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Description

[0001] This application claims the priority benefit of Ko-
rean Patent Application No. 10-2016-0173807 filed on
December 19, 2016.

BACKGROUND OF THE INVENTION

Field of the Invention

[0002] Embodiments of the present disclosure relate
to a light emitting diode display device.

Discussion of the Related Art

[0003] Liquid crystal display (LCD) devices are being
widely used as a display screen of notebook computers,
tablet computers, smartphones, portable display devic-
es, and portable information devices in addition to a dis-
play screen of television (TVs) and monitors.

[0004] LCD devices and organic light emitting display
devices display an image by using thin film transistors
(TFTs) as switching elements. Since the LCD devices
cannot self-emit light, the LCD devices display an image
by using light emitted from a backlight unit which is dis-
posed under a liquid crystal display panel. Since the LCD
devices include a backlight unit, a design of the LCD de-
vices is limited, and luminance and a response time are
reduced. Since the organic light emitting display devices
include an organic material, the organic light emitting dis-
play devices are vulnerable to water, causing a reduction
in reliability and lifetime.

[0005] Recently, research and development on light
emitting diode display devices including a micro light
emitting device are being performed. The light emitting
diode display devices have high image quality and high
reliability, and thus, are attracting much attention as next-
generation display devices.

[0006] However, in a related art light emitting diode
display device, a screen defect occurs due to a defect of
amicro light emitting diode device which occurs in a proc-
ess of transferring a micro light emitting device onto a
TFT array substrate.

SUMMARY OF THE INVENTION

[0007] Accordingly, the present disclosure is directed
to provide a light emitting diode display device that sub-
stantially obviates one or more problems due to limita-
tions and disadvantages of the related art.

[0008] An aspect of the present disclosure is directed
to provide a light emitting diode display device for mini-
mizing a screen defect caused by a defect of a light emit-
ting diode device.

[0009] Additional advantages and features of the dis-
closure will be set forth in part in the description which
follows and in part will become apparent to those having
ordinary skill in the art upon examination of the following
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or may be learned from practice of the disclosure. The
objectives and other advantages of the disclosure may
be realized and attained by the structure particularly
pointed out in the written description and claims hereof
as well as the appended drawings.

[0010] The object is solved by the features of the in-
dependent claims. Preferred embodiments are given in
the dependent claims.

[0011] To achieve these and other advantages and in
accordance with the purpose of the disclosure, as em-
bodied and broadly described herein, there is provided
a light emitting diode display device including a plurality
of subpixels which each include first to Nth (where N is
a natural number equal to or greater than two) light emit-
ting diode devices emitting light with the data currentand
a pixel circuit including first to Nth driving transistors re-
spectively supplying the data current corresponding to a
data signal to the first to Nth light emitting diode devices.
[0012] In one or more embodiments one of the first to
Nth light emitting diode devices may be used as a redun-
dancy light emitting diode device.

[0013] In one or more embodiments each of the first
to Nth light emitting diode devices may be a micro light
emitting diode device.

[0014] In one or more embodiments each of the first
to Nth light emitting diode devices may comprise: a first
semiconductorlayer; an active layer provided on one side
of the first semiconductor layer; a second semiconductor
layer provided on the active layer; a first electrode pro-
vided on the second semiconductor layer; and a second
electrode provided on another side of the first semicon-
ductor layer, and physically separate from the active layer
and the second semiconductor layer.

[0015] In one or more embodiments each of the plu-
rality of subpixels may further comprise: a common elec-
trode connected to second electrodes of the first to Nth
light emitting diode devices, wherein the first to Nth pixel
electrodes respectively connectfirst electrodes of the first
to Nth light emitting diode devices to the first to Nth driving
transistors in a one-to-one relationship.

[0016] In one or more embodiments each of the plu-
rality of subpixels further may comprise first to Nth con-
cave portions respectively accommodating the first to Nth
light emitting diode devices.

[0017] In one or more embodiments the first electrode
and second electrode may be farther from the bottom
surface of each of the first to Nth concave portions than
the first semiconductor layer.

[0018] In one or more embodiments, the light emitting
diode display device may further comprise a planariza-
tion layer covering the plurality of subpixels, wherein
each of the first to Nth concave portions includes an ac-
commodation space provided concavely in the planari-
zation layer.

[0019] In one or more embodiments the accommoda-
tion spaces of the first to Nth concave portions may com-
municate with each other to configure one space.
[0020] In one or more embodiments at least three ad-
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jacent subpixels of the plurality of subpixels may config-
ure one unit pixel, and the first to Nth concave portions
have differentdepths in each of the at least three adjacent
subpixels included in the one unit pixel.

[0021] In one or more embodiments the pixel circuit
may comprise a switching transistor supplying the data
signal, supplied through a data line, to a common node
in response to a gate signal; a first current output part
including the first driving transistor supplying the data
current, corresponding to the data signal supplied to the
common node, to the first light emitting diode device; and
a second current output part including a second driving
transistor supplying the data current, corresponding to
the data signal supplied to the common node, to the sec-
ond light emitting diode device, wherein, the common
node is shared by the first current output part and the
second current output part.

[0022] In one or more embodiments the first current
output part further comprises a first capacitor connected
between a gate electrode and a source electrode of the
first driving transistor, and the second current output part
further comprises a second capacitor connected be-
tween a gate electrode and a source electrode of the
second driving transistor.

[0023] In one or more embodiments the pixel circuit
may comprise a switching transistor supplying the data
signal, supplied through a data line, to a first node; a
storage capacitor including a first terminal connected to
the first node and a second terminal connected to a sec-
ond node; afirst current output partincluding afirstdriving
transistor supplying the data current, corresponding to
the data signal supplied to the second node, to the first
light emitting diode device; a second current output part
including a second driving transistor supplying the data
current, corresponding to the data signal supplied to the
second node, to the second light emitting diode device;
and a voltage initialization part initializing a voltage of the
first node and a voltage of the second node, wherein, the
first node is disposed between the switching transistor
and the storage capacitor, and the second node is shared
by the first current output part and the second current
output part.

[0024] In one or more embodiments the first current
output part may further comprise a first emission control
transistor connected between the first driving transistor
and the first light emitting diode device, and the second
current output part further comprises a second emission
control transistor connected between the second driving
transistor and the second light emitting diode device.
[0025] In one or more embodiments the voltage initial-
ization part may comprises a first transistor connected
between a gate electrode and a source electrode of the
first driving transistor; a second transistor connected be-
tween the first node and a reference power line through
which a reference voltage is supplied; and a third tran-
sistor connected between the reference power line and
a third node between the first emission control transistor
and the first light emitting diode device.
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[0026] The object is also solved by a display device
comprising: a plurality of subpixels each having a plurality
of light emitting diode including a first light emitting diode
and a second light emitting diode, wherein each of the
first and second light emitting diodes includes a first elec-
trode and a second electrode, and wherein the first elec-
trodes of the first and second light emitting diodes are
commonly connected, and the second electrodes of the
first and second light emitting diodes are commonly con-
nected.

[0027] In one or more embodiments the second elec-
trodes of the first and second light emitting diodes are
commonly connected to a common electrode of the dis-
play device.

[0028] Inoneor more embodiments the first electrodes
of the firstand second light emitting diodes are commonly
connected to a power line of the display device.

[0029] Inone or more embodiments the display device
may further comprise a switching transistor, and firstand
second driving transistors connected to the switching
transistor, wherein the first electrodes of the first and sec-
ond light emitting diodes are respectively connected to
the first and second driving transistors, and receive the
data signal from the switching transistor.

[0030] In one or more embodiments a distance be-
tween the second electrodes of the first and second light
emitting diodes is smaller than a distance between the
first electrodes of the first and second light emitting di-
odes.

[0031] It is to be understood that both the foregoing
general description and the following detailed description
of the present disclosure are by example and explanatory
and are intended to provide a further explanation of the
disclosure as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0032] The accompanying drawings, which are includ-
ed to provide a further understanding of the disclosure
and are incorporated in and constitute a part of this ap-
plication, illustrate embodiments of the disclosure and
together with the description serve to explain the principle
of the disclosure. In the drawings:

FIG. 1 is a diagram for describing a light emitting
diode display device according to an embodiment of
the present disclosure;

FIG. 2 is a diagram for describing a unit pixel illus-
trated in FIG. 1;

FIG. 3 is a diagram illustrating one subpixel illustrat-
ed in FIG. 2;

FIG. 4 is a cross-sectional view for describing a sub-
pixel structure illustrated in FIG. 3;

FIG.5is across-sectional view for describing a struc-
ture of a light emitting diode device illustrated in FIG.
4

FIG. 6 is a diagram for describing a modification em-
bodiment of a concave portion illustrated in FIG. 2;
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and

FIG. 7 is a diagram for describing a subpixel accord-
ing to an embodiment of the present disclosure illus-
trated in FIG. 2.

DETAILED DESCRIPTION OF THE EMBODIMENTS

[0033] Reference will now be made in detail to the ex-
ample embodiments of the present disclosure, examples
of which are illustrated in the accompanying drawings.
Wherever possible, the same reference numbers will be
used throughout the drawings to refer to the same or like
parts.

[0034] Advantages and features of the present disclo-
sure, and implementation methods thereof will be clari-
fied through following embodiments described with ref-
erence to the accompanying drawings. The present dis-
closure may, however, be embodied in different forms
and should not be construed as limited to the embodi-
ments set forth herein. Rather, these embodiments are
provided so that this disclosure will be thorough and com-
plete, and will fully convey the scope of the present dis-
closure to those skilled in the art. Furthermore, the
present disclosure is only defined by the scopes of the
claims.

[0035] Ashape, asize, aratio, 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 de-
tails. Like reference numerals refer to like elements
throughout. In the following description, when the de-
tailed description of the relevant known technology is de-
termined to unnecessarily obscure the important point of
the present disclosure, the detailed description will be
omitted.

[0036] In aninstance where ‘'comprise’, 'have’, and ’in-
clude’ described in the present specification are used,
another part or an element may be added or included
unless ‘only~’ is used. The terms of a singular form may
include plural forms unless referred to the contrary.
[0037] In construing an element, the element is con-
strued as including an error range although there is no
explicit description.

[0038] In describing a position relationship, for exam-
ple, when a position relation between two parts is de-
scribed as 'on~’, ‘over~’, 'under~’, and 'next~’, one or
more other parts may be disposed between the two parts
unless ’just’ or 'direct’ is used.

[0039] In describing a time relationship, for example,
when the temporal order is described as ’after~’, 'subse-
quent~’, 'next~’, and 'before~’, an instance which is not
continuous may be included unless ’just’ or ’direct’ is
used.

[0040] It will be understood that, although the terms
"first", "second", etc. may be used herein to describe var-
ious 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
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could be termed a second element, and, similarly, a sec-
ond element could be termed a first element, without de-
parting from the scope of the present disclosure.
[0041] A first horizontal axis direction, a second hori-
zontal axis direction, and a vertical axis direction should
not be construed as only a geometric relationship where
a relationship therebetween is vertical, and may denote
having a broader directionality within a scope where el-
ements of the present disclosure operate functionally.
[0042] The term "at least one" should be understood
as including any and all combinations of one or more of
the associated listed items. For example, the meaning
of "at least one of a first item, a second item, and a third
item" denotes the combination of all items proposed from
two or more of the first item, the second item, and the
third item as well as the first item, the second item, or the
third item.

[0043] 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-oper-
ated with each other and driven technically as those
skilled in the art can sufficiently understand. The embod-
iments of the present disclosure may be carried out in-
dependently from each other, or may be carried out to-
gether in co-dependent relationship.

[0044] Hereinafter, example embodiments of a light
emitting diode display device according to the present
disclosure will be described in detail with reference to the
accompanying drawings. In the specification, in adding
reference numerals for elements in each drawing, it
should be noted that like reference numerals already
used to denote like elements in other drawings are used
for elements wherever possible.

[0045] FIG. 1is adiagram for describing a light emitting
diode display device according to an embodiment of the
present disclosure, FIG. 2 is a diagram for describing a
unit pixel illustrated in FIG. 1, and FIG. 3 is a diagram
illustrating one subpixel illustrated in FIG. 2.

[0046] ReferringtoFIGS. 1to 3, the light emitting diode
display device according to an embodiment of the
present disclosure may include a first substrate 100 in-
cluding a plurality of subpixels SP1 to SP3 and a second
substrate 500 which is opposite-bonded to the first sub-
strate 100 to cover the plurality of subpixels SP1 to SP3.
[0047] The first substrate 100 may be a thin film tran-
sistor (TFT) array substrate and may be formed of glass,
a plastic material, and/or the like. The first substrate 100
according to an embodiment may include a display area
(or an active area) AA and a non-display area (or an
inactive area) IA.

[0048] The display area AA may be provided in a por-
tion other than an edge of the first substrate 100. The
display area AA may be defined as an area where a sub-
pixel array including the plurality of subpixels SP1 to SP3
displaying an image is provided.

[0049] The non-display area IA may be provided in a
portion other than the display area AA provided on the
first substrate 100 and may be defined as the edge of
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the first substrate 100 surrounding the display area AA.
The non-display area |A may be a peripheral portion out-
side the display area AA and cannot display an image
unlike the display area AA, and moreover, the non-dis-
play area IA may be defined as an area where lines and
circuits for driving the subpixel (SP) array are disposed.
For example, the non-display area IA may include a first
non-display area defined near an upper side of the dis-
play area AA, a second non-display area defined near a
lower side of the display area AA, a third non-display area
defined near a left side of the display area AA, and a
fourth non-display area defined near a right side of the
display area AA.

[0050] The first substrate 100 according to an embod-
iment may include a plurality of gate lines GL, a plurality
of data lines DL, a plurality of driving power lines PL, a
plurality of common power lines CL, and a plurality of
subpixels SP1 to SP3.

[0051] The plurality of gate lines GL may be provided
on the first substrate 100, may long extend along a first
horizontal axis direction X of the first substrate 100, may
be arranged along a second horizontal axis direction Y,
and may be spaced apart from each other by a certain
interval. In this instance, the first horizontal axis direction
X may be defined as a direction parallel to a long side
length direction of the first substrate 100, and the second
horizontal axis direction Y may be defined as a direction
parallel to a short side length direction of the first sub-
strate 100. Alternatively, each of the first horizontal axis
direction X and the second horizontal axis direction Y
may be defined as a direction opposite thereto.

[0052] The plurality of data lines DL may be provided
on the first substrate 100 to intersect the plurality of gate
lines GL, may long extend along the second horizontal
axis direction Y of the first substrate 100, may be ar-
ranged along the first horizontal axis direction X, and may
be spaced apart from each other by a certain interval.
[0053] The plurality of driving power lines PL may be
provided on the first substrate 100 in parallel with the
plurality of data lines DL and may be formed along with
the plurality of data lines DL. Each of the plurality of driv-
ing power lines PL may supply a pixel driving power, sup-
plied from the outside, to the subpixels SP1 to SP3.
[0054] The plurality of common power lines CL may be
arranged on the first substrate 100 in parallel with the
plurality of data lines DL and may be formed along with
the plurality of data lines DL. Each of the plurality of com-
mon power lines CL may supply a common power, sup-
plied from the outside, to the subpixels SP1 to SP3.
[0055] Optionally, each of the plurality of common pow-
er lines CL may individually receive the common power
supplied from the outside and may individually supply
the common power to each of the subpixels SP1 to SP3.
In this instance, a voltage level of the common power
supplied to each of the subpixels SP1 to SP3 may be
controlled based on an electrical characteristic change
of a below-described light emitting diode device and/or
an electrical characteristic change of a below-described
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driving TFT.

[0056] The plurality of subpixels SP1 to SP3 may be
respectively provided in a plurality of pixel areas defined
by intersections of the gate lines GL and the data lines
DL. Each of the plurality of subpixels SP1 to SP3 may
be defined as an area corresponding to a minimum unit
where light is actually emitted. At least three adjacent
subpixels SP1 to SP3 may configure one unit pixel UP
for displaying colors. For example, the one unit pixel UP
may include a red subpixel SP1, a green subpixel SP2,
and a blue subpixel SP3 which are adjacentto each other,
and may further include a white subpixel for enhancing
luminance.

[0057] Atleastthree subpixels SP1to SP3 configuring
a unit pixel UP according to an embodiment may share
one driving power line PL, and in this instance, each of
the plurality of power driving lines PL may be provided
in one corresponding unit pixel of a plurality of unit pixels
UP, thereby reducing the number of the driving power
lines PL provided on the first substrate 100. Likewise, at
least three subpixels SP1 to SP3 configuring a unit pixel
UP according to an embodiment may share one common
power line CL, and in this instance, each of the plurality
of common power lines CL may be provided in one cor-
responding unit pixel of the plurality of unit pixels UP,
thereby reducing the number of the common power line
CL provided on the first substrate 100.

[0058] The plurality of subpixels SP1 to SP3 may each
include firstand second light emitting diode devices 300a
and 300b which emit light with a data current, and a pixel
circuit PC including first and second driving transistors
Tdrl and Tdr2 which respectively supply the data current
corresponding to a data signal to the first and second
light emitting diode devices 300a and 300b.

[0059] The first light emitting diode device 300a may
be disposed on one side of a pixel area and may be con-
nected to the pixel circuit PC, and thus, may emit light
having brightness proportional to the data current sup-
plied from the pixel circuit PC, namely, the first driving
transistor Tdrl. The first light emitting diode device 300a
according toan embodiment may be a light emitting diode
chip which emits one of red light, green light, blue light,
and white light. For example, the first light emitting diode
device 300a may be a micro light emitting diode chip. In
this instance, the micro light emitting diode chip may have
a scale of 1 um to 100 wm, but is not limited thereto.
[0060] The first light emitting diode device 300a may
be disposed on a first emissive area of the pixel area and
may be connected to the pixel circuit PC and a corre-
sponding common power line CL. That is, the first light
emitting diode device 300a according to an embodiment
may include an anode terminal (or a first electrode) elec-
trically connected to the pixel circuit PC and a cathode
terminal (or a second electrode) electrically connected
tothe common power line CL. The firstlight emitting diode
device 300a may emit light having brightness proportion-
al to the data current supplied from the pixel circuit PC,
namely, the first driving transistor Tdrl. The first light emit-
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ting diode device 300a according to an embodiment may
be a light emitting diode chip which emits one of red light,
green light, blue light, and white light. For example, the
first light emitting diode device 300a may be a micro light
emitting diode chip including a first electrode and a sec-
ond electrode. Here, the micro light emitting diode chip
may have a scale of 1 pm to 100 wm, but is not limited
thereto.

[0061] The second light emitting diode device 300b
may be disposed on a second emissive area which are
adjacent to the first emissive area of the pixel area and
may be connected to the pixel circuit PC and the corre-
sponding common power line CL. That is, the second
light emitting diode device 300b according to an embod-
iment may include an anode terminal (or a first electrode)
electrically connected to the pixel circuit PC and a cath-
ode terminal (or a second electrode) electrically connect-
ed to the common power line CL. The second light emit-
ting diode device 300b may emit light having brightness
proportional to the data current supplied from the pixel
circuit PC, namely, the second driving transistor Tdr2.
The second light emitting diode device 300b according
to an embodiment may be a light emitting diode chip
which emits the same light as light emitted from the first
light emitting diode device 300a, and for example, may
be a micro light emitting diode chip including an anode
terminal and a cathode terminal.

[0062] One of the first and second light emitting diode
devices 300a and 300b may be used as a redundancy
light emitting diode device for preventing a screen defect
from occurring due to an operation error caused by an
electrical impact or misalignment which occurs in a proc-
ess of mounting the first substrate 100.

[0063] The pixel circuit PC may be provided in a circuit
area of the pixel area, may be electrically connected to
a data line DL, a gate line GL, a driving power line PL,
and a common power line CL which are adjacent thereto,
and may supply the data current to the anode terminals
of the first and second light emitting diode devices 300a
and 300b in common. The pixel circuit PC may supply
the data current based on a data signal, supplied through
the data line DL, to the anode terminals of the first and
second light emitting diode devices 300a and 300b in
common in response to a gate signal supplied through
the gate line GL, thereby allowing each of the first and
second light emitting diode devices 300a and 300b to
emit light with the data current.

[0064] The pixel circuit PC according to an embodi-
ment may include a switching transistor Tswi, a first cur-
rent output part COP1, and a second current output part
COP2.

[0065] The switchingtransistor Tsw mayinclude a gate
electrode connected to the gate line GL, a drain electrode
connected to the data line DL, and a source electrode
connected to a common node Nc. In this instance, the
source electrode and the drain electrode of the switching
transistor Tsw may switch therebetween depending on
adirection of a current. The switching transistor Tsw may
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be turned on according to the gate signal supplied
through the gate line GL and may supply the data signal,
supplied through the data line DL, to the common node
Nc, namely, each of the first current output part COP1
and the second current output part COP2 in common.
[0066] The common node Nc may be shared by the
first current output part COP1 and the second current
output part COP2.

[0067] The first current output part COP1 may supply
a data current, corresponding to the data signal supplied
from the switching transistor Tsw to the common node
Nc, to the first light emitting diode device 300a. The first
current output part COP1 according to an embodiment
may include a first driving transistor Tdrl and a first ca-
pacitor C1.

[0068] The first driving transistor Tdrl may include a
gate electrode connected to the common electrode Nc,
a drain electrode connected to the driving power line PL,
and a source electrode connected to the anode terminal
of the first light emitting diode device 300a. The first driv-
ing transistor Tdrl may be turned on by a voltage of the
common node Nc to control the amount of current flowing
from the driving power line PL to the first light emitting
diode device 300a. In other words, the first driving tran-
sistor Tdrl may control a data current flowing from the
driving power line PL to the firstlight emitting diode device
300a, based on the data signal supplied from the switch-
ing transistor Tsw to the common node Nc, thereby al-
lowing the first light emitting diode device 300a to emit
light having brightness proportional to the data signal.
[0069] The first capacitor C1 may be connected be-
tween the gate electrode and the source electrode (i.e.,
agate-source electrode) of the first driving transistor Tdrl.
That is, the first capacitor C1 may be provided to have a
certain capacitance in an overlapping area between the
source electrode and the common node Nc connected
to the gate electrode of the first driving transistor Tdrl.
The first capacitor C1 may store a voltage corresponding
to the data signal supplied to the gate electrode of the
firstdriving transistor Tdrland may turn on the first driving
transistor Tdrl with the stored voltage.

[0070] The second currentoutput part COP2 may sup-
ply a data current, corresponding to the data signal sup-
plied from the switching transistor Tsw to the common
node Nc, to the second light emitting diode device 300b.
The second current output part COP2 according to an
embodiment may include a second driving transistor Tdr2
and a second capacitor C2.

[0071] The second driving transistor Tdr2 may include
a gate electrode connected to the common electrode Nc,
a drain electrode connected to the driving power line PL,
and a source electrode connected to the anode terminal
of the second light emitting diode device 300b. The sec-
ond driving transistor Tdr2 may be turned on by the volt-
age of the common node Nc to control the amount of
current flowing from the driving power line PL to the sec-
ond light emitting diode device 300b. In other words, the
second driving transistor Tdr2 may control a data current
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flowing from the driving power line PL to the second light
emitting diode device 300b, based on the data signal
supplied from the switching transistor Tsw to the common
node Nc, thereby allowing the second light emitting diode
device 300b to emit light having brightness proportional
to the data signal.

[0072] The second driving transistor Tdr2 may be
formed along with the first driving transistor Tdrl and may
have the same size as that of the first driving transistor
Tdrl.

[0073] Thesecond capacitor C2may be connected be-
tween the gate electrode and the source electrode (i.e.,
a gate-source electrode) of the second driving transistor
Tdr2. That is, the second capacitor C2 may be provided
to have a certain capacitance in an overlapping area be-
tween the source electrode and the common node Nc
connected to the gate electrode of the second driving
transistor Tdr2. The second capacitor C2 may store a
voltage corresponding to the data signal supplied to the
gate electrode of the second driving transistor Tdr2 and
may turn on the second driving transistor Tdr2 with the
stored voltage.

[0074] The switching transistor Tsw and the first and
second driving transistors Tdrl and Tdr2 according to an
embodiment may each be an amorphous silicon thin film
transistor (TFT), a polycrystalline silicon TFT, an oxide
TFT, or an organic material TFT, and each of the tran-
sistors Tsw, Tdrl, and Tdrl may have a top gate structure,
a bottom gate structure, or a double gate structure having
the top gate structure and the bottom gate structure.
[0075] Inthe pixel circuit PC, one of the firstand second
current output parts COP1 and COP2 may be a redun-
dancy pixel circuit which is previously provided in each
of subpixels SP1 to SP3 for solving an operation defect
of each of the first and second light emitting diode devices
300a and 300b provided in each of the subpixels SP1 to
SP3.

[0076] In addition, each of the plurality of subpixels
SP1 to SP3 may further include a first concave portion
130a accommodating the first light emitting diode device
300a and a second concave portion 130b accommodat-
ing the second light emitting diode device 300b.

[0077] Thefirstconcave portion 130a may be provided
in the first emissive area of the pixel area defined in each
of the subpixels SP1 to SP3 and may accommodate the
first light emitting diode device 300a. The first concave
portion 130a according to an embodiment may include
a first accommodation space provided concavely from a
planarization layer (or a passivation layer) which is pro-
vided to cover the pixel circuit PC. Since the first concave
portion 130a accommodates the first light emitting diode
device 300a, a misalignment of the first light emitting di-
ode device 300a is minimized in a transfer process per-
formed on the first light emitting diode device 300a, and
thus, alignment precision is enhanced. Furthermore, an
increase in thickness of a display device caused by a
thickness (or a height) of the first light emitting diode de-
vice 300a is minimized.
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[0078] The second concave portion 130b may be pro-
vided in the second emissive area of the pixel area de-
fined in each of the subpixels SP1 to SP3 and may ac-
commodate the second light emitting diode device 300b.
The second concave portion 130b according to an em-
bodiment may include a second accommodation space
provided concavely from the planarization layer and may
be provided in the same shape as that of the first concave
portion 130a. Since the second concave portion 130b
accommodates the second light emitting diode device
300b, a misalignment of the second light emitting diode
device 300b is minimized in a transfer process performed
on the second light emitting diode device 300b, and thus,
alignment precision is enhanced. Furthermore, an in-
crease in thickness of the display device caused by a
thickness (or a height) of the second light emitting diode
device 300b is minimized.

[0079] Optionally, the first concave portion 130a and
the second concave portion 130b may communicate with
each other without a boundary therebetween. That is,
the accommodation space of the first concave portion
130a and the accommodation space of the second con-
cave portion 130b may communicate with each other to
configure one accommodation space, and in this in-
stance, the subpixels SP1 to SP3 may each include one
concave portion including one accommodation space
where the first light emitting diode device 300a and the
second light emitting diode device 300b are provided in
parallel. In this instance, in a process of disposing the
first light emitting diode device 300a and the second light
emitting diode device 300b in the accommodation space
of the concave portion, an alignment process for each of
the first light emitting diode device 300a and the second
light emitting diode device 300b is easily performed.
[0080] The second substrate 500 may be disposed to
cover the first substrate 100 and may be defined as a
color filter array substrate, an opposite substrate, or an
encapsulation substrate. The second substrate 500 may
be opposite-bonded to the first substrate 100 by a sealant
surrounding the display area AA of the first substrate 100.
[0081] In addition, the light emitting diode display de-
vice according to an embodiment of the present disclo-
sure may further include a gate driving circuit 700 and a
panel driver 900.

[0082] The gate driving circuit 700 may generate the
gate signal according to a gate control signal input from
the panel driver 900 and may supply the gate signal to
the gate lines GL. The gate driving circuit 700 according
to an embodiment may be built into the third non-display
area of the first substrate 100 through a process which
is the same as a process of forming TFTs provided in
each subpixel SP. For example, the gate driving circuit
700 may be provided in a left and/or right non-display
area with respect to the display area AA, but is not limited
thereto. In other embodiments, the gate driving circuit
700 may be provided in an arbitrary non-display area
which enables the gate signal to be supplied to the gate
lines GL.
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[0083] Optionally, the gate driving circuit 700 may be
manufactured as a driving integrated circuit (IC) type. In
this instance, the gate driving circuit 700 according to an
embodiment may be mounted in the third and/or fourth
non-display area of the first substrate 100 so as to be
connected to a plurality of gate lines in a one-to-one cor-
respondence relationship. According to another embod-
iment, the gate driving circuit 700 may be mounted on a
gate flexible circuit film, and in this instance, the gate
flexible circuit film may be attached on a gate pad part
provided in the third and/or fourth non-display area of the
first substrate 100, whereby the gate driving circuit 700
may be connected to the plurality of gate lines through
the gate flexible circuit film and the gate pad part in a
one-to-one correspondence relationship.

[0084] The panel driver 900 may be connected to a
pad part provided in the first non-display area of the first
substrate 100 and may display an image, corresponding
to image data supplied from a display driving system, on
the display area AA. The panel driver 900 according to
an embodiment may include a plurality of data flexible
circuit films 910, a plurality of data driving ICs 930, a
printed circuit board (PCB) 950, a timing controller 970,
and a power circuit 990.

[0085] Each of the plurality of data flexible circuit films
910 may be attached on the pad part of the first substrate
100 through a film attachment process.

[0086] Each of the plurality of data driving ICs 930 may
be individually mounted on a corresponding data flexible
circuit film of the plurality of data flexible circuit films 910.
The data driving ICs 930 may receive subpixel data and
a data control signal supplied from the timing controller
970, convert the subpixel data into analog data voltages
by subpixels according to the data control signal, and
respectively supply the analog data voltages to the data
lines DL.

[0087] The PCB 950 may be connected to the plurality
of data flexible circuit films 910. The PCB 950 may sup-
port the timing controller 970 and the power circuit 990
and may transfer signals and power between the ele-
ments of the panel driver 900.

[0088] The timing controller 970 may be mounted on
the PCB 950 and may receive image data and a timing
synchronization signal supplied from the display driving
system through a user connector provided on the PCB
950. The timing controller 970 may align the image data
according to a subpixel arrangement structure of the dis-
play area AA based on the timing synchronization signal
to generate subpixel data and may supply the generated
subpixel data to the data driving ICs 930. Also, the timing
controller 970 may generate the data control signal and
the gate control signal, based on the timing synchroni-
zation signal and may control a driving timing of each of
the data driving ICs 930 and the gate driver circuit 700.
[0089] The power circuit 990 may be mounted on the
PCB 950 and may generate various voltages necessary
for displaying an image on the display area AA by using
an input power received from the outside to supply each
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of the voltages to a corresponding element.

[0090] The panel driver 900 may further include a con-
trol board connected to the PCB 950. In this instance,
the timing controller 970 and the power circuit 990 may
be mounted on the control board without being mounted
on the PCB 950. Accordingly, the PCB 950 may perform
only a function of transferring signals and power between
the plurality of data flexible circuit films 910 and the con-
trol board.

[0091] The light emitting diode display device accord-
ing to the presentembodiment may include aredundancy
light emitting diode device and a redundancy pixel circuit
provided in each of the subpixels SP1 to SP3, thereby
minimizing or preventing a screen defect caused by a
defect of the light emitting diode device transferred onto
each of the subpixels SP1 to SP3. Also, in the light emit-
ting diode display device according to the present em-
bodiment, since the first and second light emitting diode
devices 300a and 300b are accommodated into at least
one concave portion provided in each of the subpixels
SP1 to SP3, a misalignment of the light emitting diode
devices is minimized in the transfer process for the light
emitting diode devices, and the light emitting diode dis-
play device has a thin thickness.

[0092] Inanembodiment of the present disclosure, as
shown in FIG. 3, for example, the subpixel SP1 including
the first light emitting diode 300a and the second light
emitting diode 300b may have first electrodes of the first
and second light emitting diodes 300a, 300b being com-
monly connected, and second electrodes of the first and
second light emitting diodes 300a, 300b being commonly
connected. Also, a distance between the second elec-
trodes of the first and second light emitting diodes 300a,
300b may be smaller than a distance between the first
electrodes of the first and second light emitting diodes
300a, 300b.

[0093] FIG. 4 is a cross-sectional view for describing
a subpixel structure illustrated in FIG. 3, and FIG. 5is a
cross-sectional view for describing a structure of a light
emitting diode device illustrated in FIG. 4.

[0094] Referring to FIGS. 4 and 5 along with FIG. 3, a
subpixel SP of a light emitting diode display device ac-
cording to the present embodiment may include a pixel
circuit PC, afirst planarization layer 110, first and second
concave portions 130a and 130b, first and second light
emitting diode devices 300a and 300b, a second planari-
zation layer 160, a first pixel electrode AE1, a second
pixel electrode AE2, and a common electrode CE.
[0095] The pixel circuit PC may include a first current
output part COP1, including a switching transistor Tsw,
afirst driving transistor Tdrl, and a first capacitor C1, and
a second current output part COP2 including a second
driving transistor Tdr2 and a second capacitor C2. The
pixel circuit PC is as described above, and thus, its de-
tailed description is omitted. Hereinafter, only a structure
of each of the first and second driving transistors Tdrl
and Tdr2 will be described.

[0096] The first driving transistor Tdrl may be provided
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in a first circuit area A1 defined in the subpixel SP and
may include a gate electrode GE, a semiconductor layer
SCL, an ohmic contact layer OCL, a source electrode
SE, and a drain electrode DE.

[0097] The gate electrode GE may be formed on the
first substrate 100 along with the gate lines GL. The gate
electrode GE may be covered by a gate insulation layer
103.

[0098] The gate insulation layer 103 may be formed of
a single layer or a multilayer including an inorganic ma-
terial and may be formed of silicon oxide (SiOx) silicon
nitride (SiNx), and/or the like.

[0099] The semiconductor layer SCL may be provided
in a predetermined pattern (or island) type on the gate
insulation layer 103 to overlap the gate electrode GE.
The semiconductor layer SCL may be formed of a sem-
iconductor material including one of amorphous silicon,
polycrystalline silicon, oxide, and an organic material, but
is not limited thereto.

[0100] The ohmic contact layer OCL may be provided
in a predetermined pattern (or island) type on the semi-
conductor layer SCL. In this instance, the ohmic contact
layer OCL is for an ohmic contact between the semicon-
ductor layer SCL and the source and drain electrodes
SE and DE and may be omitted.

[0101] The source electrode SE may be formed on one
side of the ohmic contact layer OCL to overlap one side
of the semiconductor layer SCL. The source electrode
SE may be formed along with the data lines DL and the
driving power lines PL.

[0102] The drain electrode DE may be formed on the
other side of the ohmic contact layer OCL to overlap the
other side of the semiconductor layer SCL and may be
spaced apart from the source electrode SE. The drain
electrode DE may be formed along with the source elec-
trode SE and may branch or protrude from an adjacent
driving power line PL.

[0103] The second driving transistor Tdr2 may be pro-
vided in a second circuit area A2 defined in the subpixel
SP and may include a gate electrode GE, a semiconduc-
tor layer SCL, an ohmic contactlayer OCL, a source elec-
trode SE, and a drain electrode DE. The second driving
transistor Tdr2 may be formed in the same structure
through the same process as the first driving transistor
Tdrl, and thus, its detailed description is omitted or is
briefly described below.

[0104] In addition, the switching transistor Tsw config-
uring the pixel circuit PC may be formed in the same
structure through the same process along with the first
and second driving transistors Tdrl and Tdr2. In this in-
stance, the gate electrode of the switching transistor Tsw
may branch or protrude from the gate line GL, the drain
electrode of the switching transistor Tsw may branch or
protrude from the data line DL, and the source electrode
of the switching transistor Tsw may be connected to the
common node Nc, connected to the gate electrode GE
of each of the first and second driving transistors Tdrl
and Tdr2, through a via hole provided in the gate insula-
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tion layer 103.

[0105] The pixel circuit PC may be covered by an in-
terlayerinsulationlayer 105. The interlayer insulation lay-
er 105 may be provided all over the first substrate 100
to cover the pixel circuit PC. The interlayer insulation lay-
er 105 according to an embodiment may be formed of
aninorganic material, such as SiOx or SiNx, or an organic
material such as benzocyclobutene or photo acryl. The
interlayer insulation layer 105 may be not provided.
[0106] The first planarization layer (or the passivation
layer) 110 may be provided all over the first substrate
100 to cover the subpixel SP (i.e., the pixel circuit PC),
or may be provided all over the first substrate 100 to cover
the interlayer insulation layer 105. The first planarization
layer 110 may protect the pixel circuit PC and may pro-
vide a planar surface on the interlayer insulation layer
105.

[0107] The first planarization layer 110 according to an
embodiment may be formed of an organic material such
as benzocyclobutene or photo acryl, and particularly,
may be formed of photo acryl for convenience of a proc-
ess.

[0108] The first concave portion 130a may be provided
in a first emissive area defined in the subpixel SP and
may accommodate the first light emitting diode device
300a. The first concave portion 130a according to an
embodiment may be concavely provided to have a cer-
tain depth D1 from the first planarization layer 110. In this
instance, the first concave portion 130a may include a
first accommodation space which is provided concavely
from a top 110a of the first planarization layer 110 to have
the depth D1 corresponding to a thickness (or a total
height) of the first light emitting diode device 300a. In this
instance, a floor surface of the first concave portion 130a
may be formed by removing a portion of the first planari-
zation layer 110, a whole portion of the first planarization
layer 110, the whole portion of the first planarization layer
110 and a portion of the interlayer insulation layer 105,
or a whole portion of each of the first planarization layer
110, the interlayer insulation layer 105, and the gate in-
sulation layer 103, in order to have the depth D1 which
is set based on the thickness of the first light emitting
diode device 300a. For example, the first concave portion
130a may be provided to have a depth of 2 um to 6 pm
from the top 110a of the first planarization layer 110. The
first concave portion 130a may have a groove or cup
shape having a size which is wider than a rear surface
(or a bottom) of the first light emitting diode device 300a.
[0109] The second concave portion 130b may be pro-
vided in a second emissive area defined in the subpixel
SP and may accommodate the second light emitting di-
ode device 300b. The second concave portion 130b ac-
cording to an embodiment may include a second accom-
modation space which is concavely provided to have the
certain depth D1 from the first planarization layer 110.
The second concave portion 130b may be formed in the
same shape simultaneously with the first concave portion
1304, and thus, its detailed description is omitted.
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[0110] In addition, the first concave portion 130a and
the second concave portion 130b may communicate with
each other without a boundary 130c therebetween. That
is, the accommodation space of the first concave portion
130a and the accommodation space of the second con-
cave portion 130b may communicate with each other to
configure one accommodation space, and in this in-
stance, the subpixels SP1 to SP3 may each include one
concave portion. In this instance, the first light emitting
diode device 300a may be accommodated into one re-
gion of the concave portion, and the second light emitting
diode device 300b may be accommodated into the other
region of the concave portion in parallel with the first light
emitting diode device 300a. Therefore, according to the
present embodiment, in a process of disposing the first
light emitting diode device 300a and the second light
emitting diode device 300b in the accommodation space
of the concave portion, an alignment process for each of
the first light emitting diode device 300a and the second
light emitting diode device 300b is easily performed. Also,
according to the present embodiment, a light-oriented
angle of each of the first light emitting diode device 300a
and the second light emitting diode device 300b disposed
in the concave portion increases, and thus, a dark portion
between the first light emitting diode device 300a and the
second light emitting diode device 300b is minimized,
thereby minimizing hot spots caused by the dark portion
between the first light emitting diode device 300a and the
second light emitting diode device 300b.

[0111] The first light emitting diode device 300a and
the second light emitting diode device 300b may each
include a light emitting layer EL, a first electrode (or an
anode terminal) E1, and a second electrode (or a cathode
terminal) E2.

[0112] The light emitting layer EL may emit light ac-
cording to a recombination of an electron and a hole
based on a current flowing between the first electrode
E1 and the second electrode E2. The light emitting layer
EL according to an embodiment may include a first sem-
iconductor layer 310, an active layer 330, and a second
semiconductor layer 350.

[0113] The first semiconductor layer 310 may supply
an electron to the active layer 330. The first semiconduc-
tor layer 310 according to an embodiment may be formed
of an n-GaN-based semiconductor material, and exam-
ples of the n-GaN-based semiconductor material may
include GaN, AlGaN, InGaN, AlinGaN, etc. In this in-
stance, silicon (Si), germanium (Ge), selenium (Se), tel-
lurium (Te), or carbon (C) may be used as impurities used
for doping of the first semiconductor layer 310.

[0114] The active layer 330 may be provided on one
side of the first semiconductor layer 310. The active layer
330 may have a multi quantum well (MQW) structure
which includes a well layer and a barrier layer which is
higher in band gap than the well layer. The active layer
330 according to an embodiment may have an MQW
structure of InGaN/GaN or the like.

[0115] The second semiconductor layer 350 may be
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provided on the active layer 330 and may supply a hole
to the active layer 330. The second semiconductor layer
350 according to an embodiment may be formed of a p-
GaN-based semiconductor material, and examples of
the p-GaN-based semiconductor material may include
GaN, AlGaN, InGaN, AllnGaN, etc. In this instance, mag-
nesium (Mg), zinc (Zn), or beryllium (Be) may be used
as impurities used for doping of the second semiconduc-
tor layer 350.

[0116] The first electrode E1 may be provided on the
second semiconductor layer 350. The first electrode E1
may be connected to the source electrode SE of each of
the first and second driving transistors Tdrl and Tdr2.
[0117] The second electrode E2 may be provided on
the other side of the first semiconductor layer 310 and
may be electrically and/or physically disconnected or
separated from the active layer 330 and the second sem-
iconductor layer 350. The second electrode E2 may be
connected to the common power line CL.

[0118] Each of the first and second electrodes E1 and
E2 according to an embodiment may be formed of a ma-
terial including one or more materials of a metal material,
such as gold (Au), tungsten (W), platinum (Pt), silicon
(Si), iridium (Ir), silver (Ag), copper (Cu), nickel (Ni), tita-
nium (Ti), or chromium (Cr), and an alloy thereof. In other
embodiments, each of the first and second electrodes
E1 and E2 may be formed of a transparent conductive
material, and examples of the transparent conductive
material may include indium tin oxide (ITO), indium zinc
oxide (1Z0), etc. However, the present embodiment is
not limited thereto.

[0119] In addition, the first semiconductor layer 310,
the active layer 330, and the second semiconductor layer
350 may be provided in a structure of being sequentially
stacked on a semiconductor substrate. In this instance,
the semiconductor substrate may include a semiconduc-
tor material included in a sapphire substrate or a silicon
substrate. The semiconductor substrate may be used as
a growth semiconductor substrate for growing each of
the first semiconductor layer 310, the active layer 330,
and the second semiconductor layer 350, and then, may
be separated from the first semiconductor layer 310
through a substrate separation process. In this instance,
the substrate separation process may be a laser lift-off
process or a chemical lift-off process. Therefore, since
the growth semiconductor substrate is removed from the
first and second light emitting diode devices 300a and
300b, each of the first and second light emitting diode
devices 300a and 300b has a thin thickness, and thus,
may be accommodated into the concave portion provided
in the subpixel SP.

[0120] Each of the first and second light emitting diode
devices 300a and 300b may emit light according to a
recombination of an electron and a hole based on a cur-
rent flowing between the first electrode E1 and the sec-
ond electrode E2. In this instance, the light emitted from
each of the first and second light emitting diode devices
300a and 300b may pass through the first and second
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electrodes E1 and E2 and may be output to the outside.
In other words, the light emitted from each of the first and
second light emitting diode devices 300a and 300b may
pass through the first and second electrodes E1 and E2
and may be output in a second direction opposite to a
first direction toward the floor surface of each of the con-
cave portions 130a and 130b, thereby displaying an im-
age.

[0121] Each of the first and second light emitting diode
devices 300a and 300b may include a first portion FP,
including the first and second electrodes E1 and E2 con-
nected to the pixel circuit PC, and a second portion RP
opposite to the first portion FP. In this instance, the first
portion FP may be disposed relatively farther away from
the floor surface of the concave portion than the second
portion RP. That is, the first and second electrodes E1
and E2 provided in the first portion FP may be disposed
to face the second substrate 500 without being disposed
to face the floor surface of the concave portion. In this
instance, the first portion FP may have a size which is
smaller than the second portion RP, and in this instance,
each of the first and second light emitting diode devices
300a and 300b may have a cross-sectional surface hav-
ing a trapezoid shape which includes an upper surface
corresponding to the first portion FP and a lower surface
corresponding to the second portion RP.

[0122] The second planarization layer 160 may be pro-
vided on the first planarization layer 110 to cover the first
and second light emitting diode devices 300a and 300b.
That is, the second planarization layer 160 may be pro-
vided on the first planarization layer 110 to have a thick-
ness for covering a top of the first planarization layer 110,
the other first accommodation space of the first concave
portion 130a with the first light emitting diode device 300a
accommodated thereinto, the other second accommo-
dation space of the second concave portion 130b with
the second light emitting diode device 300b accommo-
dated thereinto, a front surface of the first light emitting
diode device 300a, and a front surface of the second light
emitting diode device 300b.

[0123] The second planarization layer 160 may pro-
vide a planar surface on the first planarization layer 110.
Also, the second planarization layer 160 may bury the
other first accommodation space of the first concave por-
tion 130a with the first light emitting diode device 300a
accommodated thereinto and the other second accom-
modation space of the second concave portion 130b with
the second light emitting diode device 300b accommo-
dated thereinto to fix a position of each of the first light
emitting diode device 300a and the second light emitting
diode device 300b.

[0124] The first pixel electrode AE1 may electrically
connect the first electrode E1 of the first light emitting
diode device 300a to the source electrode SE of the first
driving transistor Tdrl and may be defined as a firstanode
electrode. The first pixel electrode AE1 according to an
embodiment may be provided on the second planariza-
tion layer 160 overlapping the first driving transistor Tdrl
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and the first electrode E1 of the first light emitting diode
device 300a. The first pixel electrode AE1 may be elec-
trically connected to the source electrode SE of the first
driving transistor Tdrl through a first circuit contact hole
CCH1 which is provided to pass through the interlayer
insulation layer 105, the first planarization layer 110, and
the second planarization layer 160, and may be electri-
cally connected to the first electrode E1 of the first light
emitting diode device 300a through a first electrode con-
tacthole ECH1 provided in the second planarization layer
160. Therefore, the first electrode E1 of the first light emit-
ting diode device 300a may be electrically connected to
the source electrode SE of the first driving transistor Tdrl
through the first pixel electrode AE1.

[0125] The second pixel electrode AE2 may electrically
connect the first electrode E1 of the second light emitting
diode device 300b to the source electrode SE of the sec-
ond driving transistor Tdr2 and may be defined as a sec-
ond anode electrode. The second pixel electrode AE2
according to an embodiment may be provided on the
second planarization layer 160 overlapping the second
driving transistor Tdr2 and the first electrode E1 of the
second light emitting diode device 300b. The second pix-
el electrode AE2 may be electrically connected to the
source electrode SE of the second driving transistor Tdr2
through a second circuit contact hole CCH2 which is pro-
vided to pass through the interlayer insulation layer 105,
the first planarization layer 110, and the second planari-
zation layer 160, and may be electrically connected to
the first electrode E1 of the second light emitting diode
device 300b through a second electrode contact hole
ECH2 provided in the second planarization layer 160.
Therefore, the first electrode E1 of the second light emit-
ting diode device 300b may be electrically connected to
the source electrode SE of the second driving transistor
Tdr2 through the second pixel electrode AE2.

[0126] Inthis manner, if the light emitting diode display
device has a top emission structure, each of the first and
second pixel electrodes AE1 and AE2 may be formed of
atransparent conductive material, and if the light emitting
diode display device has a bottom emission structure,
the pixel electrode AE may be formed of a light reflection
conductive material. In this instance, the transparent con-
ductive material may be indium tin oxide (ITO), indium
zinc oxide (1Z0), or the like, but is not limited thereto. The
light reflection conductive material may be Al, Ag, Au, Pt,
Cu, or the like, but is not limited thereto. Each of the first
and second pixel electrodes AE1 and AE2 including the
light reflection conductive material may be formed of a
single layer including the light reflection conductive ma-
terial or a multilayer including a plurality of the single lay-
ers which are stacked.

[0127] The common electrode CE may be electrically
connected to the second electrode E2 of the first light
emitting diode device 300a and the common power line
CL and may be defined as a cathode electrode. The com-
mon electrode CE may be provided on the second
planarization layer 160 overlapping the second electrode
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E2 of each of the first and second light emitting diode
devices 300a and 300b and the common power line CL.
In this instance, the common electrode CE may be
formed of a material which is the same as that of the pixel
electrode AE.

[0128] One side of the common electrode CE accord-
ing to an embodiment may be electrically connected to
the common power line CL through a line contact hole
LCH (see FIG. 2) which is provided to pass through the
gate insulation layer 103, the interlayer insulation layer
105, the first planarization layer 110, and the second
planarization layer 160 which overlap the common power
line CL. The other side of the common electrode CE ac-
cording to an embodiment may be electrically connected
to the second electrode E2 of the first light emitting diode
electrode 300a through a third electrode contact hole
ECH3 which is provided in the second planarization layer
160 to overlap the second electrode E2 of the first light
emitting diode electrode 300a, and may be electrically
connected to the second electrode E2 of the second light
emitting diode electrode 300b through a fourth electrode
contact hole ECH4 which is provided in the second
planarization layer 160 to overlap the second electrode
E2 of the second light emitting diode electrode 300b.
Therefore, each of the second electrode E2 of the first
light emitting diode electrode 300a and the second elec-
trode E2 of the second light emitting diode electrode 300b
may be electrically connected to the common power line
CL through the common electrode CE.

[0129] The first and second pixel electrodes AE1 and
AE2 and the common electrode CE may be simultane-
ously provided through an electrode patterning process
using a lithography process, an etching process, and a
deposition process of depositing an electrode material
on the second planarization layer 160 including the first
and second circuit contact holes CCH1 and CCH2, the
line contact hole, and the first to fourth electrode contact
holes ECH1 to ECH4. Therefore, in the present embod-
iment, since the first and second pixel electrodes AE1
and AE2 and the common electrode CE connecting the
first and second light emitting diode devices 300a and
300b to the pixel circuit PC are simultaneously formed,
an electrode connection process is simplified, and a proc-
ess time taken in a process of connecting the first and
second light emitting diode devices 300a and 300b to the
pixel circuit PC is considerably shortened, thereby en-
hancing a productivity of the light emitting diode display
device.

[0130] The light emitting diode display device accord-
ing to the present embodiment may further include a sec-
ond substrate 500.

[0131] The second substrate 500 may be disposed to
cover a portion other than the pad part of the first sub-
strate 100, thereby protecting a pixel array provided on
the first substrate 100. The second substrate 500 may
be defined as a color filter array substrate, an opposite
substrate, or an encapsulation substrate. For example,
the second substrate 500 according to an embodiment
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may be formed of a transparent glass material, a trans-
parent plastic material, and/or the like, but is not limited
thereto.

[0132] The second substrate 500 according to an em-
bodiment may include a black matrix 510.

[0133] The black matrix 510 may define an opening
area of each subpixel SP provided on the first substrate
100. That is, the black matrix 510 may be provided in the
light blocking area of the second substrate 500 overlap-
ping an area other than the opening area overlapping the
emissive area of each subpixel SP, thereby preventing
color mixture between adjacent opening areas. The black
matrix 510 according to an embodiment may include a
plurality of first light blocking patterns which cover the
plurality of gate lines GL, the plurality of common power
lines CL, and the pixel circuit PC of each subpixel SP, a
plurality of second light blocking patterns which cover the
plurality of data lines DL and the plurality of driving power
lines PL, and a third light blocking pattern which covers
an edge of the second substrate 500. In this instance,
the first to third light blocking patterns may be provided
on the same layer, and thus, the black matrix 510 may
have a mesh form.

[0134] In addition, the second substrate 500 may fur-
ther include a light extraction layer 530 provided in the
opening area defined by the black matrix 510. The light
extraction layer 530 may be formed of a transparent ma-
terial and may externally extract light emitted from the
emissive area of each subpixel SP. The light extraction
layer 530 minimizes a step height between the opening
area and the black matrix 510 provided on the second
substrate 500.

[0135] In an instance where each of the first and sec-
ond light emitting diode devices 300a and 300b disposed
in each subpixel SP emits white light, the second sub-
strate 500 may include a color filter layer 530 provided
in the opening area, instead of the light extraction layer
530.

[0136] The color filter layer 530 may include a color
filter having a color corresponding to a color defined in
each subpixel SP. The color filter layer 530 may transmit
only light, having a wavelength of a color corresponding
to a corresponding subpixel SP, of the white light emitted
from the corresponding subpixel SP.

[0137] The light emitting diode display device accord-
ing to an embodiment of the present disclosure may fur-
ther include an encapsulation layer 170 disposed be-
tween the first substrate 100 and the second substrate
500. The encapsulation layer 170 may be an optical clear
adhesive (OCA) or an optical clear resin (OCR), but is
not limited thereto.

[0138] The light emitting diode display device accord-
ing to the present embodiment may further include a re-
flective layer 101 provided under the emissive area of
each subpixel SP.

[0139] The reflective layer 101 may be disposed be-
tween the floor surface of each of the concave portions
130a and 130b and the first substrate 100 to overlap the
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emissive area including the first and second light emitting
diode devices 300a and 300b. The reflective layer 101
according to an embodiment may be formed of a material
which is the same as that of the gate electrode GE of the
driving transistors Tdrl and Tdr2, and may be provided
on the same layer as the gate electrode GE. The reflec-
tive layer 101 may reflect light, which is incident from
each of the first and second light emitting diode devices
300a and 300b, toward the second substrate 500. Ac-
cordingly, the light emitting diode display device accord-
ing to the present embodiment may include the reflective
layer 101, and thus, may have a top emission structure.
[0140] Optionally, the reflective layer 101 may be
formed of a material which is the same as that of the
source/drain electrode SE/DE of each of the driving tran-
sistors Tdrl and Tdr2, and may be provided on the same
layer as the source/drain electrode SE/DE.

[0141] Inthelight emitting diode display device accord-
ing to the present embodiment, the first and second light
emitting diode devices 300a and 300b of each subpixel
SP may be adhered to the floor surface of each of the
concave portions 130a and 130b by an adhesive member
150.

[0142] The adhesive member 150 may be disposed
between the first and second light emitting diode devices
300a and 300b and the concave portions 130a and 130b
of each subpixel SP and may attach each of the first and
second light emitting diode devices 300a and 300b onto
the floor surface of a corresponding concave portion of
the concave portions 130a and 130b, thereby primarily
fixing each of the first and second light emitting diode
devices 300a and 300b.

[0143] The adhesive member 150 according to an em-
bodiment may be attached (coated) on the second por-
tion RP of each of the first and second light emitting diode
devices 300a and 300b (i.e., a back surface of the first
semiconductor layer 310), and thus, in a mounting proc-
ess of mounting the light emitting diode device, the ad-
hesive member 150 may be adhered to the floor surface
of the first concave portion 130a and the floor surface of
the second concave portion 130b.

[0144] According to another embodiment, the adhe-
sive member 150 may be dotted onto the floor surface
of the first concave portion 130a and the floor surface of
the second concave portion 130b and may be spread by
pressure which is applied thereto in a mounting process
performed for the light emitting diode device, and thus,
may be adhered to the second portion RP of each of the
first and second light emitting diode devices 300a and
300b. Therefore, the first light emitting diode device 300a
mounted on the first concave portion 130a may be pri-
marily position-fixed by the adhesive member 150. Ac-
cordingly, according to the present embodiment, the
mounting process for the light emitting diode device may
be performed in a method of simply attaching each of the
first and second light emitting diode devices 300a and
300b onto the floor surface of a corresponding concave
portion of the concave portions 130a and 130b, and thus,
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a mounting process time taken in performing the mount-
ing process for the light emitting diode device is short-
ened.

[0145] In other embodiments, the adhesive member
150 may be coated on the top 110a of the first planari-
zation layer 110, the floor surface and an inclined surface
of the first concave portion 130a, and the floor surface
and an inclined surface of the second concave portion
130b. Thatis, the adhesive member 150 may be provided
to wholly cover a portion of a front surface of the first
planarization layer 110 except the contact holes. In other
words, the adhesive member 150 may be disposed be-
tween the first planarization layer 110 and the second
planarization layer 160 and may be disposed between
the first planarization layer 110 and each of the first light
emitting diode devices 300a and 300b. In other embod-
iments, the adhesive member 150 may be coated on the
whole top 110a of the first planarization layer 110, where
the concave portions 130a and 130b are provided, to a
certain thickness. A portion of the adhesive member 150
coated on the top 110a of the first planarization layer 110,
where the contact holes are to be provided, may be re-
moved when forming the contact holes. Therefore, in the
present embodiment, immediately before a mounting
process for the light emitting diode device, the adhesive
member 150 may be coated on the whole top 110a of
the first planarization layer 110 to have a certain thick-
ness, and thus, according to the present embodiment, a
process time taken in forming the adhesive member 150
is shortened.

[0146] Inthe presentembodiment, the adhesive mem-
ber 150 may be provided on the whole top of the first
planarization layer 110, and thus, the second planariza-
tion layer 160 according to the present embodiment is
provided to cover the adhesive member 150.

[0147] A mounting process for a light emitting diode
device according to an embodiment may include a proc-
ess of mounting red first and second light emitting diode
devices on each of red subpixels SP1, a process of
mounting green first and second light emitting diode de-
vices on each of green subpixels SP2, and a process of
mounting blue first and second light emitting diode de-
vices on each of blue subpixels SP3, and moreover, may
further include a process of mounting white first and sec-
ond light emitting diode devices on each of white subpix-
els.

[0148] The mounting process for the light emitting di-
ode device according to an embodiment may include only
a process of mounting the white first and second light
emitting diode devices on each of subpixels. In this in-
stance, the first substrate 100 or the second substrate
500 may include a color filter layer overlapping each sub-
pixel. The color filter layer may transmit only light, having
awavelength of a color corresponding to a corresponding
subpixel, of white light.

[0149] The mounting process for the light emitting di-
ode device according toan embodiment may include only
a process of mounting first and second light emitting di-
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ode devices having a first color on each subpixel. In this
instance, the first substrate 100 or the second substrate
500 may include a wavelength conversion layer and the
color filter layer overlapping each subpixel. The wave-
length conversion layer may emit light of a second color,
based on some of light of the first color incident from the
first and second light emitting diode devices having the
first color. The color filter layer may transmit only light,
having a wavelength of a color corresponding to a cor-
responding subpixel, of white light based on a combina-
tion of the light of the first color and the light of the second
color. In this instance, the first color may be blue, and
the second color may be yellow.

[0150] FIG. 6 is adiagram for describing a modification
embodiment of the concave portion illustrated in FIG. 2.
[0151] Referring to FIG. 6, first and second concave
portions 130a and 130b provided in each of a plurality of
subpixels SP according to the modification embodiment
may have the same depth and may be provided concave-
ly from a first planarization layer 110 to have different
depths D1 to D3 in each subpixel SP. In this instance,
the depths D1 to D3 of each of the first and second con-
cave portions 130a and 130b may be defined as a dis-
tance between a top 110a of the first planarization layer
110 and a floor surface 110b of each of the first and sec-
ond concave portions 130a and 130b.

[0152] The first concave portion 130a provided in each
subpixel SP may be provided to have the different depths
D1 to D3 in each of atleast three adjacent subpixels SP1
to SP3 configuring one unit pixel UP. That is, the first
concave portions 130a may be provided to have the dif-
ferent depths D1 to D3 from the first planarization layer
110, based on a height of a light emitting diode device
which is to be provided in a corresponding subpixel,
thereby removing or minimizing a height deviation (or a
step height) between light emitting diode devices by
colors. The second concave portion 130b provided in
each subpixel SP may be formed to have the same shape
and depth as those of the first concave portion 130a.
[0153] In order to realize a color image, the light emit-
ting diode display device according to the present em-
bodiment may include a red subpixel SP1, a green sub-
pixel SP2, and a blue subpixel SP3, and the light emitting
diode device may be provided by colors and may be dis-
posed in the first and second concave portions 130a and
130b provided in a subpixel having a corresponding
color. Inthisinstance, the color-based light emitting diode
devices may have different heights (or thicknesses) due
to a process error of a manufacturing process. For ex-
ample, thicknesses of the color-based lightemitting diode
devices may be thickened in the order of red, green, and
blue. In this instance, the depths D1 to D3 of the first and
second concave portions 130a and 130b may be deeply
provided in the order of the red subpixel SP1, the green
subpixel SP2, and the blue subpixel SP3, based on a
height of a corresponding light emitting diode device.
[0154] Therefore, in the present embodiment, the
depths of the first and second concave portions 130a and
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130b provided in each subpixel may be differently set
based on a height (or a thickness) of the light emitting
diode device which is to be provided in a corresponding
subpixel, and thus, uppermost surfaces (for example,
tops of first electrodes E1) of light emitting diode devices
300a and 300b disposed in each subpixel may be dis-
posed on the same horizontal line HL, thereby preventing
an open defect, where first electrodes (or second elec-
trodes) of the light emitting diode devices are not ex-
posed, from occurring due to a thickness deviation be-
tween color-based light emitting diode devices in a pat-
terning process for first and second electrode contact
holes. Also, in the present embodiment, in the top emis-
sion structure, an optical distance between a reflective
layer 101 and the light emitting diode device of each sub-
pixel is optimized by using the first and second concave
portions 130a and 130b which are provided to the differ-
ent depths D1 to D3 in each subpixel, and thus, a reflec-
tion efficiency of the reflective layer 101 is improved,
thereby maximizing a light efficiency of each of the light
emitting diode devices.

[0155] FIG. 7 is a diagram for describing the subpixel
according to an embodiment of the present disclosure
illustrated in FIG. 2 and illustrates an example where a
configuration of a pixel circuit is modified. Hereinafter,
therefore, a pixel circuit and elements relevant thereto
will be described, and descriptions of the other elements
are not repeated.

[0156] Referring to FIG. 7 along with FIG. 1, the pixel
circuit PC of each subpixel according to the present em-
bodiment may include a switching transistor Tsw, a stor-
age capacitor Cst, a first current output part COP1, a
second current output part COP2, and a voltage initiali-
zation part VIP.

[0157] The switching transistor Tsw may include a gate
electrode connected to a first gate line GL1, a drain elec-
trode connected to a data line DL, and a source electrode
connected to a first node N1. In this instance, the source
electrode and the drain electrode of the switching tran-
sistor Tsw may switch therebetween depending on a di-
rection of a current. During a sampling period, the switch-
ing transistor Tsw may be turned on according to a first
gate signal supplied through the first gate line GL1 and
may supply a data signal, supplied through the data line
DL, to the first node N1.

[0158] The storage capacitor Cst may include a first
terminal connected to the first node N1 and a second
terminal connected to the second node (or a common
node) N2. That is, the storage capacitor Cst may be pro-
vided to have a certain capacitance in an overlapping
area between the first node N1, connected to the source
electrode of the switching transistor Tsw, and the second
node N2 connected to the gate electrode of a first driving
transistor Tdrl. The storage capacitor Cst may store a
difference voltage between the first node N1 and the sec-
ond node N2 and may supply the stored voltage to the
first current output part COP1 and the second current
output part COP2 in common. In more detail, the storage
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capacitor Cst may store a voltage corresponding to the
data signal from the switching transistor Tsw and may
supply the stored voltage to the first current output part
COP1 and the second current output part COP2 in com-
mon.

[0159] The first current output part COP1 may be
turned on by the voltage corresponding to the data signal
supplied from the storage capacitor Cst to the second
node N2 and may supply a data current to a first light
emitting diode device 300a. The first current output part
COP1 may include the first driving transistor Tdrl.
[0160] The first driving transistor Tdrl may include a
gate electrode connected to the second node N2, a drain
electrode connected to a driving power line PL, and a
source electrode connected to an anode terminal of the
firstlight emitting diode device 300a. The first driving tran-
sistor Tdrl may be turned on by a voltage of the second
node N2 to control the amount of current flowing from
the driving power line PL to the first light emitting diode
device 300a.

[0161] The first current output part COP1 according to
an embodiment may further include a first emission con-
trol transistor Tem1 connected between the first driving
transistor Tdrl and the first light emitting diode device
300a.

[0162] The first emission control transistor Tem1 may
include a gate electrode connected to an emission control
line ECL, a drain electrode connected to the source elec-
trode of the first driving transistor Tdrl, and a source elec-
trode connected to an anode terminal of the first light
emitting diode device 300a. During a pre-initialization pe-
riod for pre-initializing the source electrode of the first
driving transistor Tdrl, the first emission control transistor
Tem1 may be turned on by an emission control signal
supplied through the emission control line ECL and may
provide a path for pre-initializing the source electrode of
the first driving transistor Tdrl to a reference voltage Vref.
Also, during an emission period, the first emission control
transistor Tem1 may be turned on by the emission control
signal supplied through the emission control line ECL
and may supply a data current, output from the first driv-
ing transistor Tdrl, to the first light emitting diode device
300a.

[0163] The source electrode of the first emission con-
trol transistor Tem1, as illustrated in FIG. 4, may be con-
nected to, through a first pixel electrode AE1, a first elec-
trode E1 of the first light emitting diode device 300a dis-
posed in a first concave portion 130a.

[0164] The second current output part COP2 may be
turned on by the voltage corresponding to the data signal
supplied from the storage capacitor Cst to the second
node N2 and may supply a data current to a second light
emitting diode device 300b. The second current output
part COP2 according to an embodiment may include a
second driving transistor Tdr2.

[0165] The second driving transistor Tdr2 may include
a gate electrode connected to the second node N2, a
drain electrode connected to the driving power line PL,
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and a source electrode connected to a first electrode of
the second light emitting diode device 300b. The second
driving transistor Tdr2 may be turned on by a voltage of
the second node N2 to control the amount of current flow-
ing from the driving power line PL to the second light
emitting diode device 300b.

[0166] The second driving transistor Tdr2 may be
formed along with the first driving transistor Tdrl and may
have the same size as that of the first driving transistor
Tdrl.

[0167] The second current output part COP2 accord-
ing to an embodiment may further include a second emis-
sion control transistor Tem2 connected between the sec-
ond driving transistor Tdr2 and the second light emitting
diode device 300b.

[0168] The second emission control transistor Tem2
may include a gate electrode connected to the emission
control line ECL, a drain electrode connected to the
source electrode of the second driving transistor Tdr2,
and a source electrode connected to an anode terminal
of the second light emitting diode device 300b. Also, dur-
ing the emission period, the second emission control
transistor Tem2 may be turned on by the emission control
signal supplied through the emission control line ECL
and may supply a data current, output from the second
driving transistor Tdr2, to the second light emitting diode
device 300b.

[0169] The source electrode of the second emission
control transistor Tem2, as illustrated in FIG. 4, may be
connected to, through a second pixel electrode AE2, a
first electrode E1 of the second light emitting diode device
300b disposed in a second concave portion 130b.
[0170] Inthe pixelcircuitPC, one of thefirstand second
current output parts COP1 and COP2 may be a redun-
dancy pixel circuit which is previously provided in each
of subpixels SP1 to SP3 for solving an operation defect
of each of the firstand second light emitting diode devices
300a and 300b provided in each of the subpixels SP1 to
SP3.

[0171] The voltage initialization part VIP may pre-ini-
tialize the source electrode of the first driving transistor
Tdrl to the reference voltage Vref during the pre-initiali-
zation period, and during an initialization period, the volt-
age initialization part VIP may initialize the voltage stored
in the storage capacitor Cst to the reference voltage Vref.
The voltage initialization part VIP according to an em-
bodiment may include a first transistor T1, a second tran-
sistor T2, and a third transistor T3.

[0172] The first transistor T1 may include a gate elec-
trode connected to a second gate line GL2, a drain elec-
trode connected to the second node N2, and a source
electrode connected to the source electrode of the first
driving transistor Tdr1. During the initialization period and
the sampling period, the first transistor T1 may be turned
on by a second gate signal supplied through the second
gate line GL2 and may connect the gate electrode of the
first driving transistor Tdrl to the source electrode.
[0173] The second transistor T2 may include a gate
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electrode connected to the emission control line ECL, a
drain electrode connected to a reference power line RL,
and a source electrode connected to the first node N1.
During the pre-initialization period and the initialization
period, the second transistor T2 may be turned on by the
emission control signal supplied through the emission
control line ECL and may supply the reference voltage,
supplied through the reference power line RL, to the first
node N1.

[0174] The third transistor T3 may include a gate elec-
trode connected to the second gate line GL2, a drain
electrode connected to the reference power line RL, and
a source electrode connected to a third node N3 con-
nected to the source electrode of the first emission control
transistor Tem1. During the initialization period and the
sampling period, the third transistor T3 may be turned on
by the second gate signal supplied through the second
gate line GL2 and may supply the reference voltage, sup-
plied through the reference power line RL, to the third
node N3.

[0175] Inan embodiment of the present disclosure de-
scribed above, the pixel circuit PC of each subpixel is not
limited to FIGs. 3 to 7. In other embodiments, the pixel
circuit PC may further include at least one auxiliary tran-
sistor and at least one auxiliary capacitor for compensat-
ing for a threshold voltage of a driving transistor, in ad-
dition to a switching transistor and a current output part.
[0176] In addition, in an embodiment of the present
disclosure described above, each subpixel has been de-
scribed above as including two light emitting diode de-
vices, but is not limited thereto. In other embodiments,
each subpixel may include first to Nth (where N is a nat-
ural number equal to or more than two) light emitting di-
ode devices and a pixel circuit including first to Nth driving
transistors which respectively supply a data current to
each of the first to Nth light emitting diode devices. In this
instance, each subpixel may include one or N concave
portions where each of the first to Nth light emitting diode
devices is accommodated into one accommodation
space or is individually accommodated.

[0177] As described above, in the light emitting diode
display device according to the embodiments of the
present disclosure, a screen defect caused by a defect
of a micro light emitting device is prevented or reduced.
[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 scope of
the disclosures. Thus, it is intended that the present dis-
closure covers the modifications and variations of this
disclosure provided they come within the scope of the
appended claims and their equivalents.

Claims
1. Alight emitting diode display device comprising:

a plurality of subpixels (SP) displaying an image
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based on a data current based on a data signal,
the plurality of subpixels (SP) each including:

first to Nth light emitting diode devices
(300a, 300b) emitting light based on the da-
ta current, where N is a natural number
equal to or greater than two; and

a pixel circuit (PC) including first to Nth driv-
ing transistors (Tdr) respectively supplying
the data current corresponding to the data
signal to the first to Nth light emitting diode
devices (300a, 300b).

2. The light emitting diode display device of claim 1,
wherein one of the first to Nth light emitting diode
devices (300a, 300b) is used as a redundancy light
emitting diode device.

3. The light emitting diode display device of claim 1 or
2, wherein each of the first to Nth light emitting diode
devices (300a, 300b) is a micro light emitting diode
device.

4. The light emitting diode display device as claimed in
any one of the preceding claims, wherein each of
the first to Nth light emitting diode devices (300a,
300b) comprises:

a first semiconductor layer (310);

an active layer (330) provided on one side of the
first semiconductor layer (310);

a second semiconductor layer (350) provided
on the active layer (330);

a first electrode (E1) provided on the second
semiconductor layer (350); and

a second electrode (E2) provided on another
side of the first semiconductor layer (310), and
physically separated from the active layer (330)
and the second semiconductor layer (350).

5. The light emitting diode display device of claim 4,
wherein each of the plurality of subpixels (SP) further
comprises:

a common electrode (CE) connected to second
electrodes (E2) of the first to Nth light emitting
diode devices (300a, 300b),

wherein first to Nth pixel electrodes (AE1, AE2)
respectively connect first electrodes (E1) of the
first to Nth light emitting diode devices (300a,
300Db) to the first to Nth driving transistors (Tdr)
in a one-to-one relationship.

6. The light emitting diode display device as claimed in
any one of the preceding claims, wherein each of
the plurality of subpixels (SP) further comprises first
to Nth concave portions (130a, 130b) respectively
accommodating the first to Nth light emitting diode
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devices (300a, 300b), preferably accommodation
spaces of the first to Nth concave portions (1303,
130b) communicate with each other to configure one
space.

The light emitting diode display device of claim 6,
wherein, the first electrode (E1) and second elec-
trode (E2) are farther away from a bottom surface of
each of the firstto Nth concave portions (130a, 130b)
than the first semiconductor layer (310).

The light emitting diode display device as claimed in
any one of the claims 6-7, further comprising: a
planarization layer (110) covering the plurality of sub-
pixels (SP), wherein each of the first to Nth concave
portions (130a, 130b) includes an accommodation
space provided concavely in the planarization layer
(110).

The light emitting diode display device of claim 8,
wherein at least three adjacent subpixels (SP1, SP2,
SP3) of the plurality of subpixels configure one unit
pixel (UP), and the first to Nth concave portions
(130a, 130b) have different depths in each of the at
least three adjacent subpixels (SP) included in the
one unit pixel (UP).

The light emitting diode display device as claimed in
any one of the preceding claims, wherein the pixel
circuit (PC) comprises:

a switching transistor (Tsw) supplying the data
signal, supplied through a data line, to a com-
mon node (nc) in response to a gate signal;

a first current output part (COP1) including the
first driving transistor (Tdrl) supplying the data
current, corresponding to the data signal sup-
plied to the common node (nc), to the first light
emitting diode device (300a); and

a second current output part (COP2) including
a second driving transistor (Tdr2) supplying the
data current, corresponding to the data signal
supplied to the common node (nc), to the second
light emitting diode device (300b),

wherein, the common node (nc) is shared by the
first current output part (COP1) and the second
current output part (COP2).

The light emitting diode display device as claimed in
any one of the claims 1-9, wherein the pixel circuit
(PC) comprises:

a switching transistor (Tsw) supplying the data
signal, supplied through a data line, to a first
node;

a storage capacitor (Cst) including a first termi-
nal connected to the firstnode (N1) and asecond
terminal connected to a second node (N2);
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a first current output part (COP1) including a first
driving transistor (Tdrl) supplying the data cur-
rent, corresponding to the data signal supplied
tothe second node (N2), to the first light emitting
diode device (300a);

a second current output part (COP2) including
a second driving transistor (Tdr2) supplying the
data current, corresponding to the data signal
supplied to the second node, to the second light
emitting diode device (300b); and

a voltage initialization part (VIP) initializing a
voltage of the first node (N1) and a voltage of
the second node (N2), wherein, the first node
(N1) is disposed between the switching transis-
tor (Tsw) and the storage capacitor (Cst), and
the second node (N2) is shared by the first cur-
rent output part (COP1) and the second current
output part (COP2).

12. The light emitting diode display device of claim 11,

wherein the first current output part (COP1) further
comprises a first emission control transistor (Tem1)
connected between the first driving transistor (Tdrl)
and the first light emitting diode device (300a), and

the second current output part (COP1) further
comprises a second emission control transistor
(Tem2) connected between the second driving
transistor (Tdr2) and the second light emitting
diode device (300b), preferably the voltage ini-
tialization part (VIP) comprises:

a first transistor (T1) connected between a
gate electrode and a source electrode of the
first driving transistor (Tdrl);

a second transistor (T2) connected be-
tween the first node (N1) and a reference
power line (RL) through which a reference
voltage is supplied; and

a third transistor (T3) connected between
the reference power line (RL) and a third
node (N3) between the firstemission control
transistor (Tem1) and the first light emitting
diode device (300a).

13. The display device as claimed in any one of the

claims, wherein the plurality of subpixels (SP) each
having a plurality of light emitting diodes (300a,
300Db) include a first light emitting diode (300a) and
a second light emitting diode (300b), wherein each
of the first and second light emitting diodes (300a,
300Db) includes a first electrode (E1) and a second
electrode (E2), and wherein the first electrodes (E1)
of the first and second light emitting diodes (300a,
300b) are commonly connected, and the second
electrodes (E2) of the first and second light emitting
diodes are commonly connected.
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The display device of claim 13, wherein the second
electrodes (E2) of the first and second light emitting
diodes (300a, 300b) are commonly connected to a
common electrode (CE) of the display device and/or
the first electrodes (E1) of the first and second light
emitting diodes (300a, 300b) are commonly connect-
ed to a power line (PL) of the display device.

The display device of claim 13 or 14, further com-
prising a switching transistor (Tsw), and first and sec-
ond driving transistors (Tdrl, Tdr2) connected to the
switching transistor (Tsw), wherein the first elec-
trodes (E1) of the first and second light emitting di-
odes (300a, 300b) are respectively connected to the
first and second driving transistors (Tdrl, Tdr2), and
receive the data signal from the switching transistor
(Tsw) and/or a distance between the second elec-
trodes (E2) of the first and second light emitting di-
odes (300a, 300b) is smaller than a distance be-
tween the first electrodes (E1) of the first and second
light emitting diodes (300a, 300b).
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FIG. 3
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