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(54) DISPLAY DEVICE

(57) A display device comprises a substrate, a sem-
iconductor layer disposed on the substrate, a first insu-
lating layer disposed on the substrate and the semicon-
ductor layer, a first conductive layer disposed on the first
insulating layer and including a first electrode pattern, a
second insulating layer disposed on the first insulating
layer and the first electrode pattern and including first
and second conductive patterns, a third insulating layer
disposed on the second conductive layer and a display
element layer disposed on the third insulating layer and
including a first pixel electrode, which is electrically con-
nected to the first conductive pattern through a first via
hole that penetrates the third insulating layer, a second
pixel electrode, which is electrically connected to the sec-
ond conductive pattern through a second via hole that
penetrates the third insulating layer, and a micro
light-emitting element, which is disposed between the
first and second pixel electrodes. And, the first conductive
pattern is in contact with the semiconductor layer through
a first contact hole that penetrates the first and second
insulating layers and with the first electrode pattern
through a second contact hole that penetrates the second
insulating layer, and the second conductive pattern over-

laps in part with the first electrode pattern to form a first
capacitor with the first electrode pattern.
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Description

[CROSS-REFERENCE TO RELATED APPLICATION]

[0001] This application claims priority from Korean Pat-
ent Application No. 10-2018-0083107 filed on July 17,
2018 in the Korean Intellectual Property Office, and all
the benefits accruing therefrom under 35 U.S.C. 119, the
contents of which in its entirety are herein incorporated
by reference.

[TECHNICAL FIELD]

[0002] The present invention relates to a display device
including light-emitting diodes (LEDs).

[BACKGROUND ART]

[0003] Light-emitting diodes (LEDs), which are devices
that convert electrical signals into light, such as infrared
light or visible light, with the use of the characteristics of
a compound semiconductor, have been used in home
appliances, remote controls, electronic display boards,
and various automated machines, and their range of ap-
plication has increasingly expanded.
[0004] Attempts have been made to apply LEDs to dis-
play devices. For example, attempts have been made to
use LEDs as backlights of display devices or to miniatur-
ize LEDs into micro pixel units capable of displaying an
image and thereby implement self-emitting display de-
vices.
[0005] Thus, a structure that can integrate multiple
LEDs thereinto is needed to miniaturize LEDs and to se-
cure sufficient brightness for use in various types of de-
vices.

[DISCLOSURE]

[Technical Problems]

[0006] As LEDs are miniaturized, the parasitic capac-
itance of the LEDs decreases. As a result, the voltage of
the first electrodes of the LEDs may be relatively consid-
erably affected by voltage variations in the neighboring
nodes so that the LEDs may malfunction or mistakenly
emit light.
[0007] Accordingly, the present invention provides a
display device capable of causing LEDs to stably emit
light.
[0008] The technical problems of the present invention
are not limited to those mentioned set forth herein, and
various other technical problems not mentioned herein
will be apparent to those skilled in the art upon examina-
tion of the following.

[Technical Solutions]

[0009] According to an exemplary embodiment of the

present disclosure, a display device comprises a sub-
strate, a semiconductor layer disposed on the substrate,
a first insulating layer disposed on the substrate and the
semiconductor layer, a first conductive layer disposed on
the first insulating layer and including a first electrode
pattern, a second insulating layer disposed on the first
insulating layer and the first electrode pattern and includ-
ing first and second conductive patterns, a third insulating
layer disposed on the second conductive layer and a dis-
play element layer disposed on the third insulating layer
and including a first pixel electrode, which is electrically
connected to the first conductive pattern through a first
via hole that penetrates the third insulating layer, a sec-
ond pixel electrode, which is electrically connected to the
second conductive pattern through a second via hole that
penetrates the third insulating layer, and a micro light-
emitting element, which is disposed between the first and
second pixel electrodes, wherein the first conductive pat-
tern is in contact with the semiconductor layer through a
first contact hole that penetrates the first and second in-
sulating layers and with the first electrode pattern through
a second contact hole that penetrates the second insu-
lating layer, and the second conductive pattern overlaps
in part with the first electrode pattern to form a first ca-
pacitor with the first electrode pattern.
[0010] The first and second pixel electrodes may be
disposed to face each other and be spaced apart from
each other, in the same layer, and the micro light-emitting
element may be an inorganic light-emitting diode.
[0011] The first electrode pattern may form a first elec-
trode of the first capacitor, and part of the second con-
ductive pattern that overlaps with the first electrode pat-
tern may form a second electrode of the first capacitor.
[0012] A common voltage may be applied to the sec-
ond conductive pattern.
[0013] The sum of parasitic capacitance of the micro
light-emitting element and capacitance of the first capac-
itor may be uniform.
[0014] The capacitance of the first capacitor may be
0.1 pF to 0.3 pF.
[0015] The display device may further comprise a gate
insulating layer disposed between the semiconductor
layer and the first insulating layer; and a gate electrode
disposed between the gate insulating layer and the first
insulating layer to overlap with the semiconductor layer.
[0016] A thickness of the second insulating layer may
be 5000Å to 7000Å.
[0017] The first conductive layer may further include a
gate electrode that overlaps with the semiconductor lay-
er, and an overlapping area of the semiconductor layer
and the gate electrode pattern may form a channel of a
transistor.
[0018] A thickness of the second insulating layer may
be 6000Å to 9000Å.
[0019] The display device may further comprise an in-
terlayer insulating layer disposed between the first con-
ductive layer and the second insulating layer and a third
conductive layer disposed between the interlayer insu-
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lating layer and the second insulating layer, wherein the
third conductive layer may include a second electrode
pattern that is disposed between the first electrode pat-
tern and the second conductive pattern to overlap with
the first electrode pattern, and the second conductive
pattern may be in contact with the second electrode pat-
tern through a third contact hole that penetrates the sec-
ond insulating layer to expose the second electrode pat-
tern.
[0020] A thickness of the interlayer insulating layer may
be 1500Å to 3000Å.
[0021] The display device may further comprise a gate
insulating layer disposed between the semiconductor
layer and the first insulating layer; and a third conductive
layer including a second electrode pattern that is dis-
posed between the gate insulating layer and the first in-
sulating layer to overlap with the first electrode pattern,
wherein the second conductive pattern may be in contact
with the second electrode pattern through a third contact
hole that penetrates the first and second insulating layers
to expose the second electrode pattern.
[0022] The first electrode pattern and the second con-
ductive pattern may form a first capacitor, the first and
second electrode patterns may form a second capacitor,
and the first capacitor may be connected in parallel to
the second capacitor.
[0023] The third contact hole may be formed to pene-
trate the first electrode pattern, and the first electrode
pattern and the second conductive pattern may be insu-
lated by the second insulating layer, on edges of the third
contact hole.
[0024] The display device may further comprise a
fourth insulating layer disposed on the first and second
pixel electrodes, located between the first and second
pixel electrodes, and having the micro light-emitting ele-
ment disposed thereon, a fifth insulating layer covering
the micro light-emitting element to expose both ends of
the micro light-emitting element, a first contact electrode
electrically connected to the first pixel electrode and dis-
posed on the organic insulating layer to be in contact with
a first end of the micro light-emitting element, exposed
by the first passivation layer and a second contact elec-
trode electrically connected to the second electrode and
disposed on the organic insulating layer to be in contact
with a second end of the micro light-emitting element,
exposed by the first passivation layer.
[0025] According to another exemplary embodiment
of the present disclosure, a display device comprises a
substrate, a circuit element layer disposed on the sub-
strate and including a first transistor, a power line, which
extends in a first direction, and a capacitor, which is di-
rectly connected to the first transistor and the power line
and is disposed to overlap with the power line and a dis-
play element layer disposed on the circuit element layer
and including a first pixel electrode, which is electrically
connected to the first transistor, a second pixel electrode,
which is spaced apart from the first pixel electrode and
is electrically connected to the power line, and a micro

light-emitting element, which is disposed between the
first and second pixel electrodes.
[0026] The circuit element layer may further include a
first electrode pattern, the first electrode pattern overlaps
with the first transistor and is electrically connected to
the transistor, the first electrode pattern extends in a sec-
ond direction that is perpendicular to the first direction,
to overlap with, and be insulated from, the power line,
and the capacitor is formed in an overlapping area of the
power line and the first electrode pattern.
[0027] Part of the first electrode pattern that overlaps
with the power line may form a first electrode of the ca-
pacitor, and part of the power line that overlaps with the
first electrode pattern may form a second electrode of
the capacitor.
[0028] The circuit element layer may include a first
scan line, which extends in the second direction and is
connected to a gate electrode of the first transistor, a
second scan line, which is spaced apart from the first
scan line and extends in the second direction, an initial-
ization voltage line, which extends in the second direc-
tion, between the first and second scan lines, a first elec-
trode, which is electrically connected to the first pixel elec-
trode, a second electrode, which is electrically connected
to the initialization voltage line, and a second transistor,
which includes a gate electrode that is connected to the
second scan line, and the capacitor is located between
the first scan line and the initialization voltage line in a
plan view.
[0029] A plurality of insulating layers may be inter-
posed between the first and second electrodes of the
capacitor.
[0030] According to the other exemplary embodiment
of the present disclosure, a display device comprises a
first power voltage line, a second power voltage line, a
data line, a first scan line, a first transistor including a first
electrode, which is electrically connected to the data line,
a second electrode, which is electrically connected to a
first node, and a gate electrode, which is electrically con-
nected to the first scan line, a first capacitor connected
between the first node and the first power voltage line, a
second transistor including a first electrode, which is elec-
trically connected to the first power voltage line, a second
electrode, which is electrically connected to a second
node, and a gate electrode, which is electrically connect-
ed to the first node, a light-emitting element electrically
connected between the second node and the second
power voltage line and a second capacitor electrically
connected between the second node and the second
power voltage line.
[0031] The above and other features and advantages
of the present invention will become more apparent by
describing in detail exemplary embodiments thereof with
reference to the attached drawings.

[Advantageous Effects]

[0032] According to embodiments of the present inven-
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tion, a display device includes auxiliary capacitors con-
nected in parallel to light-emitting elements. Thus, node
voltages of first electrodes of the light-emitting elements
can be prevented from varying due to neighboring nodes,
and the light-emitting elements in the display device can
stably emit light at a desired luminance.
[0033] The effects according to the embodiments of
the present invention are not limited by those mentioned
above, and various other effects are included in the
present specification.

[BRIEF DESCRIPTION OF DRAWINGS]

[0034]

FIG. 1 is a block diagram of a display device accord-
ing to an embodiment.
FIG. 2 is a circuit diagram of an exemplary light-emit-
ting unit included in the display device of FIG. 1.
FIG. 3 is a layout view of an example of the display
device of FIG. 1.
FIG. 4 is a cross-sectional view taken along line A-
A’ of FIG. 3.
FIG. 5 is a layout view of an exemplary circuit ele-
ment layer included in the display device of FIG. 3.
FIG. 6 is a plan view of an exemplary semiconductor
layer included in the circuit element layer of FIG. 5.
FIG. 7 is a layout view of an example of the circuit
element layer of FIG. 5.
FIG. 8 is a plan view of an exemplary display element
layer included in the display device of FIG. 3.
FIG. 9 is an enlarged layout view of an area A1 of
FIG. 3.
FIG. 10 is a cross-sectional view taken along line B-
B’ of FIG. 9.
FIG. 11 illustrates an exemplary micro light-emitting
element included in the display device of FIG. 3.
FIG. 12 is a layout view of another example of the
display device of FIG. 1.
FIG. 13 is a cross-sectional view taken along line C-
C’ of FIG. 12.
FIG. 14 is a layout view of another example of the
display device of FIG. 1.
FIG. 15 is an enlarged layout view of an area A1 of
FIG. 14.
FIG. 16 is a cross-sectional view taken along line D-
D’ of FIG. 15.
FIG. 17 is a layout view of another example of the
display device of FIG. 1.
FIG. 18 is an enlarged layout view of an area A1 of
FIG. 17.
FIG. 19 is a cross-sectional view taken along line E-
E’ of FIG. 18.
FIG. 20 is a layout view of another example of the
display device of FIG. 1.
FIG. 21 is an enlarged layout view of an area A1 of
FIG. 20.
FIG. 22 is a cross-sectional view taken along line F-

F’ of FIG. 21.

[BEST MODES FOR CARRYING OUT THE PRESENT 
INVENTION]

[0035] The present invention will now be described
more fully hereinafter with reference to the accompany-
ing drawings, in which preferred embodiments of the in-
vention are shown. This invention may, however, be em-
bodied in different forms and should not be construed as
limited to the embodiments set forth herein. Rather, these
embodiments are provided so that this disclosure will be
thorough and complete, and will filly convey the scope
of the invention to those skilled in the art.
[0036] It will also be understood that when a layer is
referred to as being "on" another layer or substrate, it
can be directly on the other layer or substrate, or inter-
vening layers may also be present. The same reference
numbers indicate the same components throughout the
specification.
[0037] 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 element. For instance, a first
element discussed below could be termed a second el-
ement without departing from the teachings of the
present invention. Similarly, the second element could
also be termed the first element.
[0038] Hereinafter, embodiments of the present inven-
tion will be described with reference to the attached draw-
ings.
[0039] FIG. 1 is a block diagram of a display device
according to an embodiment.
[0040] Referring to FIG. 1, a display device 1 may in-
clude a display unit 10, which includes light-emitting units
LU, a scan driver 20, a data driver 30, an emission driver
40, and a controller 50.
[0041] The display device 1 (or the display unit 10) may
include scan lines (SL11 through SL1n and SL21 through
SL2n where n is an integer of 2 or greater), data lines
(DL1 through DLm where m is an integer of 2 or greater),
and emission control lines (EL1 through ELn), and the
light-emitting units LU may be disposed at the intersec-
tions between the scan lines (SL11 through SL1n and
SL21 through SL2n), the data lines (DL1 through DLm),
and the emission control lines (EL1 through ELn). Here,
the light-emitting units LU (or pixels) may be minimal units
for displaying an image or a color. The light-emitting units
LU will be described later with reference to FIG. 2.
[0042] The scan lines (SL11 through SL1n and SL21
through SL2n) may extend substantially in a row direction
(or a first direction or a left-to-right direction). The emis-
sion control lines (EL1 through ELn) may extend sub-
stantially in the row direction. The data lines (DL1 through
DLm) may extend substantially in a column direction (or
a second direction or a top-to-bottom direction). Here,
the row and column directions may be interchangeable.
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[0043] The display device 1 may further include an in-
itialization voltage line (or an initialization voltage supply
line), a first power voltage line (or a first power voltage
supply line), and a second power voltage line (or a second
power voltage supply line).
[0044] The initialization voltage line, which is a line that
provides an initialization voltage VINT to the light-emitting
units LU, may branch off into rows and may then extend
in the row direction. The first power voltage line, which
is a line that provides a first power voltage QVDD to the
light-emitting units LU, may branch off into columns and
may then extend in the column direction. The second
power voltage line, which is a line that provides a second
power voltage QVSS (or a common voltage), which is
different from the first power voltage QVDD, may be ar-
ranged in a mesh form. However, the present invention
is not limited to this, and the directions in which the ini-
tialization voltage line and the first power voltage line
extend may vary.
[0045] Each of the light-emitting units LU may be con-
nected to two scan lines, one data line, one emission
control line, one initialization voltage line, and one first
power voltage line. For example, a light-emitting element
LU (hereinafter, the 11th light-emitting unit) in a first row
(or a first pixel row) and a first column (or a first pixel
column) may be connected to 11th and 21st scan lines
SL11 and SL21, a first data line DL1, a first emission
control line EL1, one initialization voltage line, and one
first power voltage line.
[0046] The scan driver 20 may generate first and sec-
ond scan signals and may provide the first and second
scan signals to the light-emitting units LU via the scan
lines (SL11 through SL1n and SL21 through SL2n). The
first and second scan signals will be described later with
reference to FIG. 2.
[0047] The data driver 30 may provide data signals to
the light-emitting units LU via the data lines (DL1 through
DLm). For example, in a case where a first scan signal
is provided to the light-emitting unit LU (i.e., the 11th light-
emitting unit) in the first row and the first column via a
first scan line SL1, a data signal may be provided to the
11th light-emitting unit.
[0048] The emission driver 40 may generate an emis-
sion control signal and may provide the emission control
signal to the light-emitting units LU via the emission con-
trol lines (EL1 through ELn). The emission driver 40 (or
the display device 1) may control the emission duration
of the light-emitting units LU based on the emission con-
trol signal. The emission driver 40 is illustrated as being
independent and separate from the scan driver 20, but
the present invention is not limited thereto. For example,
the emission driver 40 may be included in, and integrally
formed with, the scan driver 20. In another example, the
emission driver 40 may not be provided depending on
the circuit configuration of the light-emitting units LU.
[0049] The controller 50 may convert image signals (R,
G, and B) received from the outside (or an external device
such as an application processor) into image data signals

(DR, DG, and DB) and may transmit the image data sig-
nals (DR, DG, and DB) to the data driver 30. Also, the
controller 50 may receive a vertical synchronization sig-
nal Vsync, a horizontal synchronization signal Hsync,
and a clock signal MCLK, may generate control signals
for controlling operations (or the driving) of the scan driver
20, the data driver 30, and the emission driver 40, and
may provide the control signals to the scan driver 20, the
data driver 30, and the emission driver 40. Here, the con-
trol signals may include a scan driving control signal SCS,
which controls the scan driver 20, a data driving control
signal DCS, which controls the data driver 30, and an
emission driving control signal ECS, which controls the
emission driver 40.
[0050] The display device 1 may further include a pow-
er supply (not illustrated), and the power supply may gen-
erate the first power voltage QVDD, the second power
voltage QVSS, and the initialization voltage VINT, and
may provide the first power voltage QVDD, the second
power voltage QVSS, and the initialization voltage VINT
to the light-emitting units LU via the first power voltage
line, the second power voltage line, and the initialization
voltage line, respectively. The first power voltage QVDD
may be a predetermined high-level voltage, the second
power voltage QVSS may be a predetermined low-level
voltage, and the second power voltage QVSS may be
lower than the first power voltage QVDD. The power sup-
ply may be implemented as an external voltage source.
[0051] The light-emitting units LU may emit light at a
predetermined luminance based on driving currents ap-
plied thereto in accordance with data signals input thereto
via the data lines (DL1 through DLm).
[0052] FIG. 2 is a circuit diagram of an exemplary light-
emitting unit included in the display device of FIG. 1.
[0053] Referring to FIG. 2, a light-emitting unit LU may
include a micro light-emitting element NED, first through
seventh transistors T1 through T7, a capacitor Cst (or a
sustain capacitor or a storage capacitor), and an auxiliary
capacitor Caux. Here, the micro light-emitting element
NED may be an inorganic light-emitting element and may
include a plurality of micro light-emitting elements. The
micro light-emitting element NED will be described later
with reference to FIGS. 8 through 11.
[0054] A data signal DATA, a first scan signal GW, a
second scan signal G, a third scan signal GB, and an
emission control signal EM may be provided to the light-
emitting unit LU. Here, the second scan signal GI may
be a first scan signal GW of a previous time or a previous
row. For example, a second scan signal GI[n] provided
to an n-th row of light-emitting units LU may be the same
as a first scan signal GW[n-1] provided to an (n-1)-th row
of light-emitting units LU. Similarly, the third scan signal
GB may be the same as a second scan signal GI of a
subsequent time or a subsequent row. For example, a
third scan signal GB[n] provided to the n-th row of light-
emitting units LU may be the same as a second scan
signal GI[n+1] provided to an (n+1)-th row of light-emit-
ting units LU.
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[0055] Each of the first through seventh transistors T1
through T7 may include a first electrode, a second elec-
trode, and a gate electrode. One of the first and second
electrodes is a source electrode, and the other electrode
is a drain electrode.
[0056] The first through seventh transistors T1 through
T7 may be thin-film transistors (TFTs). The first through
seventh transistors T1 through T7 may be PMOS tran-
sistors or NMOS transistors. The first through seventh
transistors T1 through T7 will hereinafter be described
as being, for example, PMOS transistors.
[0057] The micro light-emitting element NED may in-
clude an anode electrode and a cathode electrode. The
anode electrode of the micro light-emitting element NED
may be connected to a fourth node N4, and the cathode
electrode of the micro light-emitting element NED may
be connected to a second power voltage line (i.e., a line
that provides the second power voltage QVSS). The mi-
cro light-emitting element NED may include a plurality of
micro light-emitting elements disposed between the an-
ode electrode and the cathode electrode, and this will be
described later with reference to FIG. 8.
[0058] The auxiliary capacitor Caux may be connected
in parallel to the micro light-emitting element NED. For
example, the auxiliary capacitor Caux may include first
and second electrodes, the first electrode may be elec-
trically connected to a first pixel electrode of the micro
light-emitting element NED, and the second electrode
may be electrically connected to a second pixel electrode
of the micro light-emitting element NED. The auxiliary
capacitor Caux can alleviate the variation of the voltage
of the anode electrode of the micro light-emitting element
NED (i.e., the voltage of the fourth node N4) by the op-
eration of the sixth transistor T6 that will be described
later and can allow the micro light-emitting element NED
to stably emit light in accordance with the voltage of the
first pixel electrode that is relatively stabilized.
[0059] In embodiments, the capacitance of the auxil-
iary capacitor Caux may be 0.1 picofarads (pF) or greater,
0.1 pF to 1 pF, 0.1 pF to 0.5 pF, or 0.1 pF to 0.3 pF. As
the capacitance of the auxiliary capacitor Caux increas-
es, the stability of the voltage of the first pixel electrode
increases. On the contrary, as the capacitance of the
auxiliary capacitor Caux decreases, the amount of initial-
ization time for initializing the auxiliary capacitor Caux
may decrease. Thus, the auxiliary capacitor Caux may
have a predetermined range of capacitances (e.g., 0.1
pF to 0.3 pF).
[0060] In one embodiment, the sum of the capacitance
of the auxiliary capacitor Caux and the parasitic capaci-
tance of the micro light-emitting element NED may be
uniform. For example, the sum of the capacitance of the
auxiliary capacitor Caux and the parasitic capacitance of
the micro light-emitting element NED may be 0.1 pF to
1 pF, 0.1 pF to 0. 5 pF, or 0.1 pF to 0.3 pF. Thus, as the
parasitic capacitance of the micro light-emitting element
NED increases, the capacitance of the auxiliary capacitor
Caux may decrease.

[0061] For example, the sum of the capacitance of the
auxiliary capacitor Caux and the parasitic capacitance of
the micro light-emitting element NED may be 0.11 pF,
and the capacitance of micro light-emitting elements (or
fine inorganic light-emitting elements) included in the mi-
cro light-emitting element NED may be 0.5 fF. In a case
where the micro light-emitting element NED includes 20
micro light-emitting elements, the capacitance of the mi-
cro light-emitting element NED may be 10 fF, and the
capacitance of the auxiliary capacitor Caux may be 100
fF. In another example, in a case where the micro light-
emitting element NED includes 50 micro light-emitting
elements, the capacitance of the micro light-emitting el-
ement NED may be 25 fF, and the capacitance of the
auxiliary capacitor Caux may be 85 fF.
[0062] Referring again to FIG. 2, the first transistor T1
(or a driving transistor) may include a first electrode con-
nected to a first node N1, a second electrode connected
to a second node N2, and a gate electrode connected to
a third node N3. The first transistor T1 may provide a
driving current to the micro light-emitting element NED
based on the voltage of the third node N3 (or a data volt-
age stored in the capacitor Cst that will be described lat-
er).
[0063] The second transistor T2 (or a switching tran-
sistor) may include a first electrode connected to a data
line (or receiving data), a second electrode connected to
the first node N1, and a gate electrode connected to a
first scan line (e.g., the first scan line SL1 of FIG. 1) or
receiving the first scan signal GW. The second transistor
T2 may be turned on in response to the first scan signal
GW and may transmit the data signal DATA to the first
node N1.
[0064] The third transistor T3 may include a first elec-
trode connected to the second node N2, a second elec-
trode connected to the third node N3, and a gate elec-
trode connected to the first scan line or receiving the first
scan signal GW. The third transistor T3 may be turned
on in response to the first scan signal GW and may trans-
mit the data signal DATA to the third node N3.
[0065] The capacitor Cst may be connected between
the third node N3 and the first power voltage QVDD. The
capacitor Cst may store or sustain the data signal DATA
provided thereto.
[0066] The fourth transistor T4 may include a first elec-
trode connected to the third node N3, a second electrode
connected to the initialization voltage line or receiving
the initialization voltage VINT, and a gate electrode con-
nected to a second scan line (e.g., a second scan line
SL21 of FIG. 1) or receiving the second scan signal GI.
[0067] The fourth transistor T4 may be turned on in
response to the second scan signal GI, before the storing
of the data signal DATA in the capacitor Cst, and may
initialize the third node N3 (or the capacitor Cst) with the
initialization voltage VINT.
[0068] In one embodiment, each of the third and fourth
transistors T3 and T4 may be implemented as a dual
transistor (i.e., a type of transistor into which two transis-
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tors are combined). In this case, any leakage currents in
the third and fourth transistors T3 and T4 and the resulting
degradation of display quality can be prevented or alle-
viated.
[0069] The fifth and sixth transistors T5 and T6 (or first
and second emission control transistors) may be con-
nected between the first power voltage line and the micro
light-emitting element NED and may form a current mov-
ing path along which the driving current Id generated by
the first transistor T1 can move.
[0070] The fifth transistor T5 may include a first elec-
trode connected to the first power voltage line to receive
the first power voltage QVDD, a second electrode con-
nected to the first node N1, and a gate electrode con-
nected to an emission control signal line (e.g., the first
emission control signal line EL1 of FIG. 1) or receiving
the emission control signal EM.
[0071] Similarly, the sixth transistor T6 may include a
first electrode connected to the second node N2, a sec-
ond electrode connected to the fourth node (or the anode
electrode of the micro light-emitting element NED), and
the emission control signal line (e.g., the first emission
control signal line EL1 of FIG. 1) or receiving the emission
control signal EM).
[0072] The fifth and sixth transistors T5 and T6 may
be turned on in response to the emission control signal
EM. In this case, the driving current Id may be provided
to the micro light-emitting element NED, and the micro
light-emitting element NED may emit light at a luminance
corresponding to the driving current ID.
[0073] The seventh transistor T7 may include a first
electrode connected to the fourth node N4, a second
electrode connected to the initialization voltage line (or
the initialization voltage VINT), and a gate electrode con-
nected to the second scan signal line (e.g., the second
scan signal line SL21 of FIG. 1) or receiving the third
scan signal GB.
[0074] The seventh transistor T7 may be turned on in
response to the third scan signal GB, before or after the
emission of light by the micro light-emitting element NED,
and may initialize the anode electrode of the micro light-
emitting element NED with the initialization voltage VINT.
The auxiliary capacitor Caux, which is connected in par-
allel to the micro light-emitting element NED, and the
parasitic capacitor of the micro light-emitting element
NED may be charged or discharged by the driving current
Id during the emission of light by the micro light-emitting
element NED so that the anode electrode of the micro
light-emitting element NED may have a non-uniform volt-
age. Thus, the parasitic capacitor of the micro light-emit-
ting element NED and the auxiliary capacitor Caux may
be initialized with the seventh transistor T7.
[0075] As described above with reference to FIG. 2,
the light-emitting unit LU includes the auxiliary capacitor
Caux, which is connected in parallel to the micro light-
emitting element NED. Thus, even when the sixth tran-
sistor T6, which is connected to one end of the micro
light-emitting element NED, is turned on, the voltage of

the anode electrode of the micro light-emitting element
NED can be uniformly maintained, and the light-emitting
unit LU can emit light at the luminance corresponding to
the driving current Id, without consideration of variations
in the voltage of the anode electrode of the micro light-
emitting element NED.
[0076] FIG. 2 illustrates that the seventh transistor T7
receives the third scan signal GB, but the present inven-
tion is not limited thereto. For example, the seventh tran-
sistor T7 may receive the second scan signal GI.
[0077] The structures of the display device 1 and the
auxiliary capacitor Caux will hereinafter be described with
reference to the layout view and the cross-sectional view
of the display device 1.
[0078] FIG. 3 is a layout view of an example of the
display device of FIG. 1. FIG. 4 is a cross-sectional view
taken along line A-A’ of FIG. 3.
[0079] In the following description of the embodiment
of FIGS. 3 and 4, some elements will be referred to by
different reference numerals from their respective coun-
terparts of FIGS. 1 and 2 for clarity and for the ease of
explanation of the arrangement and the coupling rela-
tionships therebetween.
[0080] Referring to FIGS. 3 and 4, the display device
1 may include a circuit element layer 10a and a display
element layer 10b. The circuit element layer 10a may
include the first through seventh transistors T1 through
T7, the capacitor Cst, and the auxiliary capacitor Caux
of FIG. 2, and the display element layer 10b may include
the micro light-emitting element NED. As illustrated in
FIG. 3, light-emitting units (LU1 through LU3) have the
same layout and thus will hereinafter be described, taking
a first light-emitting unit LU1 as an example.
[0081] As illustrated in FIGS. 3 and 4, the circuit ele-
ment layer 10a may include a substrate 101, a buffer
layer 102, a semiconductor layer 100, a first insulating
layer 1030, a first conductive layer 200, a second insu-
lating layer 1040, a second conductive layer 300, a third
insulating layer 1050, a third conductive layer 400, and
a fourth insulating layer 1060.
[0082] The display element layer 10b may include a
barrier wall 500, a reflective layer 600, an electrode layer
700 (or a pixel electrode layer), a fifth insulating layer
1070, the micro light-emitting element NED, a sixth insu-
lating layer 1080, a first contact electrode 800, a seventh
insulating layer 1090, a second contact electrode 900,
and an eighth insulating layer 1100. The reflective layer
600 and the electrode layer 700 may form first and sec-
ond pixel electrodes ED1 and ED2 of the micro light-
emitting element NED.
[0083] The aforementioned layers may be formed as
single films or as stacks of multiple films. There may exist
intervening layers between the aforementioned layers.
[0084] FIG. 5 is a layout view of an exemplary circuit
element layer included in the display device of FIG. 3.
Specifically, FIG. 5 illustrates only the circuit element lay-
er 10a of the display device of FIG. 3, and not the display
element layer 10b. The circuit element layer 10a will here-
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inafter be described with reference to FIGS. 4 and 5, and
then, the display element layer 10b will be described with
reference to FIGS. 4 and 8.
[0085] As illustrated in FIG. 4, a substrate 1010 (or a
base layer) supports the layers disposed thereabove. In
a case where the display device 1 is of a bottom or double-
sided emission type, a transparent substrate may be
used. In a case where the display device 1 is of a top
emission type, not only a transparent substrate, but also
a semitransparent or opaque substrate may be used.
[0086] The substrate 1010 may be formed of an insu-
lating material such as glass, quartz, or a polymer resin.
Examples of the polymer material include polyethersul-
phone (PES), polyacrylate (PA), polyarylate (PAR), pol-
yetherimide (PEI), polyethylene naphthalate (PEN), pol-
yethylene terephthalate (PET), polyphenylene sulfide
(PPS), polyallylate, polyimide (PI), polycarbonate (PC),
cellulose triacetate (CAT), cellulose acetate propionate
(CAP), and a combination thereof. The substrate 1010
may include a metallic material.
[0087] The substrate 1010 may be a rigid substrate or
a flexible substrate that is bendable, foldable, or rollable.
The flexible substrate may include PI, but the present
invention is not limited thereto.
[0088] A buffer layer 1020 may be disposed on the
entire surface of the substrate 1010. The buffer layer
1020 may prevent the diffusion of impurity ions and the
penetration of moisture or external air and may perform
a surface planarization function. The buffer layer 1020
may include silicon nitride, silicon oxide, or silicon oxyni-
tride. The buffer layer 1020 may not be provided depend-
ing on the type of the substrate 1010 or processing con-
ditions.
[0089] The semiconductor layer 100 (or an active lay-
er) may include the channel regions, source regions, and
drain regions of the first through seventh transistors T1
through T7. The semiconductor layer 100 may be sepa-
rated between the light-emitting units, but the present
invention is not limited thereto. As illustrated in FIG. 3,
the light-emitting units arranged in a first direction D1 (or
the column direction) may share the semiconductor layer
100 together.
[0090] The semiconductor layer 100 will hereinafter be
described with reference to FIGS. 6 and 7.
[0091] FIG. 6 is a plan view of an exemplary semicon-
ductor layer included in the circuit element layer of FIG.
5. FIG. 7 is a layout view of an example of the circuit
element layer of FIG. 5.
[0092] Referring to FIG. 6, the semiconductor layer 100
may include a horizontal portion that extends in a second
direction D2, a first vertical portion (or a left vertical por-
tion) and a second vertical portion (or a right vertical por-
tion) that extend in the first direction D1, and curved por-
tions.
[0093] The horizontal portion may include a first sem-
iconductor region 110, which connects the middle of the
first vertical portion and the middle of the second vertical
portion. The first semiconductor region 110 may connect

the first and second vertical portions with the shortest
distance. Alternatively, as illustrated in FIG. 6, the first
semiconductor region 110 may include left and right bent
portions. The total length of the first semiconductor region
110 may be increased by bending the first semiconductor
region 110 more than one time. A channel 111 of the first
transistor T1 may be disposed or formed in the first sem-
iconductor region 110.
[0094] The first vertical portion may be disposed adja-
cent to the left side of a light-emitting unit LU (or a pixel
where the light-emitting unit LU is disposed), and the sec-
ond vertical portion may be disposed adjacent to the right
side of the light-emitting unit LU. The first and second
vertical portions may be disposed to be spaced apart
from each other.
[0095] The first vertical portion may include a second
semiconductor region 120, which is disposed above the
first semiconductor region 110, and a fifth semiconductor
region 150, which is disposed below the first semicon-
ductor region 110. The second vertical portion may in-
clude a 31st semiconductor region 130a (or a "3-1"-th
semiconductor region), which is disposed above the first
semiconductor region 110, and sixth and seventh semi-
conductor regions 160 and 170, which are disposed be-
low the first semiconductor region 110.
[0096] The curved portions may include a 32nd semi-
conductor region 130b (or a "3-2"-th semiconductor re-
gion), which extends from the second vertical portion in
a leftward direction, a 42nd semiconductor region 140b
(or a (4-2)-th semiconductor region), which is bent and
extends from the 32nd semiconductor region 130b in an
upward direction, and a 41st semiconductor region 140a
(or a "4-1"-th semiconductor region), which is bent and
extends in a rightward direction and a downward direc-
tion, and may be connected to the second vertical portion
(or a second vertical portion in a previous pixel area or
a seventh semiconductor region 170).
[0097] The 31st semiconductor region 130a and the
32nd semiconductor region 130b may be included in a
third semiconductor region 130, and the 41st semicon-
ductor region 140a and the 42nd semiconductor region
140b may be included in a fourth semiconductor region.
Similarly, a 31st transistor T3_1 and a 32nd transistor
T3_2 may be included in the third transistor T3, and a
41st transistor T4_1 and a 42nd transistor T4_2 may be
included in the fourth transistor T4.
[0098] The semiconductor layer 100 may include poly-
crystalline silicon, which may be formed by crystallizing
amorphous silicon. Examples of a crystallization method
include rapid thermal annealing (RTA), solid phase crys-
tallization (SPC), excimer laser annealing (ELA), metal
induced crystallization (MIC), metal induced lateral crys-
tallization (MILC), and sequential lateral solidification
(SLS), but the present invention is not limited thereto.
Alternatively, the semiconductor layer 100 may include
monocrystalline silicon, low-temperature poly crystalline
silicon, or amorphous silicon.
[0099] Parts (or electrode regions or source/drain re-
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gions) of the semiconductor layer 100 connected to the
source/drain electrodes of the first through seventh tran-
sistors T1 through T7 may be doped with impurity ions.
For example, p- or n-type impurity ions may be used.
[0100] Referring again to FIG. 4, the first insulating lay-
er 1030 may be disposed on the semiconductor layer
100, on substantially the entire surface of the substrate
1010. The first insulating layer 1030 may be a gate insu-
lating film.
[0101] The first insulating layer 1030 may include a
silicon compound or a metal oxide. For example, the first
insulating layer 1030 may include silicon oxide, silicon
nitride, silicon oxynitride, aluminum oxide, tantalum ox-
ide, hafnium oxide, zirconium oxide, and titanium oxide.
These materials may be used alone or in combination
with one another. The first insulating layer 1030 may be
a single-layer film or a multilayer film consisting of a stack
of different materials.
[0102] The first insulating layer 1030 may have a thick-
ness of 1000Å to 2000Å or 1200Å to 1500Å, for example,
about 1300Å.
[0103] The first conductive layer 200 is disposed on
the first insulating layer 1030.
[0104] As illustrated in FIG. 5, the first conductive layer
200 may include a first scan line 210, a second scan line
220, an emission control line 230 (or a fourth scan line),
and a first gate electrode 240. Also, the first conductive
layer 200 may include a first dummy pattern 290.
[0105] The first scan line 210 may transmit the second
scan signal G. The first scan line 210 may extend in the
second direction D2 to extend beyond the boundaries of
the light-emitting unit LU into the neighboring light-emit-
ting units. The first scan line 210 may be disposed above
the light-emitting unit LU in a plan view.
[0106] The second scan line 220 may transmit the first
scan signal GW. The second scan line 220 may extend
in the second direction D2 to extend beyond the bound-
aries of the light-emitting unit LU into the neighboring
light-emitting units. The first scan line 210 may be dis-
posed in the middle of the light-emitting unit LU (or an
area of the light-emitting unit LU where micro light-emit-
ting elements that will be described later are disposed)
in a plan view. The second scan line 220 may overlap
with the second and third semiconductor regions 120 and
130. As illustrated in FIG. 7, the second scan line 220
may include a protruding portion that is formed to pro-
trude in the first direction D1, and the protruding portion
may overlap with the 32nd semiconductor region 130b.
[0107] The emission control line 230 (or the fourth scan
line) may transmit the emission control signal EM. The
emission control line 230 may extend in the second di-
rection D2 to extend beyond the boundaries of the light-
emitting unit LU into the neighboring light-emitting units.
The emission control line 230 may be disposed below
the light-emitting unit LU in a plan view. The emission
control line 230 may overlap with the fifth and sixth sem-
iconductor regions 150 and 160.
[0108] The first gate electrode 240, which is a gate

electrode 111 of the first transistor T1, may be located in
the middle of the light-emitting unit LU. The first gate elec-
trode 240 may be disposed between the second scan
line 220 and the emission control line 230 in a plan view.
The first gate electrode 240 may be separated between
light-emitting units LU and may be disposed as an island.
The first gate electrode 240 may overlap with the first
semiconductor region 110.
[0109] The first dummy pattern 290 may overlap with
the third semiconductor region 130. In the plan view of
FIG. 6, the first dummy pattern 290 may be located be-
tween the 31st and 32nd semiconductor regions 130a and
130b and may receive the second power voltage QVSS
to alleviate or prevent the variation of the voltage of the
node between the 31st and 32nd transistors T3-1 and
T3-2.
[0110] The first conductive layer 200 may include at
least one metal selected from among molybdenum (Mo),
aluminum (Al), platinum (Pt), palladium (Pd), silver (Ag),
magnesium (Mg), gold (Au), nickel (Ni), neodymium (Nd),
iridium (Ir), chromium (Cr), calcium (Ca), titanium (Ti),
tantalum (Ta), tungsten (W), and copper (Cu). The first
conductive layer 200 may be a single- or multilayer film.
[0111] The gate electrode and the first and second
electrode regions (or the source and drain regions) of
each of transistors (T1 through T7) are determined by
the overlapping area of the first conductive layer 200 and
the semiconductor layer 100, and this will hereinafter be
described with reference to FIG. 7.
[0112] FIG. 7 is a layout view of an example of the
circuit element layer of FIG. 5.
[0113] As illustrated in FIGS. 6 and 7, the first scan line
210 may overlap with the fourth semiconductor region
140, an in a 41st overlapping area where the first scan
line 210 and the 41st semiconductor region 140a overlap,
a gate electrode 141a of the 41st transistor T4_1 may be
formed, and in a 42nd overlapping area where the first
scan line 210 and the 41st semiconductor region 140b
overlap, a gate electrode 141b of the 42nd transistor T4_2
may be formed. A part 142a of the 41st semiconductor
region 140a, which is disposed below the 41st overlap-
ping area, may become a first electrode region of the 41
st transistor T4_1 (or a region where the first electrode
of the 41st transistor T4_1 is formed), and a part 143a of
the 41st semiconductor region 140a, which is disposed
above the 41st overlapping area, may become a second
electrode region of the 41st transistor T4_1. Similarly, a
part 142b of the 42nd semiconductor region 140b, which
is disposed above the 42nd overlapping area, may be-
come a first electrode region of the 42nd transistor T4_2,
and a part 143b of the 42nd semiconductor region 140b,
which is disposed below the 42nd overlapping area, may
become a second electrode region of the 42nd transistor
T4_2.
[0114] Also, the first scan line 210 (or a first scan line
210_1) may overlap with the seventh semiconductor re-
gion 170, in a seventh overlapping area where the first
scan line 210 and the seventh semiconductor region 170
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overlap, a gate electrode 171 of the seventh transistor
T7 may be formed, a part 172 of the seventh semicon-
ductor region 170, which is disposed below the seventh
overlapping area, may become a first electrode region
of the seventh transistor T7, and a part 173 of the seventh
semiconductor region 170, which is disposed above the
seventh overlapping area, may become a second elec-
trode region of the seventh transistor T7.
[0115] In a second overlapping area where the second
scan line 220 and the second semiconductor region 120
overlap, a gate electrode 121 of the second transistor T2
may be formed, a part 122 of the second semiconductor
region 120, which is disposed above the second over-
lapping area, may become a first electrode region of the
second transistor T2, and a part 123 of the second sem-
iconductor region 120, which is disposed below the sec-
ond overlapping area, may become a second electrode
region of the second transistor T2.
[0116] In a 32nd overlapping area where the second
scan line 220 and the 32nd semiconductor region 130b
overlap, a gate electrode 132b of the 32nd transistor T3_2
may be formed. A part 132b of the 32nd semiconductor
region 130b, which is disposed on the right side of the
32nd overlapping area, may become a first electrode re-
gion of the 32nd transistor T3_2, and a part 133b of the
32nd semiconductor region 130b, which is disposed on
the left side of the 32nd overlapping area, may become
a second electrode region of the 32nd transistor T3_2.
[0117] In a 31st overlapping area where the second
scan line 220 and the 31st semiconductor region 130a
overlap, a gate electrode 131a of the 31st transistor T3_1
may be formed. A part 132a of the 31st semiconductor
region 130a, which is disposed above the 31st overlap-
ping area, may become a first electrode region of the
32nd transistor T3_2, and a part 133 of the 31st semicon-
ductor region 130a, which is disposed below the 32nd

overlapping area, may become the second electrode re-
gion of the 32nd transistor T3_2.
[0118] In a fifth overlapping area where the emission
control line 230 and the fifth semiconductor region 150
overlap, a gate electrode 151 of the fifth transistor T5
may be formed, a part 152 of the fifth semiconductor re-
gion 150, which is disposed below the fifth overlapping
area, may become a first electrode region of the fifth tran-
sistor T5, and a part 153 of the fifth semiconductor region
150, which is disposed above the fifth overlapping area,
may become a second electrode region of the fifth tran-
sistor T5.
[0119] Similarly, in a sixth overlapping area where the
emission control line 230 and the sixth semiconductor
region 160 overlap, a gate electrode 161 of the sixth tran-
sistor T6 may be formed, a part 162 of the sixth semi-
conductor region 160, which is disposed above the sixth
overlapping area, may become a first electrode region
of the sixth transistor T6, and a part 163 of the sixth sem-
iconductor region 160, which is disposed below the sixth
overlapping area, may become a second electrode re-
gion of the sixth transistor T6.

[0120] A part 112 of the first semiconductor region 110,
which is disposed on the left side of a first overlapping
area where the first gate electrode 240 and the first sem-
iconductor region 110 overlap, may become a first elec-
trode region of the first transistor T1, and a part 113 of
the first semiconductor region 110, which is disposed on
the right side of the first overlapping area, may become
a second electrode region of the first transistor T1.
[0121] Referring again to FIG. 4, the second insulating
layer 1040 (or an interlayer insulating layer) may be dis-
posed on the first conductive layer 200, on substantially
on the entire surface of the substrate 1010. The second
insulating layer 1040 may insulate the first and second
conductive layers 200 and 300 and may be an interlayer
insulating film.
[0122] The second insulating layer 1040 may include
an inorganic insulating material such as silicon oxide,
silicon nitride, silicon oxynitride, hafnium oxide, alumi-
num oxide, titanium oxide, tantalum oxide, or zinc oxide
or an organic insulating material such as an acrylic resin,
an epoxy resin, a phenolic resin, a polyamide resin, a
polyimide resin, an unsaturated polyester resin, a
polyphenylene resin, a polyphenylene sulfide resin, or
benzocyclobutene (BCB). The second insulating layer
1040 may be a single-layer film or a multilayer film con-
sisting of a stack of different materials.
[0123] The second insulating layer 1040 may have a
thickness of 1500Å to 3000Å or 2000Å to 2500Å.
[0124] The second conductive layer 300 is disposed
on the second insulating layer 1040.
[0125] As illustrated in FIG. 5, the second conductive
layer 300 may include an initialization voltage line 310,
which transmits the initialization voltage VINT, a first elec-
trode 320 (or an electrode line) of the capacitor (Cst),
and a first electrode pattern 350 of the capacitor Cst (or
a first electrode pattern 350 of the auxiliary capacitor
Caux).
[0126] The initialization voltage line 310 may be dis-
posed between the first scan line 210 and a neighboring
first scan line 210 (or the first scan line 210_1) in a plan
view and may extend in the second direction D2 to extend
beyond the boundaries of the light-emitting unit LU into
the neighboring light-emitting units.
[0127] The first electrode 320 of the capacitor Cst may
be located between the second scan line 220 and the
emission control line 230 across the middle of the light-
emitting unit LU. The first electrode 320 of the capacitor
Cst may be disposed to overlap with the first gate elec-
trode 240 with the second insulating layer 1040 inter-
posed therebetween. The first gate electrode 240 may
become the second electrode of the capacitor Cst, an
expanded part of the first electrode 320 that overlaps with
the first gate electrode 240 may become the first elec-
trode of the storage capacitor Cst, and the second insu-
lating layer 1040 interposed therebetween may become
the dielectric body of the capacitor Cst.
[0128] The first electrode 320 of the capacitor Cst may
extend in the second direction D2 to extend beyond the

17 18 



EP 3 826 066 A1

11

5

10

15

20

25

30

35

40

45

50

55

boundaries of the light-emitting unit LU into the neigh-
boring light-emitting units. In the area that overlaps with
the first gate electrode 230, the first electrode 320 of the
capacitor Cst may become widened. The expanded por-
tion of the first electrode 320 of the capacitor Cst may
include an opening that overlaps with a first conductive
pattern 441 that will be described later.
[0129] The first electrode pattern 350 may be disposed
adjacent to the right side of the light-emitting unit LU,
between the emission control line 230 and the first scan
line 210_1 (or an initialization voltage line 310_1). The
first electrode pattern 350 may overlap with a second
power voltage line 430 that will be described later. In this
case, the first electrode pattern 350 may become the first
electrode of the auxiliary capacitor Caux, the second
power voltage line 430 may become the second elec-
trode of the auxiliary capacitor Caux, and the insulating
layer interposed therebetween (i.e., the third insulating
layer 1050 that will be described later) may become the
dielectric body of the auxiliary capacitor Caux. The con-
figuration of the auxiliary capacitor Caux will be described
later with reference to FIGS. 9 and 10 after describing
the other elements of the circuit element layer 10a and
the display element layer 10b.
[0130] The second conductive layer 300 may include
at least one metal selected from among Mo, Al, Pt, Pd,
Ag, Mg, Au, Ni, Nd, Ir, Cr, Ca, Ti, Ta, W, and Cu. The
second conductive layer 300 may be a single- or multi-
layer film. For example, the second conductive layer 300
may be formed as a stack of Ti/Al/Ti, Mo/Al/Mo,
Mo/AlGe/Mo, or Ti/Cu.
[0131] The third insulating layer 1050 may be disposed
on the second conductive layer 300 and may cover the
second conductive layer 300. The third insulating layer
1050 may be disposed on substantially the entire surface
of the substrate 1010. The third insulating layer 1050 may
include a silicon compound or a metal oxide. For exam-
ple, the third insulating layer 1050 may include silicon
oxide, silicon nitride, silicon oxynitride, aluminum oxide,
tantalum oxide, hafnium oxide, zirconium oxide, and ti-
tanium oxide. These materials may be used alone or in
combination with one another. The third insulating layer
1050 may be a single-layer film or a multilayer film con-
sisting of a stack of different materials.
[0132] The third insulating layer 1050 may have a thick-
ness of 5000Å to 7000Å or 6000Å to 6500Å, for example,
about 5000Å.
[0133] The third insulating layer 1050 may include first
through eleventh contact holes CNT1 through CNT11.
The first through eleventh contact holes CNT1 through
CNT11 will be described later together with the third con-
ductive layer 400.
[0134] The third conductive layer 400 is disposed on
the second insulating layer 1040. The third conductive
layer 400 may include a data line 410, a first power volt-
age line 420, a second power voltage line 430, and first,
second, and third conductive patterns 441, 442, and 443.
[0135] The data line 410 may be disposed on the left

side of the light-emitting element LU and may extend in
the first direction D1 to extend beyond the boundaries of
the light-emitting unit LU into the neighboring light-emit-
ting units.
[0136] The data line 410 may overlap with the second
semiconductor region 120. In the overlapping area of the
data line 410 and the second semiconductor region 120,
the third contact hole CNT3 may be formed through the
third insulating layer 1050 to expose the second semi-
conductor region 120, and the data line 410 may be con-
nected to, or in contact with, the second semiconductor
region 120, through the third contact hole CNT3.
[0137] The first power voltage line 420 may be dis-
posed in the middle of the light-emitting unit LU and may
extend in the first direction D1 to extend beyond the
boundaries of the light-emitting unit LU into the neigh-
boring light-emitting units. The first power voltage line
420 may overlap with the first electrode 320 of the ca-
pacitor Cst and the fifth semiconductor region 150.
[0138] In the overlapping area of the first power voltage
line 420 and the first electrode 320 of the capacitor Cst,
the seventh, eighth, and ninth contact holes CNT7,
CNT8, and CNT9 may be formed through the third insu-
lating layer 1050 to expose the first electrode 320 of the
capacitor Cst, and the first power voltage line 420 may
be connected to, or in contact with, the first electrode 320
of the capacitor Cst through the seventh, eighth, and ninth
contact holes CNT7, CNT8, and CNT9.
[0139] Since the first power voltage line 420 and the
first electrode 320 of the capacitor Cst are connected to
form mesh-type wiring, the drop of the first power voltage
QVDD, which is applied to the first power voltage line
420, can be alleviated or prevented.
[0140] In the overlapping area of the first power voltage
line 420 and the fifth semiconductor region 150, the tenth
contact hole CNT10 may be formed through the third
insulating layer 1050 to expose the fifth semiconductor
region 150, and the first power voltage line 420 may be
connected to, or in contact with, the fifth semiconductor
region 150 through the tenth contact hole CNT10.
[0141] The second power voltage line 430 may be dis-
posed on the right side of the light-emitting unit LU and
may extend in the first direction D1 to extend beyond the
boundaries of the light-emitting unit LU into the neigh-
boring light-emitting units. The second power voltage line
430 may overlap with the first dummy pattern 290.
[0142] In the overlapping area of the second power
voltage line 430 and the first dummy pattern 290, the fifth
contact hole CNT5 may be formed through the third in-
sulating layer 1050 to expose the first dummy pattern
290, and the second power voltage line 430 may be con-
nected to, or in contact with, the first dummy pattern 290
through the fifth contact hole CNT5.
[0143] The second power voltage line 430 may be elec-
trically connected to the second pixel electrode ED2
through a 21st contact hole CNT21 that will be described
later.
[0144] The first conductive pattern 441 may be dis-
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posed to overlap with the first gate electrode 240 and
may extend in the first direction D1 to overlap with the
third semiconductor region 130 (or the fourth semicon-
ductor region 140).
[0145] In the overlapping area of the first conductive
pattern 441 and the first gate electrode 240, the sixth
contact hole CNT6 may be formed through the second
and third insulating layers 1040 and 1050 to expose the
first gate electrode 240, and the first conductive pattern
441 may be in contact with the first gate electrode 240
through the sixth contact hole CNT6. Similarly, in the
overlapping area of the first conductive pattern 420 and
the third semiconductor region 130, the fourth contact
hole CNT4 may be formed through the first, second, and
third insulating layers 1030, 1040, and 1050 to expose
the third semiconductor region 130, and the first conduc-
tive pattern 441 may be in contact with the third semi-
conductor region 130 through the fourth contact hole
CNT4. That is, the first conductive pattern 441 may elec-
trically connect the gate electrode of the first transistor
T1 (and the first electrode of the storage capacitor Cst)
and the second electrode of the third transistor T3 (or the
second electrode of the fourth transistor T4).
[0146] The fourth contact hole CNT4 may be located
in the opening of the first electrode 320 of the capacitor
Cst. In the fourth contact hole CNT4, the first conductive
pattern 441 and the first electrode 320 of the capacitor
Cst, which is adjacent to the first conductive pattern 441,
may be insulated from each other by the third insulating
layer 1050.
[0147] The second conductive pattern 442 may be dis-
posed to overlap with the fourth semiconductor region
140 (or the seventh semiconductor region 170) and may
extend in the first direction D1 to overlap with the initial-
ization voltage line 310.
[0148] In the overlapping area of the second conduc-
tive pattern 442 and the initialization voltage line 310, the
first contact hole CNT1 may be formed through the third
insulating layer 1050 to expose the initialization voltage
line 310, and the second conductive pattern 442 may be
connected to, or in contact with, the initialization voltage
line 310 through the first contact hole CNT1.
[0149] In the overlapping area of the second conduc-
tive pattern 442 and the fourth semiconductor region 140,
the second contact hole CNT2 may be formed through
the first, second, and third insulating layers 1030, 1040,
and 1050 to expose the fourth semiconductor region 140,
and the second conductive pattern 442 may be in contact
with the fourth semiconductor region 140 through the
second contact hole CNT2. That is, the second conduc-
tive pattern 442 may electrically connect the initialization
voltage line 310 and the first electrode of the fourth tran-
sistor T4 (or the first electrode of the seventh transistor
T7).
[0150] The third conductive pattern 443 may overlap
with the sixth semiconductor region 160 (and the seventh
semiconductor region 170) and the first electrode pattern
290.

[0151] In the overlapping area of the third conductive
pattern 443 and the sixth semiconductor region 160, the
eleventh contact hole CNT11 may be formed through the
first, second, and third insulating layers 1030, 1040, and
1050 to expose the sixth semiconductor region 160, and
the third conductive pattern 443 may be in contact with
the sixth semiconductor region 160 through the eleventh
contact hole CNT11.
[0152] In the overlapping area of the third conductive
pattern 443 and the first electrode pattern 290, a 31st

contact hole CNT31 may be formed through the third
insulating layer 1050 to expose the first electrode pattern
190, and the third conductive pattern 443 may be in con-
tact with the first electrode pattern 190 through the 31st

contact hole CNT31.
[0153] The third conductive pattern 443 may be elec-
trically connected to the first pixel electrode ED1 via a
22nd contact hole CNT22 (or a second via hole). That is,
the third conductive pattern 450 may electrically connect
the second electrode of the sixth transistor T6 (and the
second electrode of the seventh transistor T7) to the first
pixel electrode ED1 and may also electrically connect
the first electrode of the auxiliary capacitor Caux to the
first pixel electrode ED1.
[0154] The third conductive layer 400 may include at
least one metal selected from among Mo, Al, Pt, Pd, Ag,
Mg, Au, Ni, Nd, Ir, Cr, Ca, Ti, Ta, W, and Cu. The third
conductive layer 400 may be a single- or multilayer film.
For example, the third conductive layer 400 may be
formed as a stack of Ti/Al/Ti, Mo/Al/Mo, Mo/AlGe/Mo, or
Ti/Cu.
[0155] The fourth insulating layer 1060 (or a passiva-
tion film) may be disposed on the third conductive layer
400, substantially on the entire surface of the substrate
1010.
[0156] The fourth insulating layer 1060 may insulate
the third conductive layer 400 and the micro light-emitting
element NED. The fourth insulating layer 1060 may in-
clude an organic insulating material such as a polyacrylic
resin or a polyimide resin, and the top surface of the fourth
insulating layer 1060 may be substantially flat.
[0157] The fourth insulating layer 1050 may have a
thickness of 15000Å to 25000Å or 15000Å to 20000Å.
[0158] The display element layer 10b will hereinafter
be described.
[0159] The barrier wall 500 may be disposed on the
fourth insulating layer 1050. The barrier wall 500 may
include separate barrier wall portions that correspond to
branch parts of the first pixel electrode ED1 and branch
parts of the second pixel electrode ED2.
[0160] The barrier wall 500 may have a thickness of
150000Å to 30000Å or 20000Å to 25000Å, for example,
about 20000Å.
[0161] The barrier wall 500 may have a tapered cross-
sectional shape. That is, the side surfaces of the barrier
wall 500 may be inclined and may form an acute angle
with the top surface of the fourth insulating layer 1060.
In this case, light emitted from the side surfaces of the
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micro light-emitting element NED may be reflected sub-
stantially upwardly by parts of the reflective layer 600
corresponding to the side surfaces of the barrier wall 500
(i.e., an inclined reflective layer 600).
[0162] The inclination angle (or taper angle) of the bar-
rier wall 500 may be 60° or less, 20° to 60°, or 40° to 50°.
In this case, light emitted from the side surfaces of the
micro light-emitting element NED can be reflected sub-
stantially upwardly within the area occupied by the light-
emitting unit LU.
[0163] The first and second pixel electrodes ED1 and
ED2 (i.e., first and second pixel electrodes ED1 and ED2
that are formed by the reflective layer 600 and the elec-
trode layer 700) may be disposed on the barrier wall 500
and the fourth insulating layer 1060.
[0164] The first and second pixel electrodes ED1 and
ED2 will hereinafter be described with reference to FIG. 8.
[0165] FIG. 8 is a plan view of an exemplary display
element layer included in the display device of FIG. 3.
[0166] As illustrated in FIGS. 3 and 8, the first pixel
electrode ED1 may include a main body part and branch
parts. The main body part of the first pixel electrode ED1
may be disposed to extend in the second direction D2,
between the emission control line 230 and the first scan
line 210_1 (or the initialization voltage line 310_1), in a
plan view, and the branch parts of the first pixel electrode
ED1 may extend in the first direction DR1 from the main
body part. The branch parts of the first pixel electrode
ED1 may extend to the second scan line 220 and may
overlap with the second scan line 220. As illustrated in
FIG. 3, the first pixel electrode ED1 may include first
branch parts (or left branch parts) and second branch
parts (or right branch parts), the first branch parts may
be disposed between the data line 410 and the first gate
electrode 240 in a plan view, and the second branch parts
may be disposed between the first gate electrode 240
and the second power voltage line 430 in a plan view.
[0167] In the overlapping area of the first pixel elec-
trode ED1 and the third conductive pattern 443, the 22nd

contact hole CNT22 may be formed through the fourth
insulating layer 1060 to expose the third conductive pat-
tern 443, and the first pixel electrode ED1 may be con-
nected to, or in contact with the third conductive pattern
443 through the 22nd contact hole CNT22. As described
above with reference to FIG. 5, since the third conductive
pattern 443 is connected to the sixth semiconductor re-
gion 160 via the eleventh contact hole CNT11, the first
pixel electrode ED1 may be connected to the sixth sem-
iconductor region 160 (i.e., the second electrode of the
sixth transistor T6) via the third conductive pattern 443.
[0168] Similarly, the second pixel electrode ED2 may
include a main body part and branch parts. The main
body part of the second pixel electrode ED2 may be dis-
posed to extend in the second direction D2, between the
first scan line 210 and the first pixel electrode ED1, which
is adjacent to the first scan line 210, in a plan view to
extend beyond the boundaries of the light-emitting unit
LU into the neighboring light-emitting units.

[0169] The branch parts of the second pixel electrode
ED2 may extend in the first direction DR1 from the main
body part of the second pixel electrode ED2. The branch
parts of the second pixel electrode ED2 may extend to
the emission control line 230 to substantially overlap with
the first gate electrode 240.
[0170] In the overlapping area of the second pixel elec-
trode ED2 and the second power voltage line 430, the
21st contact hole CNT21 may be formed through the
fourth insulating layer 1060 to expose the second power
voltage line 430, and the second pixel electrode ED2 may
be electrically connected to the second power voltage
line 430 via the 21st contact hole CNT21.
[0171] Referring again to FIG. 4, the reflective layer
600, included in the first and second pixel electrodes ED1
and ED2, may be disposed on the barrier wall 500. The
reflective layer 600 may cover the barrier wall 500. The
reflective layer 600 may include first and second reflec-
tive patterns 610 and 620. The first reflective pattern 610
may form the first pixel electrode ED1, and the second
reflective pattern 620 may form the second pixel elec-
trode ED2.
[0172] The reflective layer 600 may include a reflective
material having reflective characteristics and thereby ca-
pable of reflecting light (or a material with high reflect-
ance). Here, the reflective material may include at least
one selected from among Ag, Mg, Cr, Au, Pt, Ni, Cu, W,
Al, aluminum-lithium (Al-Li), magnesium-indium (Mg-In),
and magnesium-silver (Mg-Ag).
[0173] The electrode layer 700 (or the pixel electrode
layer) may be disposed on the reflective layer 600. The
electrode layer 700 may cover the reflective layer 600.
The electrode layer 700 may include first and second
pixel electrode patterns 710 and 720. The first pixel elec-
trode pattern 710 may be formed to be larger than the
first reflective pattern 610 and to cover the first reflective
pattern 610 and may be in contact with the fourth insu-
lating layer 1060. Similarly, the second pixel electrode
pattern 720 may be formed to be larger than the second
reflective pattern 620 and to cover the second reflective
pattern 620 and may be in contact with the fourth insu-
lating layer 1060.
[0174] The electrode layer 700 may have relatively ex-
cellent electrical conductivity. The electrode layer 700
may transmit electrical signals received from the circuit
element layer 10a to contact electrodes (800 and 900)
that will be described later. The electrode layer 700 may
include a transparent conductive material. For example,
the electrode layer 700 may include indium tin oxide
(ITO), indium zinc oxide (IZO), or indium tin-zinc oxide
(ITZO), but the present invention is not limited thereto.
[0175] The fifth insulating layer 1070 may be disposed
on parts of the first and second pixel electrodes ED1 and
ED2. The fifth insulating layer 1070 may be disposed in
the space between the first and second pixel electrodes
ED1 and ED2. The fifth insulating layer 1070 may have
an island shape or a linear shape that is formed along
the spaces between the branch parts of the first pixel

23 24 



EP 3 826 066 A1

14

5

10

15

20

25

30

35

40

45

50

55

electrode ED1 and the branch parts of the second pixel
electrode ED2 in a plan view.
[0176] The micro light-emitting element NED may be
disposed on the fifth insulating layer 1070. The fifth in-
sulating layer 1070 may be disposed between the micro
light-emitting element NED and the fourth insulating layer
1060. The bottom surface of the fifth insulating layer 1070
may be in contact with the fourth insulating layer 1060,
and the micro light-emitting element NED may be dis-
posed on the top surface of the fifth insulating layer 1070.
The fifth insulating layer 1070 may be in contact with the
first and second pixel electrodes ED1 and ED2, on both
sides thereof, to electrically insulate the first and second
pixel electrodes ED1 and ED2.
[0177] The fifth insulating layer 1070 may overlap with
parts of the first and second pixel electrodes ED1 and
ED2, for example, parts of opposing inclined surfaces of
the first and second pixel electrodes ED1 and ED2. For
example, the ends of the fifth insulating layer 1080 may
cover the top surfaces of opposing protruding parts of
the first and second pixel electrodes ED1 and ED2. The
fifth insulating layer 1070 may protect its overlapping ar-
eas with the first and second pixel electrodes ED1 and
ED2 and may electrically insulate the first and second
pixel electrodes ED1 and ED2. Also, the fifth insulating
layer 1070 may prevent first and second semiconductor
layers 1211 and 1212 of the micro light-emitting element
NED as illustrated in FIG. 11 from being in contact with
other elements and may thus prevent the micro light-
emitting element NED from being damaged.
[0178] At least one micro light-emitting element NED
may be disposed between the first and second pixel elec-
trodes ED1 and ED2. FIG. 1 illustrates that micro light-
emitting elements NED that emit light of the same color
are arranged in each light-emitting unit LU, but the
present invention is not limited thereto. Alternatively, as
already mentioned above, micro light-emitting elements
NED that emit light of different colors may be arranged
in each light-emitting unit LU.
[0179] The first and second pixel electrodes ED1 and
ED2 may be disposed to be a predetermined distance
apart from each other, and the predetermined distance
may be the same as, or smaller than, the length of the
micro light-emitting element NED. Accordingly, the first
and second pixel electrodes ED1 and ED2 can be prop-
erly electrically connected to the micro light-emitting el-
ement NED.
[0180] The micro light-emitting element NED may be
disposed between the first and second pixel electrodes
ED1 and ED2, which are spaced apart from each other.
The micro light-emitting element NED may emit light of
different colors depending on the material of active ma-
terial layers thereof. Different types of micro light-emitting
elements NED may be aligned in different light-emitting
units LU to emit light of different colors. For example,
micro light-emitting elements NED may emit light of a
blue, green, or red wavelength range so that light-emit-
ting units (LU1, LU2, and LU3) may emit blue, green, or

red light, but the present invention is not limited thereto.
Alternatively, micro light-emitting elements NED may
emit light of the same wavelength range so that the light-
emitting units (LU1, LU2, and LU3) may emit light of the
same color (e.g., blue light). Yet alternatively, micro light-
emitting elements NED that emit light of different wave-
length ranges may be arranged in each light-emitting unit
LU so that light of another color (e.g., white light) may be
emitted.
[0181] The micro light-emitting element NED may be
a light-emitting diode (LED). The micro light-emitting el-
ement NED may be a nano structure having a size of
nanometers. The micro light-emitting element NED may
be an inorganic LED (ILED) formed of an inorganic ma-
terial. In a case where the micro light-emitting element
NED is an ILED, a light-emitting material having an inor-
ganic crystalline structure may be arranged between two
opposing electrodes. Then, if an electric field is formed
in the light-emitting material in a particular direction, the
ILEDs may be aligned between the two electrodes where
a particular polarity is formed. This will be described later
in detail.
[0182] The sixth insulating layer 1080 may be disposed
on the micro light-emitting element NED to protect the
micro light-emitting element NED and may be disposed
between the first and second pixel electrodes ED1 and
ED2 to fix the micro light-emitting element NED. Although
not specifically illustrated in FIG. 4, the sixth insulating
layer 1080 may also be disposed on the outer surfaces
of the micro light-emitting element NED to fix the micro
light-emitting element NED. The sixth insulating layer
1080 may be disposed on some of the outer surfaces of
the micro light-emitting element NED to expose both side
surfaces of the micro light-emitting element NED. That
is, as the length of the sixth insulating layer 1080 be-
comes smaller than the length of the micro light-emitting
element NED, the sixth insulating layer 1080 may be re-
cessed inwardly from both side surfaces of the micro
light-emitting element NED. Accordingly, the fifth insulat-
ing layer 1070, the micro light-emitting element NED, and
the sixth insulating layer 1080 may be stacked in a step-
wise fashion. In this case, as the sixth insulating layer
1080 is arranged like the fifth insulating layer 1070, the
first and second contact electrodes 800 and 900 may be
in proper contact with the side surfaces of the micro light-
emitting element NED.
[0183] However, the present invention is not limited to
this. Alternatively, the length of the sixth insulating layer
1080 and the length of the micro light-emitting element
NED may be the same so that the sides of the sixth in-
sulating layer 1080 may be aligned with the sides of the
micro light-emitting element NED. Also, in a case where
the sixth insulating layer 1080 is patterned together with
the fifth insulating layer 510, the sides of the sixth insu-
lating layer 1080 may be aligned with the sides of the
micro light-emitting element NED and with the sides of
the fifth insulating layer 1070.
[0184] The first and second contact electrodes 800 and
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900 may be disposed on the sixth insulating layer 1080.
The first contact electrode 800 may be disposed on the
first pixel electrode ED1 to overlap with at least part of
the sixth insulating layer 1080. The second contact elec-
trode 900 may be disposed on the second pixel electrode
ED2 to be spaced apart from the first contact electrode
800 and to overlap with at least part of the sixth insulating
layer 1080.
[0185] The first and second contact electrodes 800 and
900 may be disposed on the top surfaces of the first and
second pixel electrodes ED1 and ED2, respectively. The
first and second contact electrodes 800 and 900 may be
in contact with the first and second pixel electrode pat-
terns 710 and 720, respectively, on the top surfaces of
the first and second pixel electrodes ED1 and ED2, re-
spectively. The first and second contact electrodes 800
and 900 may be in contact with first semiconductor layers
1211 and second semiconductor layers 1212, respec-
tively, of the micro light-emitting element NED. Accord-
ingly, the first and second contact electrodes 800 and
900 may transmit electrical signals applied to the first and
second pixel electrodes ED1 and ED2 to the micro light-
emitting element NED.
[0186] The first contact electrode 800 may be disposed
on the first pixel electrode ED1 to cover the first pixel
electrode ED1, and the bottom surface of the first contact
electrode 800 may be in part in contact with the micro
light-emitting element NED and the sixth insulating layer
1080. An end of the first contact electrode 800 that faces
the second pixel electrode ED2 may be disposed on the
sixth insulating layer 1080. The second contact electrode
900 may be disposed on the second pixel electrode ED2
to cover the second pixel electrode ED2, and the bottom
surface of the second contact electrode 900 may be in
part in contact with the micro light-emitting element NED
and the sixth and seventh insulating layers 1080 and
1090. An end of the second contact electrode 900 that
faces the first pixel electrode ED1 may be disposed on
the seventh insulating layer 1090.
[0187] The first and second contact electrodes 800 and
900 may be disposed on the sixth or seventh insulating
layer 1080 or 1090 to be spaced apart from each other.
That is, the first and second contact electrodes 800 and
900 may be in contact with the micro light-emitting ele-
ment NED and the sixth or seventh insulating layer 1080
or 1090, but may not be connected to each other, but
apart from each other, on the sixth insulating layer 1080.
[0188] The first and second contact electrodes 800 and
900 may include a conductive material. For example, the
first and second contact electrodes 800 and 900 may
include ITO, IZO, ITZO, or Al, but the present invention
is not limited thereto.
[0189] The first and second contact electrodes 800 and
900 may include the same material as the first and sec-
ond pixel electrode patterns 710 and 820. The first and
second contact electrodes 800 and 900 may be arranged
in the same patterns as the first and second pixel elec-
trode patterns 710 and 720, on the first and second pixel

electrode patterns 710 and 720, to be in contact with the
first and second pixel electrode patterns 710 and 720.
The first and second contact electrodes 800 and 900,
which are in contact with the first and second pixel elec-
trode patterns 710 and 720, may receive electrical sig-
nals applied to the first and second pixel electrode pat-
terns 710 and 720 and may transmit the received elec-
trical signals to the micro light-emitting element NED.
[0190] The seventh insulating layer 1090 may be dis-
posed on the first contact electrode 800 to electrically
insulate the first and second contact electrodes 800 and
900. The seventh insulating layer 1090 may be disposed
to cover the first contact electrode 800, but to not overlap
with part of the micro light-emitting element NED and
thus to allow the micro light-emitting element NED to be
connected to the second contact electrode 900. The sev-
enth insulating layer 1090 may be in part in contact with
the first contact electrode 800 and the sixth insulating
layer 1080, on the sixth insulating layer 1080. The sev-
enth insulating layer 1090 may be disposed to cover one
end portion of the first contact electrode 800, on the sixth
insulating layer 1080. As a result, the seventh insulating
layer 1090 may protect the first contact electrode 800
and may electrically insulate the first contact electrode
800 from the second contact electrode 900.
[0191] An end of the seventh insulating layer 1090 that
faces the second pixel electrode ED2 may be disposed
to cover the sixth insulating layer 1080 and may be
aligned with a side surface of the sixth insulating layer
1080.
[0192] The eighth insulating layer 1100 may be formed
on the seventh insulating layer 1090 and the second con-
tact electrode 900 to protect the elements disposed on
the display element layer 10b (or on the fourth insulating
layer 1060) from an external environment. When the first
and second contact electrodes 800 and 900 are exposed,
the disconnection of the contact electrode material may
occur due to damage to the electrodes, and thus, the
electrodes may be covered by the eighth insulating layer
1100. That is, the eighth insulating layer 1100 may be
disposed to cover the first pixel electrode ED1, the sec-
ond pixel electrode ED2, and the micro light-emitting el-
ement NED. Also, in a case where the seventh insulating
layer 1090 is not provided, the eighth insulating layer
1100 may be formed on the first and second contact elec-
trodes 800 and 900. In this case, the eighth insulating
layer 1100 may electrically insulate the first and second
contact electrodes 800 and 900 from each other.
[0193] In one embodiment, the fifth, seventh, and
eighth insulating layers 1070, 1090, and 1100 may in-
clude an inorganic insulating material. For example, the
fifth, seventh, and eighth insulating layers 1070, 1090,
and 1100 may silicon oxide (SiOx), silicon nitride (SiNx),
silicon oxynitride (SiOxNy), aluminum oxide (Al2O3), or
aluminum nitride (AlN). The fifth, seventh, and eighth in-
sulating layers 1070, 1090, and 1100 may all be formed
of the same material or may be formed of different ma-
terials. Various materials that can impart dielectricity to
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the fifth, seventh, and eighth insulating layers 1070,
1090, and 1100 may be used.
[0194] The fifth, seventh, and eighth insulating layers
510, 1090, and 1100, like the sixth insulating layer 1080,
may further include an organic insulating material, but
the present invention is not limited thereto. The type of
the organic insulating material included in the sixth insu-
lating layer 1080 is not particularly limited as long as it
does not affect the properties of a light-emitting element
solution S (i.e., a solution including the micro light-emit-
ting element NED and for use in the arrangement of the
micro light-emitting element NED via an inkjet technique).
For example, the organic insulating material may include
at least one selected from the group consisting of an
epoxy resin, a cardo resin, a polyimide resin, an acrylic
resin, a siloxane resin, and a silsesquioxane resin, but
the present invention is not limited thereto.
[0195] FIG. 9 is an enlarged layout view of an area A1
of FIG. 3. FIG. 10 is a cross-sectional view taken along
line B-B’ of FIG. 9.
[0196] Referring to FIGS. 9 and 10, as already men-
tioned above, the auxiliary capacitor Caux may be formed
in the overlapping area of the first electrode pattern 350
and the second power voltage line 430.
[0197] In the overlapping area of one end (or a drain
region) of the sixth semiconductor region 160 and the
first electrode ED1, the eleventh and 22nd contact holes
CNT11 and CNT22 may be located. The 22nd contact
hole CNT22 may be disposed apart in the second direc-
tion D2 (or in the leftward direction) from the eleventh
contact hole CNT11, but the present invention is not lim-
ited thereto. For example, the eleventh and 22nd contact
holes CNT11 and CNT22 may be formed to overlap.
[0198] The third conductive pattern 443 may be dis-
posed to cover the eleventh and 22nd contact holes
CNT11 and CNT22 to electrically connect the sixth sem-
iconductor region 160 and the first pixel electrode ED1
via the eleventh and 22nd contact holes CNT11 and
CNT22.
[0199] Since the first electrode pattern 350 is disposed
on the second insulating layer 1040 (or on the second
conductive layer 300), the first electrode pattern 350 may
bypass the eleventh contact hole CNT11, which is formed
through the first, second, and third insulating layers 1030,
1040, and 1050, and may extend in the second direction
D2 with respect to the 31st contact hole CNT31 to overlap
with the second power voltage line 430. A width W1, in
the second direction D2, of the first electrode pattern 350
may be greater than a line width W1 of the second power
voltage line 430, and the first electrode pattern 350 may
cover the second power voltage line 430 in the second
direction D2 in a plan view. For example, the first elec-
trode pattern 350 may protrude from the second power
voltage line 430 in the second direction D2 by as much
as a first length M1. In this example, even if alignment
error arises between the second power voltage line 430
and the first electrode pattern 350 during the fabrication
of the display device 1, the capacitance of the auxiliary

capacitor Caux may still be uniform because the size of
the overlapping area of the first electrode pattern 350
and the second power voltage line 430 does not change.
[0200] The 31st contact hole CNT31 may be disposed
adjacent to the second power voltage line 430 and may
be spaced apart from the eleventh contact hole CNT11
in the first direction (or in the upward direction). The first
electrode pattern 350 may extend from its overlapping
area with the 31st contact hole CNT31 in the second di-
rection D2 and may have a width (or length) in the first
direction D1 expanded in its overlapping area with the
second power voltage line 430. For example, a width H2,
in the first direction D1, of the first electrode pattern 350
in the overlapping area of the first electrode pattern 350
and the second power voltage line 430 may be greater
than a width HI, in the first direction D1, of the first elec-
trode pattern 350 in a non-overlapping area of the first
electrode pattern 350 and the second power voltage line
430.
[0201] The size of the overlapping area of the first elec-
trode pattern 350 and the second power voltage line 430
may be 10 mm310 mm to 20 mm320 mm. The second
power voltage line 430 needs to be separated (or spaced
apart) from the data line 420 and the first power voltage
line 430, which are disposed in the same layer and extend
in the same direction (i.e., in the first direction D1), and
needs to be electrically isolated from the third conductive
pattern 443, which is adjacent to the second power volt-
age line 430. Accordingly, the line width (i.e., the width
in the second direction D2) of the second power line 430
may be limited to, for example, 20 mm or less, and may
be 10 mm or greater in consideration of any voltage drop.
Similarly to the second power voltage line 430, the first
electrode pattern 350 needs to be electrically isolated
from the initialization voltage line 310 and the first elec-
trode 320 of the capacitor Cst, which are disposed in the
same layer, and needs not to overlap with the emission
control line 340 (for example, the first electrode pattern
350 needs not to overlap with the emission control line
230 to prevent a parasitic capacitor from being addition-
ally formed between the first electrode pattern 350 and
the emission control line 230). Accordingly, the width, in
the first direction D1, of the first electrode pattern 350
may be limited. For example, the width, in the first direc-
tion D1, of the first electrode pattern 350 (or the width, in
the first direction D1, of the first electrode pattern 350 in
the overlapping area of the first electrode pattern 350
and the second power line 430) may be 20 mm or less.
If the width, in the first direction D1, of the first electrode
pattern 350 is 10 mm or greater, the capacitance of the
auxiliary capacitor Caux may be greater than 0.1 pF.
Thus, the size of the overlapping area of the first electrode
pattern 350 and the second power line 430 may be 10
mm310 mm to 20 mm320 mm.
[0202] Since the size of the overlapping area of the
first electrode pattern 350 and the second power voltage
line 430 is limited to 20 mm320 mm or less, the distance
between the electrodes (i.e., the first electrode pattern
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350 and the second power voltage line 420) of the aux-
iliary capacitor Caux needs to be relatively small. In a
case where the first electrode pattern 350 is formed in
the second conductive layer 300, which is adjacent to
the third conductive layer 300 that includes the second
power voltage line 420, the auxiliary capacitor Caux may
have a relatively large capacitance.
[0203] FIG. 9 illustrates that the sixth semiconductor
region 160 is connected to the third conductive pattern
443 through the eleventh contact hole CNT11, and that
the third conductive pattern 443 is connected to the first
electrode pattern 350 through the 31st contact hole
CNT31, but the present invention is not limited thereto.
For example, in a case where the first electrode pattern
350 extends to overlap with the eleventh contact hole
CNT11, the sixth semiconductor region 160 may be con-
nected to the first electrode pattern 350, instead of to the
third conductive pattern 443, through the eleventh con-
tact hole CNT11.
[0204] As described above with reference to FIGS. 3
through 10, the display device 1 may include the first
electrode pattern 350 (i.e., the first electrode pattern 350
included in the second conductive layer 300), the second
power voltage line 430 (i.e., the second power voltage
line 430 included in the third conductive layer 400), and
the auxiliary capacitor Caux that consists of the third in-
sulating layer 1050. The auxiliary capacitor Caux can be
easily formed without the need of additional processing,
depending on the location of the auxiliary capacitor Caux
and how the auxiliary capacitor aux is connected to other
elements.
[0205] FIG. 11 illustrates an exemplary micro light-
emitting element included in the display device of FIG. 3.
[0206] Referring to FIG. 3, the micro light-emitting el-
ement NED may include semiconductor layers (1211 and
1212) and an active material layer 1213 disposed be-
tween the semiconductor layers (1211 and 1212). The
micro light-emitting element NED may further include an
insulating material layer 358. Electrical signals applied
from the first and second pixel electrodes ED1 and ED2
may be transmitted to the active material layer 1213 via
the semiconductor layers (1211 and 1212) so that light
may be emitted.
[0207] The first semiconductor layer 1211 may be an
n-type semiconductor layer. For example, in a case
where the micro light-emitting element NED emits light
of a blue wavelength range, the first semiconductor layer
1211 may include a semiconductor material
InxAlyGa1-x-yN (where 0≤x≤1,0≤y≤1, and 0≤x+y≤1). For
example, the semiconductor material InxAlyGa1-x-yN may
be at least one of InAlGaN, GaN, AlGaN, InGaN, AlN,
and InN that are doped with an n-type dopant. The first
semiconductor layer 1211 may be doped with a first con-
ductive dopant, and the first conductive dopant may be,
for example, Si, Ge, or Sn. The first semiconductor layer
1211 may have a length of 1.5 mm to 5 mm, but the present
invention is not limited thereto.
[0208] The second semiconductor layer 1212 may be

a p-type semiconductor layer. For example, in a case
where the micro light-emitting element NED emits light
of a blue wavelength range, the second semiconductor
layer 1212 may include a semiconductor material
InxAlyGa1-x-yN (where 0≤x≤1,0≤y≤1, and 0≤x+y≤1). For
example, the semiconductor material InxAlyGa1-x-yN may
be at least one of InAlGaN, GaN, AlGaN, InGaN, AlN,
and InN that are doped with a p-type dopant. The second
semiconductor layer 1212 may be doped with a second
conductive dopant, and the second conductive dopant
may be, for example, Mg, Zn, Ca, Se, or Ba. The second
semiconductor layer 1212 may have a length of 0.08 mm
to 0.25 mm, but the present invention is not limited there-
to.
[0209] The active material layer 1213 may be disposed
between the first and second semiconductor layers 1211
and 1212 and may have a single- or multi-quantum well
structure material, but the present invention is not limited
thereto. Alternatively, the active material layer 1213 may
have a structure in which a semiconductor material hav-
ing a large band gap energy and a semiconductor mate-
rial having a small band gap energy are alternately
stacked.
[0210] The active material layer 1213 may emit light
via the combination of electron-hole pairs in accordance
with electrical signals applied thereto via the first and
second semiconductor layers 1211 and 1212. For exam-
ple, in a case where the active material layer 1213 emits
light of a blue wavelength range, the active material layer
1213 may include a material such as AlGaN or AlInGaN
and may include other group III or group V semiconductor
materials depending on the wavelength of light to be emit-
ted. Accordingly, the type of light emitted by the active
material layer 1213 is not particularly limited to light of a
blue wavelength range, and the active material layer
1213 may emit light of a red or green wavelength range.
The active material layer 1213 may have a length of 0.05
mm to 0.25 mm, but the present invention is not limited
thereto.
[0211] Light may be emitted from the active material
layer 1213, not only through the outer surfaces, in the
lengthwise direction, of the micro light-emitting element
NED, but also through both side surfaces of the micro
light-emitting element NED. That is, light is not limited to
being emitted from the active material layer 1213 in one
particular direction.
[0212] The insulating material layer 1214 may be
formed on the outside of the micro light-emitting element
NED to protect the micro light-emitting element NED. For
example, the insulating material layer 1214 may be
formed to surround the side surfaces of the micro light-
emitting element NED, but may not be formed at both
ends, in the lengthwise direction, of the micro light-emit-
ting element NED, for example, at both ends of the micro
light-emitting element NED where the first or second
semiconductor layer 1211 or 1212 is disposed, but the
present invention is not limited thereto. The insulating
material layer 1214 may include a material having insu-
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lating properties, for example, SiOx, SiNx, SiOxNy, AlN,
or Al2O3. Accordingly, any electrical short circuit that may
occur when the active material layer 1213 is in direct
contact with the first or second pixel electrode ED1 or
ED2 may be prevented. Also, since the insulating mate-
rial layer 1214 includes the active material layer 1213
and thereby protects the outer surfaces of the micro light-
emitting element NED, any decrease in emission efficien-
cy may be prevented.
[0213] The insulating material layer 1214 may have a
thickness of 0.5 mm to 1.5 mm, but the present invention
is not limited thereto.
[0214] The micro light-emitting element NED may be
cylindrical. However, the shape of the micro light-emitting
element NED is not particularly limited, and the micro
light-emitting element NED may have various other
shapes such as a cubical, cuboid, hexagonal prism
shape. The micro light-emitting element NED may have
a length of 1 mm to 10 mm or 2 mm to 5 mm, preferably
about 4 mm. The micro light-emitting element NED may
have a diameter of 400 nm to 700 nm, preferably about
500 nm.
[0215] In embodiments, the micro light-emitting ele-
ment NED may further include an electrode layer on ei-
ther side thereof where the first or second semiconductor
layer 1211 or 1212 is disposed. In this case, the insulating
material layer 1214 may be formed to extend in the
lengthwise direction and to cover the electrode layer, but
the present invention is not limited thereto. Alternatively,
the insulating material layer 1214 may cover only the first
semiconductor layer 1211, the active material layer 1213,
and the second semiconductor layer 1212 or may cover
only parts of the outer surfaces of the electrode layer to
expose parts of the outer surfaces of the electrode layer.
[0216] The electrode layer may be an ohmic contact
electrode, but the present invention is not limited thereto.
Alternatively, the electrode layer may be a Schottky con-
tact electrode. The electrode layer may include a con-
ductive metal. For example, the electrode layer may in-
clude at least one of Al, Ti, In, Au, and Ag.
[0217] FIG. 12 is a layout view of another example of
the display device of FIG. 1. FIG. 13 is a cross-sectional
view taken along line C-C’ of FIG. 12.
[0218] Referring to FIGS. 3, 9,10,12, and 13, a display
device 1_1 differs from the display device 1 of FIG. 3 in
that it includes a second electrode pattern 250, instead
of a first electrode pattern 350.
[0219] The display device 1_1 is substantially the same
as the display device 1 of FIG. 3 except for the second
electrode pattern 250, and any redundant description
thereof will be omitted. FIG. 12 (and its subsequent draw-
ings) do not illustrate first and second pixel electrodes
ED1 and ED2 of a display element layer 10b for describ-
ing mainly a circuit element layer 10a of the display device
1_1, and obviously, the display device 1_1, like the dis-
play device 1, may include the display element layer 10b.
[0220] As illustrated in FIGS. 12 and 13, a first conduc-
tive layer 200 may further include the second electrode

pattern 250. The second electrode pattern 250 is sub-
stantially the same as the first electrode pattern 350 ex-
cept for its location in a cross-sectional view, and thus,
any redundant description thereof will be omitted.
[0221] The second electrode pattern 250 may be dis-
posed adjacent to the right side of a light-emitting unit
LU, between an emission control line 230 and a first scan
line 210_1 (or an initialization voltage line 310_1).
[0222] As illustrated in FIG. 13, the second electrode
pattern 250 may overlap with a second power voltage
line 430, in which case, the second electrode pattern 250
may become the first electrode of an auxiliary capacitor
Caux_1, the second power voltage line 430 may become
the second electrode of the auxiliary capacitor Caux_1,
and second and third insulating layers 1040 and 1050
may become the dielectric body of the auxiliary capacitor
Caux_1.
[0223] In the overlapping area of the second electrode
pattern 250 and a third conductive pattern 443, a 31st

contact hole CNT31_1 may be formed through the sec-
ond and third insulating layers 1040 and 1050 to expose
the second electrode pattern 250, and the second elec-
trode pattern 250 may be in contact with, or connected
to, the third conductive pattern 443 through the 31st con-
tact hole CNT31_1.
[0224] Since the second electrode pattern 250 is
spaced relatively apart from the second power voltage
line 430 (i.e., more apart than the first electrode pattern
350 from the second power voltage line 430), the capac-
itance of the auxiliary capacitor Caux_1 may relatively
decrease. For example, in a case where the total thick-
ness of the second and third insulating layers 1040 and
1050 is 6000Å to 9000Å or 7500Å to 8000Å, the auxiliary
capacitor Caux_1 may have a smaller capacitance than
a capacitor including only the third insulating layer 1050.
[0225] FIG. 14 is a layout view of another example of
the display device of FIG. 1. FIG. 15 is an enlarged layout
view of an area A1 of FIG. 14. FIG. 16 is a cross-sectional
view taken along line D-D’ of FIG. 15.
[0226] Referring to FIGS. 3, 9, 10, and 12 through 16,
a display device 1_2 differs from the display device 1_1
of FIG. 12 in that it further includes a first electrode pattern
360.
[0227] The display device 1_2 is substantially the same
as the display device 1_1 of FIG. 12 except for the first
electrode pattern 360, and thus, any redundant descrip-
tion thereof will be omitted.
[0228] A second conductive layer 300 may further in-
clude the first electrode pattern 360.
[0229] As illustrated in FIG. 15, the first electrode pat-
tern 360 may be disposed between an emission control
line 230 and an initialization voltage line 310_1 to overlap
with a second power voltage line 430. In the overlapping
area of the first electrode pattern 360 and the second
power voltage line 430, a 32nd contact hole CNT32 may
be formed through a third insulating layer 1050 to expose
the first electrode pattern 360, and the first electrode pat-
tern 360 may be in contact with, or connected to, the
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second power voltage line 430 through the 32nd contact
hole CNT32.
[0230] The first electrode pattern 360 may have the
same line width (i.e., the width in a second direction D2)
as, or a greater line width than, the second power voltage
line 430, but the present invention is not limited thereto.
As already mentioned above, the size of the first elec-
trode pattern 360 may be determined by the capacitance
of an auxiliary capacitor Caux_2 and may be, for exam-
ple, 10 mm310 mm to 20 mm320 mm, when considering
design constraints.
[0231] As illustrated in FIG. 16, the first electrode pat-
tern 360 may overlap with a second electrode pattern
250, in which case, the second electrode pattern 250
may become the first electrode of an auxiliary capacitor
Caux_2, the first electrode pattern 360 may become the
second electrode of the auxiliary capacitor Caux_2, and
a second insulating layer 1040 may become the dielectric
body of an auxiliary capacitor Caux_1.
[0232] Since the first and second electrode patterns
360 and 250 are relatively adjacent to each other, the
auxiliary capacitor Caux_2 may have a relatively large
capacitance. For example, the thickness of the second
insulating layer 1040 may be 1000Å to 2000Å, and the
capacitance of the auxiliary capacitor Caux_2 may be
about three to five times the capacitance of the auxiliary
capacitor Caux of FIG. 3.
[0233] The first and second electrode patterns 360 and
250 may overlap with a data line 410. The first and second
electrode patterns 360 and 250 may be disposed on con-
ductive layers (200 and 300) different from the third con-
ductive layer 400 where the data line 410 and the second
power voltage line 430 are disposed and may thus further
extend in the second direction D2. In this case, the area
of the auxiliary capacitor Caux_2 may increase, and the
auxiliary capacitor Caux_2 may have an even greater
capacitance.
[0234] FIG. 17 is a layout view of another example of
the display device of FIG. 1. FIG. 18 is an enlarged layout
view of an area A1 of FIG. 17. FIG. 19 is a cross-sectional
view taken along line E-E’ of FIG. 18.
[0235] Referring to FIGS. 3, 9, 10, and 17 through 19,
a display device 1_3 differs from the display device 1 of
FIG. 3 in that it further includes a second electrode pattern
260.
[0236] The display device 1_3 is substantially the same
as the display device 1 of FIG. 3 except for the second
electrode pattern 260, and thus, any redundant descrip-
tion thereof will be omitted.
[0237] A first conductive layer 200 may further include
the second electrode pattern 260.
[0238] As illustrated in FIG. 18, the second electrode
pattern 260 may be disposed between an emission con-
trol line 230 and an initialization voltage line 310_1 to
overlap with a second power voltage line 430. The sec-
ond electrode pattern 260 may be longer than a first elec-
trode pattern 350 in a first direction D1.
[0239] In the overlapping area of the second electrode

pattern 260 and the second power voltage line 430, a
33rd contact hole CNT33 may be formed through second
and third insulating layers 1040 and 1050 to expose the
second electrode pattern 260, and the second electrode
pattern 260 may be in contact with, or connected to, the
second power voltage line 430 through the 33rd contact
hole CNT33.
[0240] As illustrated in FIG. 19, the first electrode pat-
tern 350 may overlap with the second electrode pattern
260, in which case, the second electrode pattern 360
may become the first electrode of a first auxiliary capac-
itor Caux_3a, the first electrode pattern 350 may become
the second electrode of the first auxiliary capacitor
Caux_3a, and the second insulating layer 1040 may be-
come the dielectric body of the first auxiliary capacitor
Caux_3a.
[0241] Also, in the overlapping area of the first elec-
trode pattern 350 and the second power voltage line 430,
a second auxiliary capacitor Caux_3b (i.e., the auxiliary
capacitor Caux of FIG. 3) may be formed. The second
auxiliary capacitor Caux_3b may be connected in parallel
to the first auxiliary capacitor Caux_3a.
[0242] Thus, the total capacitance of an auxiliary ca-
pacitor Caux_3 formed by the second electrode pattern
260, the first electrode pattern 350, and the second power
voltage line 430 may be the same as the sum of the ca-
pacitances of the first and second auxiliary capacitors
Caux_3a and Caux_3b. Accordingly, the display device
1_1 may have, in each light-emitting unit LU, an auxiliary
capacitor whose capacitance is about four to six times
the capacitance of the auxiliary capacitor Caux of FIG. 3.
[0243] FIG. 20 is a layout view of another example of
the display device of FIG. 1. FIG. 21 is an enlarged layout
view of an area A1 of FIG. 20. FIG. 22 is a cross-sectional
view taken along line F-F’ of FIG. 21.
[0244] Referring to FIGS. 17 through 22, a display de-
vice 1_4 may be substantially the same as the display
device 1_3 of FIG. 17 except for a second electrode pat-
tern 260_1 and a 33rd contact hole CNT33_1, and thus,
any redundant description thereof will be omitted.
[0245] The second electrode pattern 260_1 may be
substantially the same as the second electrode pattern
260 of FIGS. 18 and 19 except for its size in a plan view.
[0246] As illustrated in FIGS. 21 and 22, the second
electrode pattern 260_1 may be disposed between an
emission control line 230 and an initialization voltage line
310_1 to overlap with a second power voltage line 430.
The second electrode pattern 260 may have the same
length in a first direction D1 as a first electrode pattern
350.
[0247] As the second electrode pattern 260_1 be-
comes closer to the initialization voltage line 310_1, the
second electrode pattern 260_1 may become more likely
to be short-circuited from the initialization voltage line
310_1, or the size of each light-emitting unit LU may in-
crease.
[0248] Thus, the 33rd contact hole CNT33_1 may be
formed in the overlapping area of the first electrode pat-
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tern 350 and the second electrode pattern 260_1. In the
overlapping area of the first electrode pattern 350 and
the 33rd contact hole CNT33_1, an opening may be
formed, the 33rd contact hole CNT33_1 may be located
in the opening and may expose the second electrode
pattern 260_1 through second and third insulating layers
1040 and 1050, and the second electrode pattern 260_1
may be in contact with, or connected to, the second power
voltage line 430 through the 33rd contact hole CNT33_1.
In the opening of the first electrode pattern 350, the first
electrode pattern 350 and the second power voltage line
430 may be insulated from each other by the third insu-
lating layer 1050.
[0249] Similarly to the auxiliary capacitor Caux_4 of
FIGS. 17 through 19, an auxiliary capacitor Caux_4 may
include third and fourth auxiliary capacitors Caux_4a and
Caux_4b, and the third and fourth auxiliary capacitors
Caux_4a and Caux_4b may be substantially the same
as, or similar to, the first and second auxiliary capacitors
Caux_3a and Caux_3b, respectively, of FIG. 19.
[0250] As described above with reference to FIGS. 20
through 22, an auxiliary capacitor Caux_4 having an even
greater capacitance can be formed without causing a
short circuit between the second electrode pattern 260_1
and the initialization voltage line 310_1 or increasing the
size of each light-emitting unit LU.
[0251] In concluding the detailed description, those
skilled in the art will appreciate that many variations and
modifications can be made to the preferred embodiments
without substantially departing from the principles of the
present invention. Therefore, the disclosed preferred em-
bodiments of the invention are used in a generic and
descriptive sense only and not for purposes of limitation.

Claims

1. A display device comprising:

a substrate;
a semiconductor layer disposed on the sub-
strate;
a first insulating layer disposed on the substrate
and the semiconductor layer;
a first conductive layer disposed on the first in-
sulating layer and including a first electrode pat-
tern;
a second insulating layer disposed on the first
insulating layer and the first electrode pattern
and including first and second conductive pat-
terns;
a third insulating layer disposed on the second
conductive layer; and
a display element layer disposed on the third
insulating layer and including a first pixel elec-
trode, which is electrically connected to the first
conductive pattern through a first via hole that
penetrates the third insulating layer, a second

pixel electrode, which is electrically connected
to the second conductive pattern through a sec-
ond via hole that penetrates the third insulating
layer, and a micro light-emitting element, which
is disposed between the first and second pixel
electrodes,
wherein
the first conductive pattern is in contact with the
semiconductor layer through a first contact hole
that penetrates the first and second insulating
layers and with the first electrode pattern
through a second contact hole that penetrates
the second insulating layer, and
the second conductive pattern overlaps in part
with the first electrode pattern to form a first ca-
pacitor with the first electrode pattern.

2.  The display device of claim 1, wherein
the first and second pixel electrodes are disposed to
face each other and be spaced apart from each oth-
er, in the same layer, and
the micro light-emitting element is an inorganic light-
emitting diode.

3. The display device of claim 1, wherein
the first electrode pattern forms a first electrode of
the first capacitor, and
part of the second conductive pattern that overlaps
with the first electrode pattern forms a second elec-
trode of the first capacitor.

4. The display device of claim 3, wherein a common
voltage is applied to the second conductive pattern.

5. The display device of claim 4, wherein the sum of
parasitic capacitance of the micro light-emitting ele-
ment and capacitance of the first capacitor is uni-
form.

6. The display device of claim 1, wherein the capaci-
tance of the first capacitor is 0.1 pF to 0.3 pF.

7. The display device of claim 1, further comprising:

a gate insulating layer disposed between the
semiconductor layer and the first insulating lay-
er; and
a gate electrode disposed between the gate in-
sulating layer and the first insulating layer to
overlap with the semiconductor layer.

8. The display device of claim 7, wherein a thickness
of the second insulating layer is 5000Å to 7000Å.

9. The display device of claim 1, wherein
the first conductive layer further includes a gate elec-
trode that overlaps with the semiconductor layer, and
an overlapping area of the semiconductor layer and
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the gate electrode pattern forms a channel of a tran-
sistor.

10. The display device of claim 9, wherein a thickness
of the second insulating layer is 6000Å to 9000Å.

11. The display device of claim 1, further comprising:

an interlayer insulating layer disposed between
the first conductive layer and the second insu-
lating layer; and
a third conductive layer disposed between the
interlayer insulating layer and the second insu-
lating layer,
wherein
the third conductive layer includes a second
electrode pattern that is disposed between the
first electrode pattern and the second conduc-
tive pattern to overlap with the first electrode pat-
tern, and
the second conductive pattern is in contact with
the second electrode pattern through a third con-
tact hole that penetrates the second insulating
layer to expose the second electrode pattern.

12. The display device of claim 11, wherein a thickness
of the interlayer insulating layer is 1500Å to 3000Å.

13. The display device of claim 1, further comprising:

a gate insulating layer disposed between the
semiconductor layer and the first insulating lay-
er; and
a third conductive layer including a second elec-
trode pattern that is disposed between the gate
insulating layer and the first insulating layer to
overlap with the first electrode pattern,
wherein the second conductive pattern is in con-
tact with the second electrode pattern through
a third contact hole that penetrates the first and
second insulating layers to expose the second
electrode pattern.

14.  The display device of claim 13, wherein
the first electrode pattern and the second conductive
pattern form a first capacitor,
the first and second electrode patterns form a second
capacitor, and
the first capacitor is connected in parallel to the sec-
ond capacitor.

15. The display device of claim 13, wherein
the third contact hole is formed to penetrate the first
electrode pattern, and
the first electrode pattern and the second conductive
pattern are insulated by the second insulating layer,
on edges of the third contact hole.

16. The display device of claim 1, further comprising:

a fourth insulating layer disposed on the first and
second pixel electrodes, located between the
first and second pixel electrodes, and having the
micro light-emitting element disposed thereon;
a fifth insulating layer covering the micro light-
emitting element to expose both ends of the mi-
cro light-emitting element;
a first contact electrode electrically connected
to the first pixel electrode and disposed on the
organic insulating layer to be in contact with a
first end of the micro light-emitting element, ex-
posed by the first passivation layer; and
a second contact electrode electrically connect-
ed to the second electrode and disposed on the
organic insulating layer to be in contact with a
second end of the micro light-emitting element,
exposed by the first passivation layer.

17. A display device comprising:

a substrate;
a circuit element layer disposed on the substrate
and including a first transistor, a power line,
which extends in a first direction, and a capaci-
tor, which is directly connected to the first tran-
sistor and the power line and is disposed to over-
lap with the power line; and
a display element layer disposed on the circuit
element layer and including a first pixel elec-
trode, which is electrically connected to the first
transistor, a second pixel electrode, which is
spaced apart from the first pixel electrode and
is electrically connected to the power line, and
a micro light-emitting element, which is disposed
between the first and second pixel electrodes.

18. The display device of claim 17, wherein
the circuit element layer further includes a first elec-
trode pattern,
the first electrode pattern overlaps with the first tran-
sistor and is electrically connected to the transistor,
the first electrode pattern extends in a second direc-
tion that is perpendicular to the first direction, to over-
lap with, and be insulated from, the power line, and
the capacitor is formed in an overlapping area of the
power line and the first electrode pattern.

19. The display device of claim 18, wherein
part of the first electrode pattern that overlaps with
the power line forms a first electrode of the capacitor,
and
part of the power line that overlaps with the first elec-
trode pattern forms a second electrode of the capac-
itor.

20. The display device of claim 18, wherein
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the circuit element layer includes a first scan line,
which extends in the second direction and is con-
nected to a gate electrode of the first transistor, a
second scan line, which is spaced apart from the first
scan line and extends in the second direction, an
initialization voltage line, which extends in the sec-
ond direction, between the first and second scan
lines, a first electrode, which is electrically connected
to the first pixel electrode, a second electrode, which
is electrically connected to the initialization voltage
line, and a second transistor, which includes a gate
electrode that is connected to the second scan line,
and
the capacitor is located between the first scan line
and the initialization voltage line in a plan view.

21. The display device of claim 20, wherein a plurality
of insulating layers are interposed between the first
and second electrodes of the capacitor.

22. A display device comprising:

a first power voltage line;
a second power voltage line;
a data line;
a first scan line;
a first transistor including a first electrode, which
is electrically connected to the data line, a sec-
ond electrode, which is electrically connected to
a first node, and a gate electrode, which is elec-
trically connected to the first scan line;
a first capacitor connected between the first
node and the first power voltage line;
a second transistor including a first electrode,
which is electrically connected to the first power
voltage line, a second electrode, which is elec-
trically connected to a second node, and a gate
electrode, which is electrically connected to the
first node;
a light-emitting element electrically connected
between the second node and the second power
voltage line; and
a second capacitor electrically connected be-
tween the second node and the second power
voltage line.
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