may be
formed twice in the lower planarization layer and the upper
planarization layer, whereby the second contact hole formed
in the upper planarization layer may be relatively larger than
the first contact hole formed in the lower planarization layer.
[0129] The first bridge electrode pattern (BEP1) is formed
in an island shape on the planarization layer 170 to cover the
first electrode contact hole (Hel) and the first anode contact
hole (Hal), whereby the drain electrode (DE) of the first
driving thin film transistor (Tdrl) is electrically connected
with the first terminal (T1) of the first light emitting device
(ED1) by the use of first bridge electrode pattern (BEP1).
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[0130] The second bridge electrode pattern (BEP2) is
formed in an island shape on the planarization layer 170 to
cover the second electrode contact hole (He2) and the
second anode contact hole (Ha2), whereby the drain elec-
trode (DE) of the second driving thin film transistor (Tdr2)
is electrically connected with the first terminal (T1) of the
second light emitting device (ED2) by the use of second
bridge electrode pattern (BEP2).

[0131] The third bridge electrode pattern (BEP3) is
formed in an island shape on the planarization layer 170 to
cover the third cathode contact hole (Hc3) and the power
source contact hole (Hp), whereby the second driving power
line (PL2) is electrically connected with the second terminal
(T2) of the third light emitting device (ED3).

[0132] The common connection pattern (CCP) is formed
in a zigzag line on the planarization layer 170 to sequentially
cover the first cathode contact hole (Hel), the second driving
power line (PL2) disposed in the upper portion of the pixel
(P), the first switching thin film transistor (Tsw1), the first
gate line (GLa), the third anode contact hole (Ha3), the
second gate line (GLb), the second switching thin film
transistor (Tsw2), the second driving power line (PL2)
disposed in the lower portion of the pixel (P), and the second
cathode contact hole (Hc2), whereby the common connec-
tion pattern (CCP) is connected with the second terminal
(T2) of the first light emitting device (ED1), the second
terminal (T2) of the second light emitting device (ED2), and
the first terminal (T1) of the third light emitting device
(ED3) in common. In this case, the common connection
pattern (CCP) may include the first terminal connection line
(TCL1), the first overlap line (OL1), the second terminal
connection line (TCL?2), the second overlap line (OL2), and
the third terminal connection line (TCL3), which are dis-
posed on the planarization layer 170.

[0133] The first terminal connection line (TCL1) is con-
nected with the second terminal (T2) of the first light
emitting device (ED1) via the first cathode contact hole
(Hcl). The first overlap line (OL1) extends from the first
terminal connection line (TCL1), and is overlapped with the
second driving power line (PL2) disposed in the upper
portion of the pixel (P). Because some of the first overlap
line (OL1) is formed in the exposed surface of the passiva-
tion layer 115 (or reflection pattern 130) through the first
groove portion (GP1) of the planarization layer 170, some of
the first overlap line (OL1) may be the first laser welding
portion (LWP1), which is relatively close to the second
driving power line (PL2) under the condition that the
passivation layer 115 (or reflection pattern 130) is disposed
in between.

[0134] The second terminal connection line (TCL2)
extends from the first overlap line (OL1) and is configured
to have “>” shape on the plane structure while being
overlapped with the first switching thin film transistor
(Tsw1), the first gate line (GLa), the third anode contact hole
(Ha3), the second gate line (GLb) and the second switching
thin film transistor (Tsw2) without any disconnection,
whereby the second terminal connection line (TCL2) is
connected with the first terminal (T1) of the third light
emitting device (ED3) via the third anode contact hole
(Ha3).

[0135] The second overlap line (OL2) extends from the
second terminal connection line (TCL2), and is overlapped
with the second driving power line (PL2) disposed in the
lower portion of the pixel (P). Because some of the second
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overlap line (OL2) is formed in the exposed surface of the
passivation layer 115 (or reflection pattern 130) through the
second groove portion (GP2) of the planarization layer 170,
some of the second overlap line (OL2) may be the second
laser welding portion (LWP2), which is relatively close to
the second driving power line (PL.2) under the condition that
the passivation layer 115 (or reflection pattern 130) is
disposed in-between.

[0136] The third terminal connection line (TCL3) extends
from the first overlap line (OL1) and is connected with the
second terminal (12) of the second light emitting device
(ED2) via the second cathode contact hole (He2).

[0137] The bank pattern (BNK) defines an opening area
(or light emission area) in accordance with the light emis-
sion in each of the first to third light emitting devices (ED1,
ED2, ED3). The bank pattern (BNK) is formed on the
planarization layer 170 and is configured to cover the
remaining areas except for the opening area defined on each
of the first to third light emitting devices (ED1, ED2, ED3).
For example, the bank pattern (BNK) may be formed in a
mesh structure or matrix structure comprising an opening
portion overlapped with the opening area defined on each of
the first to third light emitting devices (ED1, ED2, ED3).
[0138] The bank pattern (BNK) may prevent a mixture of
color among the adjacent pixels (P) so that it may be
possible to reduce a black luminance of the display appa-
ratus, to thereby realize a real black in the display apparatus.
To this end, the bank pattern (BNK) may include a light-
shielding material or a light-absorbing material. For
example, the bank pattern (BNK) may be a black matrix
pattern.

[0139] The protection layer 190 is formed to cover the
bank pattern (BNK) and the opening area in each of the first
to third light emitting devices (ED1, ED2, ED3). The
protection layer 190 according to one embodiment of the
present disclosure may be obtained by coating heat and/or
photo curable resin of liquid type onto an entire upper
surface of the substrate 100, and carrying out a curing
process using heat and/or photo. In this case, the curing
process for the protection layer 190 may be carried out after
a bonding process of bonding the encapsulation substrate
300 to the protection layer 190 coated onto the upper surface
of the substrate 100. For the bonding process between the
substrate 100 and the encapsulation substrate 300, the pro-
tection layer 190 may serve as a buffer capable of preventing
the encapsulation substrate 300 from being pressed down.
For example, the protection layer 190 may be an optical
clear adhesive (OCA) or optical clear resin (OCR), but is not
limited to these types.

[0140] The encapsulation substrate 300 is disposed to
cover the remaining areas except a pad portion of the
substrate 100, to thereby protect a pixel array prepared on
the substrate 100. The encapsulation substrate 300 according
to one embodiment of the present disclosure may include a
black matrix 310. The black matrix 310 defines the opening
area in each pixel (P) prepared in the substrate 100. That is,
the black matrix 310 is prepared on the encapsulation
substrate 300 which is overlapped with the remaining light-
shielding area except the opening area in each pixel (P), to
thereby prevent a mixture of color in the neighboring
opening areas. The black matrix 310 according to one
embodiment of the present disclosure may include a plural-
ity of first light-shielding patterns configured to cover the
plurality of gate lines (GL) and the pixel circuit (PC) in each
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pixel (P), a plurality of second light-shielding patterns
configured to cover the plurality of data lines (DL) and the
plurality of driving power lines (PL1, PL2), and a third
light-shielding pattern configured to cover the periphery of
the encapsulation substrate 300. Herein, the first to third
light-shielding patterns may be prepared in the same layer,
whereby the black matrix 310 may have a mesh pattern.
[0141] Additionally, the encapsulation substrate 300 may
further include a light extraction layer 330 prepared in the
opening area defined by the black matrix 310. The light
extraction layer 330 is formed of a transparent material,
whereby the light extraction layer 330 extracts light emitted
from the pixel (P) to the outside, and also reduces and
possibly minimizes a step difference between the opening
area and the black matrix 310 prepared in the encapsulation
substrate 300.

[0142] Meanwhile, if the light emitting devices (EDI,
ED2, ED3) disposed in each pixel (P) emit white colored
light, the encapsulation substrate 300 includes a color filter
layer prepared in the opening area instead of the light
extraction layer 330. In this case, the color filter layer may
include a red color filter, a green color filter and a blue color
filter corresponding to the respective colors defined in the
plurality of pixels (P). In the white colored light emitted
from the pixel (P), the color filter layer transmits only the
light whose wavelength corresponds to the color of the
corresponding pixel therethrough.

[0143] FIG. 7 illustrates a light emission of a normal pixel
in the light emitting diode display apparatus according to
one embodiment of the present disclosure. As shown in FIG.
7, if the pixel circuit (PC), the first light emitting device
(ED1), and the third light emitting device (ED3) in the pixel
(P) are normally driven for the manufacturing process, and
also normally driven even after the manufacturing process,
the first light emitting device (ED1) and the third light
emitting device (ED3) in the pixel (P) normally emit light by
the data current which is output from the first pixel circuit
(PC1) in accordance with the gate signal supplied to the first
gate line (GLa) and the data signal supplied to the data line
(DL). If the first light emitting device (ED1) and the third
light emitting device (ED3) are normally driven, the second
light emitting portion comprising the second pixel circuit
(PC2) and the second light emitting device (ED2) may be
used as the redundancy circuit which is not operated.
[0144] FIG. 8 illustrates a light emission of a repair pixel
in the light emitting diode display apparatus according to
one embodiment of the present disclosure. FIG. 9 illustrates
a repairing method of the repair pixel shown in FIG. 8. With
reference to FIGS. 8 and 9 in connection with FIG. 4, if a
driving defect such as a short or opening state occurs in the
third light emitting device (ED3) of the pixel (P) for the
manufacturing process and after the manufacturing process,
an image is not displayed on the pixel (P) due to the driving
defect of the third light emitting device (ED3). Thus, if the
driving defect occurs in the third light emitting device (ED3)
of the pixel (P), laser (LL) is irradiated onto the laser
welding portion (LWP1, LWP2) for at least one of the first
overlap line (OL1) and the second overlap line (OL2) of the
common connection pattern (CCP) overlapped with the
second driving power line (PL.2), whereby at least one of the
first overlap line (OL1) and the second overlap line (OL2)
may be electrically connected with the second driving power
line (PL2). Accordingly, the first light emitting device (ED1)
of the pixel (P) normally emits light by the data current
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which is output from the first pixel circuit (PC1) in accor-
dance with the gate signal supplied to the first gate line
(GLa) and the data signal supplied to the data line (DL), and
simultaneously, the second light emitting device (ED2)
normally emits light by the data current which is output from
the second pixel circuit (PC2) in accordance with the gate
signal supplied to the second gate line (GLb) and the data
signal supplied to the data line (DL).

[0145] According to the present disclosure, it may be
possible to provide a light emitting diode display apparatus
which is capable of repairing the defective pixel, and
improving reliability and yield.

[0146] FIG. 10 illustrates a multi screen display apparatus
according to one embodiment of the present disclosure. With
reference to FIG. 10, the multi screen display apparatus 10
according to one embodiment of the present disclosure may
include a plurality of screen modules 10-1, 10-2, 10-3 and
10-4, and a housing 30.

[0147] The plurality of screen modules 10-1, 10-2, 10-3
and 10-4 are arranged in an NxM configuration (where ‘N’
is an integer of 2 or more than 2, and ‘M’ is an integer of 2
or more than 2), whereby each of the plurality of screen
modules 10-1, 10-2, 10-3 and 10-4 may display an indi-
vidual image, or one image may be dividedly displayed on
the plurality of screen modules 10-1, 10-2, 10-3 and 10-4.
Each of the plurality of screen modules 10-1, 10-2, 10-3 and
10-4 includes the light emitting diode display apparatus
according to an embodiment of the present disclosure, as
shown in FIGS. 1 to 9, whereby a repetitive description for
the same parts will be omitted.

[0148] Each of the plurality of screen modules 10-1, 10-2,
10-3 and 10-4 includes the light emitting diode display
apparatus according to an embodiment of the present dis-
closure. The plurality of screen modules 10-1, 10-2, 10-3
and 10-4 according to one embodiment of the present
disclosure may be closely adhered at their lateral surfaces to
one another, and may be combined with one another. In this
case, the lateral surfaces of the neighboring screen modules
10-1, 10-2, 10-3 and 104 may be combined by the use of
adhesive or double-sided tape.

[0149] The housing 30 supports rear edges of the plurality
of screen modules 10-1, 10-2, 10-3 and 10-4, and covers rear
surfaces of the plurality of screen modules 10-1, 10-2, 10-3
and 10-4. The housing 30 according to one embodiment of
the present disclosure includes a housing plate configured to
cover the rear surfaces of the plurality of screen modules
10-1, 10-2, 10-3 and 10-4, and a housing sidewall prepared
while being vertical to the housing plate and configured to
support the rear edges of the plurality of screen modules
10-1, 10-2, 10-3 and 10-4.

[0150] The housing plate may be formed in a single body
configured to cover an entire rear surface of the plurality of
screen modules 10-1, 10-2, 10-3 and 10-4, or may be
provided with a plurality of division plates overlapped with
the respective rear surfaces of the plurality of screen mod-
ules 10-1, 10-2, 10-3 and 10-4.

[0151] The housing sidewall is vertically provided on an
upper surface of the housing plate overlapped with the rear
edges of the plurality of screen modules 10-1, 10-2, 10-3 and
10-4, and is configured to individually support the rear edges
of the plurality of screen modules 10-1, 10-2, 10-3 and 10-4.
In this case, the housing sidewall may support the rear edges
of the plurality of screen modules 10-1, 10-2, 10-3 and 10-4
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by the use of supporting member such as elastic member,
foam pad or double-sided tape.

[0152] The multi screen display apparatus comprising the
screen modules formed of the light emitting diode display
apparatus according to an embodiment of the present dis-
closure enables immersion improvement in an image dis-
played on a large-sized screen, and realizes size expandabil-
ity.

[0153] The light emitting diode display apparatus accord-
ing to the present disclosure may be explained as follows.

[0154] According to an embodiment of the present disclo-
sure, a light emitting diode display apparatus comprises a
pixel disposed on a substrate and configured to display an
image, wherein the pixel includes a first light emitting
portion configured to connect with a first gate line disposed
in a first direction, a data line disposed in a second direction
which is perpendicular to the first direction, and a first
driving power line which is parallel to the data line, a second
light emitting portion configured to connect a second gate
line which is parallel to the first gate line, the data line, and
the first driving power line, a common connection pattern
configured to connect with the first light emitting portion
and the second light emitting portion in common, and a third
light emitting portion configured to connect between a
second driving power line and the common connection
pattern, wherein some of the common connection pattern
may be overlapped with the second driving power line.

[0155] According to one or more embodiments of the
present disclosure, the third light emitting portion may be
disposed between the first gate line and the second gate line.

[0156] According to one or more embodiments of the
present disclosure, the first light emitting portion may
include a first pixel circuit configured to connect with the
first gate line, the data line, and the first driving power line,
and a first light emitting device including a first terminal
connected with the first pixel circuit, and a second terminal
connected with the common connection pattern.

[0157] According to one or more embodiments of the
present disclosure, the second light emitting portion may
include a second pixel circuit configured to connect with the
second gate line, the data line, and the first driving power
line, and a second light emitting device including a first
terminal connected with the second pixel circuit, and a
second terminal connected with the common connection
pattern.

[0158] According to one or more embodiments of the
present disclosure, the third light emitting portion may
include a third light emitting device comprising a first
terminal connected with the common connection pattern,
and a second terminal connected with the second driving
power line.

[0159] According to one or more embodiments of the
present disclosure, the pixel may further include a first
bridge electrode pattern configured to connect the first pixel
circuit with the first terminal of the first light emitting
device, a second bridge electrode pattern configured to
connect the second pixel circuit with the first terminal of the
second light emitting device, and a third bridge electrode
pattern configured to connect the second terminal of the
third light emitting device with the second driving power
line, wherein the remaining areas except some of the com-
mon connection pattern may be made a detour around the
third bridge electrode pattern.
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[0160] According to the embodiment of the present dis-
closure, a light emitting diode display apparatus comprises
a pixel disposed on a substrate and configured to display an
image, wherein the pixel includes a pixel circuit configured
to connect with a data line, first and second gate lines which
are perpendicular to the data line, and a first driving power
line which is parallel to the data line, first and second light
emitting devices connected with the pixel circuit, a common
connection pattern connected with the first light emitting
device and the second light emitting device in common, and
a third light emitting device connected between a second
driving power line and the common connection pattern,
wherein at least one of the first and second light emitting
devices may be connected with the second driving power
line via the common connection pattern.

[0161] According to one or more embodiments of the
present disclosure, some the third light emitting device may
be disposed between the first gate line and the second gate
line.

[0162] According to one or more embodiments of the
present disclosure, some of the common connection pattern
may be electrically connected with the second driving power
line by a laser repair process.

[0163] According to one or more embodiments of the
present disclosure, the third light emitting device may be
disposed between the first light emitting device and the
second light emitting device, and the first light emitting
device, the second light emitting device, and the third light
emitting device may be disposed in a straight line along the
second direction.

[0164] According to one or more embodiments of the
present disclosure, the third light emitting device may be
disposed between the first light emitting device and the
second light emitting device, and a first distance between the
third light emitting device and the first light emitting device
may be identical to a second distance between the third light
emitting device and the second light emitting device.
[0165] According to one or more embodiments of the
present disclosure, the common connection pattern may
include a first terminal connection line connected with a
second terminal of the first light emitting device, a first
overlap line configured to be extending from the first ter-
minal connection line and overlapped with the second
driving power line, a second terminal connection line con-
figured to be extending from the first overlap line and
connected with a first terminal of the third light emitting
device, a second overlap line configured to be extending
from the second terminal connection line and overlapped
with the second driving power line, and a third terminal
connection line configured to be extending from the second
overlap line and connected with a second terminal of the
second light emitting device

[0166] According to one or more embodiments of the
present disclosure, at least one of the first overlap line and
the second overlap line may be electrically connected with
the second driving power line by a laser repairing process.
[0167] According to one or more embodiments of the
present disclosure, the light emitting diode display apparatus
may further comprise a passivation layer configured to cover
the second driving power line, and a planarization layer
configured to cover the first to third light emitting devices
and to have a groove portion prepared between the second
driving power line and some of each of the first and second
overlap lines, wherein some of each of the first overlap line
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and the second overlap line may be disposed in the groove
portion of the planarization layer, and may be overlapped
with the second driving power line under the condition that
the passivation layer is interposed in-between.

[0168] According to one or more embodiments of the
present disclosure, each of the first light emitting device, the
second light emitting device, and the third light emitting
device may be formed of a micro light emitting diode chip.
[0169] According to one or more embodiments of the
present disclosure, the pixel may further include a reflection
pattern disposed between the substrate and each of the first,
second, and third light emitting devices.

[0170] According to one or more embodiments of the
present disclosure, the light emitting diode display apparatus
may further comprise a passivation layer configured to cover
the second driving power line, and a planarization layer
configured to cover the first to third light emitting devices
and to have a groove portion prepared between the second
driving power line and some of each of the first overlap line
and the second overlap line, wherein some of each of the first
overlap line and the second overlap line may be disposed in
the groove portion of the planarization layer, and is over-
lapped with the second driving power line under the condi-
tion that the passivation layer is interposed in-between, and
the reflection pattern may be additionally disposed between
the passivation layer and some of each of the first overlap
line and the second overlap line.

[0171] According to one or more embodiments of the
present disclosure, the pixel may further include an adhesive
layer disposed between the reflection pattern and each of the
first, second, and third light emitting devices.

[0172] According to the embodiment of the present dis-
closure, a multi screen display apparatus comprises a plu-
rality of screen modules which are closely adhered at their
lateral surfaces to one another, wherein each of the plurality
of screen modules includes a light emitting diode display
apparatus, wherein the light emitting diode display appara-
tus comprises a pixel disposed on a substrate and configured
to display an image, wherein the pixel includes a pixel
circuit connected with a data line, first and second gate lines
which are perpendicular to the data line, and a first driving
power line which is parallel to the data line, first and second
light emitting devices connected with the pixel circuit, a
common connection pattern connected with the first light
emitting device and the second light emitting device in
common, and a third light emitting device connected
between the second driving power line and the common
connection pattern, wherein some of the common connec-
tion pattern may be overlapped with the second driving
power line.

[0173] According to one embodiment of the present dis-
closure, some of the common connection pattern may be
electrically connected with the second driving power line by
a laser repairing process.

[0174] The above-described feature, structure, and effect
of the present disclosure are included in at least one embodi-
ment of the present disclosure, but are not limited to only
one embodiment. Furthermore, the feature, structure, and
effect described in at least one embodiment of the present
disclosure may be implemented through combination or
modification of other embodiments by those skilled in the
art. Therefore, content associated with the combination and
modification should be construed as being within the scope
of the present disclosure.
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[0175] Ttwill be apparent to those skilled in the art that the
present disclosure described above is not limited by the
above-described embodiments and the accompanying draw-
ings and that various substitutions, modifications, and varia-
tions can be made in the present disclosure without depart-
ing from the spirit or scope of the disclosures. Consequently,
the scope of the present disclosure is defined by the accom-
panying claims, and it is intended that all variations or
modifications derived from the meaning, scope, and equiva-
lent concept of the claims fall within the scope of the present
disclosure.

[0176] The various embodiments described above can be
combined to provide further embodiments. All of the U.S.
patents, U.S. patent application publications, U.S. patent
applications, foreign patents, foreign patent applications and
non-patent publications referred to in this specification and/
or listed in the Application Data Sheet are incorporated
herein by reference, in their entirety. Aspects of the embodi-
ments can be modified, if necessary to employ concepts of
the various patents, applications and publications to provide
yet further embodiments.

[0177] These and other changes can be made to the
embodiments in light of the above-detailed description. In
general, in the following claims, the terms used should not
be construed to limit the claims to the specific embodiments
disclosed in the specification and the claims, but should be
construed to include all possible embodiments along with
the full scope of equivalents to which such claims are
entitled. Accordingly, the claims are not limited by the
disclosure.

[0178] It will be apparent to those skilled in the art that
various modifications and variations can be made in the
present disclosure without departing from the spirit or scope
of the disclosure. Thus, it is intended that the present
disclosure cover the modifications and variations of this
disclosure provided they come within the scope of the
appended claims and their equivalents.

What is claimed is:

1. A light emitting diode display apparatus, comprising;

a pixel disposed on a substrate and configured to display
an image,

wherein the pixel includes:

a first light emitting portion configured to connect to a first
gate line disposed in a first direction, a data line
disposed in a second direction which is perpendicular
to the first direction, and a first driving power line
which is parallel to the data line;

a second light emitting portion configured to connect to
the data line, the first driving power line, and a second
gate line which is parallel to the first gate line;

a common connection pattern configured to connect the
first light emitting portion and the second light emitting
portion in common; and

a third light emitting portion configured to connect
between a second driving power line and the common
connection pattern,

wherein at least a portion of the common connection
pattern is configured to overlap with the second driving
power line in plan view.

2. The light emitting diode display apparatus according to
claim 1, wherein the third light emitting portion is disposed
between the first light emitting portion and the second light
emitting portion.
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3. The light emitting diode display apparatus according to
claim 1, wherein the first light emitting portion includes:

a first pixel circuit configured to connect to the first gate
line, the data line, and the first driving power line; and

a first light emitting device including a first terminal
connected to the first pixel circuit, and a second termi-
nal connected to the common connection pattern.

4. The light emitting diode display apparatus according to

claim 3, wherein the second light emitting portion includes:

a second pixel circuit configured to connect to the second
gate line, the data line, and the first driving power line;
and

a second light emitting device including a first terminal
connected to the second pixel circuit, and a second
terminal connected to the common connection pattern.

5. The light emitting diode display apparatus according to
claim 4, wherein the third light emitting portion includes:

a third light emitting device including a first terminal
connected to the common connection pattern, and a
second terminal connected to the second driving power
line.

6. The light emitting diode display apparatus according to

claim 5, wherein the pixel further includes:

a first bridge electrode pattern configured to connect the
first pixel circuit with the first terminal of the first light
emitting device;

a second bridge electrode pattern configured to connect
the second pixel circuit with the first terminal of the
second light emitting device; and

a third bridge electrode pattern configured to connect the
second terminal of the third light emitting device with
the second driving power line,

wherein the common connection pattern is configured to
detour around the third bridge electrode pattern.

7. A light emitting diode display apparatus, comprising:

a pixel disposed on a substrate and configured to display
an image,

wherein the pixel includes:

a pixel circuit connected to a data line, first and second
gate lines which are perpendicular to the data line, and
a first driving power line which is parallel to the data
line;

first and second light emitting devices configured to
connect to the pixel circuit;

a common connection pattern configured to connect the
first light emitting device and the second light emitting
device in common; and

a third light emitting device connected between a second
driving power line and the common connection pattern,

wherein at least one of the first and second light emitting
devices is configured to connect to the second driving
power line via the common connection pattern.

8. The light emitting diode display apparatus according to
claim 7, wherein the third light emitting device is disposed
between the first gate line and the second gate line.

9. The light emitting diode display apparatus according to
claim 8, wherein a portion of the common connection
pattern is laser welded to the second driving power line to
electrically connect the portion of the common connection
pattern with the second driving power line.

10. The light emitting diode display apparatus according
to claim 8,
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wherein the third light emitting device is disposed
between the first light emitting device and the second
light emitting device, and

the first light emitting device, the second light emitting
device, and the third light emitting device are disposed
along a direction parallel to the data line.

11. The light emitting diode display apparatus according

to claim 8,

wherein the third light emitting device is disposed
between the first light emitting device and the second
light emitting device, and

a distance between the third light emitting device and the
first light emitting device is equal to a distance between
the third light emitting device and the second light
emitting device.

12. The light emitting diode display apparatus according
to claim 8, wherein the common connection pattern
includes:

a first terminal connection line connected with a second

terminal of the first light emitting device;

a first overlap line configured to extend from the first
terminal connection line and overlap with the second
driving power line;

a second terminal connection line configured to extend
from the first overlap line and connect to a first terminal
of the third light emitting device;

a second overlap line configured to extend from the
second terminal connection line and overlap with the
second driving power line; and

a third terminal connection line configured to extend from
the second overlap line and connect to a second termi-
nal of the second light emitting device.

13. The light emitting diode display apparatus according
to claim 12, wherein at least one of the first overlap line and
the second overlap line is laser welded to the second driving
power line to electrically connect the at least one of the first
overlap line and the second overlap line with the second
driving power line.

14. The light emitting diode display apparatus according
to claim 13, further comprising:

a passivation layer configured to cover the second driving

power line; and

a planarization layer configured to cover the first to third
light emitting devices and to have a groove between the
second driving power line and a portion of each of the
first and second overlap lines,

wherein the portion of each of the first overlap line and the
second overlap line is in the groove of the planarization
layer, and overlaps the second driving power line with
the passivation layer interposed therebetween.

15. The light emitting diode display apparatus according

to claim 8, wherein each of the first light emitting device, the
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second light emitting device, and the third light emitting
device includes a micro light emitting diode chip.

16. The light emitting diode display apparatus according
to claim 8, wherein the pixel further includes a reflection
pattern on the substrate, and wherein at least a portion of
each of the first, second, and third light emitting devices
overlaps the reflection pattern.

17. The light emitting diode display apparatus according
to claim 16, further comprising:

a passivation layer configured to cover the second driving

power line; and

a planarization layer configured to cover the first to third

light emitting devices and to have a groove between the

second driving power line and a portion of each of the
first overlap line and the second overlap line,

wherein the portion of each of the first overlap line and the
second overlap line is in the groove of the planarization
layer, and overlaps with the second driving power line
with the passivation layer and the reflection pattern
both interposed therebetween.

18. A display apparatus, comprising:

a pixel including:

a first light-emitting device;

a second light-emitting device;

a third light-emitting device;

a first pixel circuit connected to a first power line and
configured to drive the first light-emitting device;

a second pixel circuit connected to the first power line
and configured to drive the second light-emitting
device; and

a connection pattern configured to connect the first
light-emitting device and the second light-emitting
device to the third light-emitting device,

wherein the third light-emitting device is connected
between the connection pattern and a second power
line that is parallel to the first power line, and

wherein a portion of the connection pattern overlaps
with the second power line.

19. The display apparatus of claim 18, wherein:

the third light-emitting device is series connected to the

first light-emitting device through the connection pat-

tern;

the third light-emitting device is series connected to the

second light-emitting device through the connection

pattern; and

the first light-emitting device and the second light-emit-

ting device are parallel-connected to each other via the

connection pattern.

20. The display apparatus of claim 18, wherein the portion
of the connection pattern is welded to the second power line.

I S T
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