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(57)  Anelectroluminescent device comprises a sub-
strate which has a subpixel including a main subpixel and
an auxiliary subpixel; a first thin film transistor and a sec-
ond thin film transistor disposed on the substrate, the first
thin film transistor corresponding to the main subpixel
and the second thin film transistor corresponding to the
auxiliary subpixel; an overcoat layer on the first and sec-
ond thin film transistors; a first bottom electrode and a
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second bottom electrode on the overcoat layer, the first
bottom electrode corresponding to the main subpixel and
the second bottom electrode corresponding to the aux-
iliary subpixel; a light-emitting layer on the first bottom
electrode and the second bottom electrode; and a top
electrode on the light-emitting layer, wherein the main
subpixel and the auxiliary subpixel have different color
temperatures.
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Description

[0001] This application claims the benefit of Korean
Patent Application No. 2017-0124972, filed on Septem-
ber 27, 2017, in the Korean Intellectual Property Office.

BACKGROUND
1. Technical Field

[0002] The present disclosure relates to an electrolu-
minescent device, and more particularly, to an electrolu-
minescent device capable of adjusting a color tempera-
ture while improving light extraction efficiency.

2. Discussion of the Related Art

[0003] An electroluminescent device uses a self-lumi-
nous light-emitting diode, thereby having advantages in-
cluding a high response speed, high luminous efficiency,
high brightness, and large viewing angles.

[0004] Lightemitted from the light-emitting diode of the
electroluminescent device passes through various ele-
ments of the electroluminescent device and exits the
electroluminescent device.

[0005] However, since some of light emitted from a
light-emitting layer is trapped in the electroluminescent
device instead of exiting the electroluminescent device,
there is a problem that the light extraction efficiency of
the electroluminescent device is lowered.

[0006] Also, a concept of so-called "emotional lighting"
has been recently introduced. In this way, there has been
an increase in demand for selectively using white light
sources that emit cool white light having a high color tem-
perature and warm white light having a low color temper-
ature in accordance with a user’s preference and a pur-
pose of use.

[0007] However, there is a difficulty of having to adjust
an intensity of a spectrum for each wavelength range of
emitted lightin order to realize desired luminescent color.
For such a difficulty, a doping technique in which a ma-
terial is added to a light-emitting layer and a method in
which an organic material layer is added to an existing
structure has been introduced. However, the doping
technique and the layer adding method have problems
in that they are accompanied by material development
and require that a conventional process be changed.

SUMMARY

[0008] Accordingly, the present disclosure is directed
to an electroluminescent device that substantially obvi-
ates one or more of the problems due to limitations and
disadvantages of the related art.

[0009] It is an object of the present disclosure to pro-
vide an electroluminescent device capable of adjusting
a color temperature while improving light extraction effi-
ciency.
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[0010] Additional features and advantages of the
present disclosure will be set forth in the description
which follows, and in part will be apparent from the de-
scription, or may be learned by practice of the present
disclosure. The objectives and other advantages of the
present disclosure will be realized and attained by the
structure particularly pointed out in the written description
and claims hereof as well as the appended drawings.
[0011] The abovementioned object is achieved by the
subject-matter of the independent claim. Further advan-
tageous embodiments and refinements are described in
the respective dependent claims. According to an em-
bodiment of the present disclosure, an electrolumines-
cent device is provided that comprises a substrate which
has a subpixel including a main subpixel and an auxiliary
subpixel; a first thin film transistor and a second thin film
transistor disposed on the substrate, the first thin film
transistor corresponding to the main subpixel and the
second thin film transistor corresponding to the auxiliary
subpixel; an overcoat layer on the first and second thin
film transistors; a first bottom electrode and a second
bottom electrode on the overcoat layer, the first bottom
electrode corresponding to the main subpixel and the
second bottom electrode corresponding to the auxiliary
subpixel; a light-emitting layer on the first bottom elec-
trode and the second bottom electrode; and a top elec-
trode on the light-emitting layer, wherein the main sub-
pixel and the auxiliary subpixel have different color tem-
peratures. Thus, in the electroluminescent device a sin-
gle subpixel is driven by being divided into the main and
the auxiliary subpixels having different color tempera-
tures. The main and the auxiliary subpixel of one subpixel
may be configured to emit light of same color. In other
words, the light-emitting layers of the main and the aux-
iliary subpixel of one subpixel may be formed of the same
material. The light emitting layers of the main and the
auxiliary subpixel of one subpixel are formed as one con-
tinuous layer.

[0012] In the electroluminescent device, the overcoat
layer may include a first micro lens. The first micro lens
may include a plurality of first depressed portions and a
plurality of first protruding portions. The first micro lens
may be disposed within the main subpixel. The first bot-
tom electrode, the light-emitting layer, and the top elec-
trode may follow a morphology of the first micro lens dis-
posed in the main subpixel. In other words, the structure
of each of the first bottom electrode, the light-emitting
layer, and the top electrode may correspond to the struc-
ture of the first micro lens, particularly to the plurality of
firstdepressed portions and the plurality of first protruding
portions of the first micro lens.

[0013] In the electroluminescent device, the overcoat
layer may further include a second micro lens. The sec-
ond micro lens may include a plurality of second de-
pressed portions and a plurality of second protruding por-
tions. The second micro lens may be disposed with in
the auxiliary subpixel. The second micro lens may be
different from the first micro lens. The second bottom
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electrode, the light-emitting layer, and the top electrode
follow a morphology of the second micro lens in the aux-
iliary subpixel. In other words, the structure of each of
the second bottom electrode, the light-emitting layer, and
the top electrode may correspond to the structure of the
second micro lens, particularly to the plurality of second
depressed portions and the plurality of second protruding
portions of the second micro lens.

[0014] The second protruding portion may have a
height in a range of 0.6 wm to 0.85 um and a width in a
range of 4.1 um to 4.3 um.

[0015] The first protruding portion may have a height
in a range of 0.9 um to 1 wm and a width in a range of
4.4 pmto 4.6 pm.

[0016] In the electroluminescent device, the overcoat
layer may have aflatmorphology in the auxiliary subpixel.
The second bottom electrode, the light-emitting layer,
and the top electrode may follow the flat morphology of
the overcoat layer in the auxiliary subpixel.

[0017] In the electroluminescent device, a color filter
pattern may be disposed between the second bottom
electrode and the substrate. The color filter pattern out-
puts light in a specific wavelength range.

[0018] Inthe electroluminescentdevice, aquantumdot
may be disposed between the second bottom electrode
and the substrate. The quantum dot outputs light in a
specific wavelength range.

[0019] The color filter pattern or the quantum dot may
be disposed between the second bottom electrode and
the substrate, when the second bottom electrode, the
light-emitting layer, and the top electrode follow the mor-
phology, having the second protruding portions and the
second depressed portions, of the second micro lens in
the auxiliary subpixel.

[0020] The color filter pattern or the quantum dot may
be disposed between the second bottom electrode and
the substrate, when the second bottom electrode, the
light-emitting layer, and the top electrode follow the flat
morphology of the second micro lens in the auxiliary sub-
pixel.

[0021] Inthe electroluminescent device, the main sub-
pixel and the auxiliary subpixel are driven independently.
In other words, the electroluminescent device, the main
subpixel and the auxiliary subpixel are operable inde-
pendent from each other.

[0022] The main subpixel and the auxiliary subpixel
may be operable independently because the main sub-
pixel has the first thin film transistor and the first bottom
electrode distinct from the second thin film transistor and
the second bottom electrode of the auxiliary subpixel. In
other words, the first thin film transistor and the first bot-
tom electrode of the main subpixel are separate from the
second thin film transistor and the second bottom elec-
trode of the auxiliary subpixel. Thus, a voltage applied to
the main subpixel is variable from a voltage applied to
the auxiliary subpixel. The term 'variable’ as used herein
includes that the voltage applied to the main subpixel
may be different from the voltage applied to the auxiliary
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subpixel. Optionally, the term 'variable’ may also include
that the voltage applied to the main subpixel and/or the
voltage applied to the auxiliary subpixel may be varied
independent of the other. Thus, the color temperature of
the electroluminescent device, particularly of the subpix-
el, may be adjusted to various values by controlling a
voltage applied to the auxiliary subpixel so as to vary a
spectrum of the mixed light of the main subpixel and the
auxiliary subpixel. The voltage of the main subpixel and
the auxiliary subpixel may be varied independently.
[0023] It is to be understood that both the foregoing
general description and the following detailed description
are by example and explanatory and are intended to pro-
vide further explanation of the present disclosure as
claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0024] The accompanying drawings, which are includ-
ed to provide a further understanding of the present dis-
closure and which are incorporated in and constitute a
part of this specification, illustrate an embodiment of the
present disclosure and together with the description
serve to explain the principles of the present disclosure.
In the drawings:

FIG. 1is a plan view schematically illustrating a sub-
pixel of an electroluminescent device according to a
first embodiment of the present disclosure;

FIG. 2 is a cross-sectional view schematically illus-
trating the subpixel of the electroluminescent device
according to the first embodiment of the present dis-
closure;

FIG. 3A is a graph illustrating an optical spectrum of
a main subpixel of the electroluminescent device ac-
cording to the first embodiment of the present dis-
closure, and FIG. 3B is a graph illustrating an optical
spectrum of an auxiliary subpixel of the electrolumi-
nescent device according to the first embodiment of
the present disclosure;

FIG. 4 is a plan view schematically illustrating a sub-
pixel of an electroluminescent device according to a
second embodiment of the present disclosure;

FIG. 5 is a cross-sectional view schematically illus-
trating the subpixel of the electroluminescent device
according to the second embodiment of the present
disclosure;

FIG. 6is a graph illustrating optical spectra of a main
subpixel and an auxiliary subpixel of the electrolu-
minescent device according to the second embodi-
ment of the present disclosure;

FIG. 7A is a plan view schematically illustrating a
modified example of the subpixel of the electrolumi-
nescentdevice according to the second embodiment
of the present disclosure, and FIG. 7B is a graph
illustrating optical spectra of a main subpixel, a first
auxiliary subpixel, and a second auxiliary subpixel
according to the modified example of the electrolu-
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minescent device according to the second embodi-
ment of the present disclosure;

FIG. 8 is a plan view schematically illustrating a sub-
pixel of an electroluminescent device according to a
third embodiment of the present disclosure;

FIG. 9 is a cross-sectional view schematically illus-
trating the subpixel of the electroluminescent device
according to the third embodiment of the present dis-
closure;

FIG. 10A is a graph illustrating an optical spectrum
of a main subpixel of the electroluminescent device
according to the third embodiment of the present dis-
closure, FIG. 10B is a graph illustrating an optical
spectrum of a first auxiliary subpixel of the electro-
luminescent device according to the third embodi-
ment of the present disclosure, and FIG. 10C is a
graph illustrating an optical spectrum of a second
auxiliary subpixel of the electroluminescent device
according to the third embodiment of the present dis-
closure; and

FIGS. 11A to 11K are plan views schematically illus-
trating modified examples of a main subpixel and an
auxiliary subpixel disposed in a subpixel of an elec-
troluminescent device according to an embodiment
of the present disclosure.

DETAILED DESCRIPTION

[0025] Hereinafter, exemplary embodiments of the
present disclosure will be described with reference to the
accompanying drawings.

<First embodiment>

[0026] FIG. 1 is a plan view schematically illustrating
a subpixel of an electroluminescent device according to
a first embodiment of the present disclosure, and FIG. 2
is a cross-sectional view schematically illustrating the
subpixel of the electroluminescent device according to
the first embodiment of the present disclosure.

[0027] The electroluminescent device may be one of
an electroluminescent display device displaying an im-
age, a lighting device, and a light source.

[0028] For example, when the electroluminescent de-
vice is an electroluminescent display device, the electro-
luminescent device may be at least one of a bottom emis-
sion display device, a top emission display device, a dual
emission display device, a flexible display device, and a
transparent display device, but is not necessarily limited
thereto.

[0029] When the electroluminescent device is a light-
ing device, the electroluminescent device may be an in-
door/outdoor lighting device, a vehicular lighting device,
or the like, or may be combined with other instruments
and applied to the above-mentioned lighting devices.
[0030] For example, the vehicular lighting device may
be at least one of headlights, high beams, taillights, stop
lamps, back-up lights, brake lights, fog lamps, turn signal
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lights, and auxiliary lamps, but is not necessarily limited
thereto.

[0031] When the electroluminescent device is a light
source, the electroluminescent device may be effectively
applied as, for example, a backlight of a liquid crystal
display (LCD) device, various lighting sensors, light
sources of a printer, a copy machine, or the like, a light
source of a vehicle dashboard, traffic light, an indicating
lamp, a light source of a surface emitter, an ornament,
or various lights.

[0032] Hereinafter although description will be given
which assumes that an electroluminescent device is an
electroluminescent display device, embodiments are not
limited thereto, and the electroluminescent device may
also be a lighting device or a light source, for example
one of the above-mentioned lighting devices or the light
sources.

[0033] Asillustrated in FIG. 1, a single subpixel SP of
the electroluminescent device according to the first em-
bodiment of the present disclosure includes a main sub-
pixel MSP and an auxiliary subpixel HSP.

[0034] Here, the main subpixel MSP and the auxiliary
subpixel HSP may correspond to emissive areas.
[0035] An area other than the main subpixel MSP and
the auxiliary subpixel HSP may be a non-emissive area.
[0036] Here, although the main subpixel MSP and the
auxiliary subpixel HSP are each illustrated as having a
quadrilateral shape in plan view, embodiments are not
limited thereto.

[0037] Thatis,the main subpixel MSP and the auxiliary
subpixel HSP may also have a circular shape or a polyg-
onal shape, such as a triangular shape or a pentagonal
shape in plan view.

[0038] Although a single main subpixel MSP and a sin-
gle auxiliary subpixel HSP are disposed, this is merely
an example. Within a single subpixel, a plurality of aux-
iliary subpixels HSP may be disposed, or a plurality of
main subpixels MSP and a plurality of auxiliary subpixels
HSP may be disposed.

[0039] Although an area of the main subpixel MSP may
be larger than that of the auxiliary subpixel HSP, this is
merely an example. Areas of the main subpixel MSP and
the auxiliary subpixel HSP may be equal, or an area of
the auxiliary subpixel HSP may be larger than that of the
main subpixel MSP.

[0040] To improve the light extraction efficiency of the
electroluminescent device, a micro lens array (MLA) may
be attached to an outer side of a substrate of the elec-
troluminescent device or a micro lens is formed in an
overcoat layer of the electroluminescent device. Accord-
ingly, a microlens ML may be formed in the main subpixel
MSP.

[0041] Thatis, a microlens ML which has a hexagonal
shape in plan view may be formed in the main subpixel
MSP. However, embodiments are not limited thereto, and
the micro lens ML may have various other shapes, such
as a circular shape and an elliptical shape in plan view.
[0042] As illustrated in FIG. 2, an electroluminescent
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device 100 according to the first embodiment of the
present disclosure includes a substrate 110, a first thin
film transistor 120a, a second thin film transistor 120b,
an overcoat layer 160, and a light-emitting diode D elec-
trically connected to the first thin film transistor 120a and
the second thin film transistor 120b.

[0043] Although the electroluminescentdevice 100 ac-
cording to the first embodiment of the present disclosure
is illustrated as a bottom emission type in which light from
a light-emitting layer 142 is output to the outside through
a bottom electrode 141, embodiments are not limited
thereto.

[0044] That is, the electroluminescent device 100 ac-
cording to the first embodiment of the present disclosure
may also be a top emission type in which light from the
light-emitting layer 142 is output to the outside through
a top electrode 143.

[0045] When the electroluminescent device 100 is the
top emission type, a reflective electrode or reflective layer
may be further formed below the bottom electrode 141.
For example, the reflective electrode or reflective layer
may be formed of an aluminum-palladium-copper (APC)
alloy. In this case, the top electrode 143 may have a
relatively thin thickness to allow light to transmit there-
through.

[0046] In the electroluminescent device 100 according
to the first embodiment of the present disclosure, the first
thin film transistor 120a which includes a first gate elec-
trode 121a, a first active layer 122a, a first source elec-
trode 123a, and a first drain electrode 124a, and the sec-
ond thin film transistor 120b which includes a second
gate electrode 121b, a second active layer 122b, a sec-
ond source electrode 123b, and a second drain electrode
124b may be disposed in the single subpixel SP on the
substrate 110.

[0047] Specifically, the first gate electrode 121a and
the second gate electrode 121b may be disposed on the
substrate 110, and a gate insulation layer 131 may be
disposed on each of the first gate electrode 121a and the
second gate electrode 121b. The gate insulation layer
131 may be disposed on a substantially entire surface of
the substrate 110.

[0048] Thefirstactive layer 122aandthe second active
layer 122b which respectively overlap the first gate elec-
trode 121a and the second gate electrode 121b may be
disposed on the gate insulation layer 131.

[0049] A first etch stopper 132a and a second etch
stopper 132b configured to protect channel areas of the
first active layer 122a and the second active layer 122b
may be respectively disposed on the first active layer
122a and the second active layer 122b.

[0050] The first source electrode 123a and the first
drain electrode 124a contacting the first active layer 122a
may be disposed on the first active layer 122a, and the
second source electrode 123b and the second drain elec-
trode 124b contacting the second active layer 122b may
be disposed on the second active layer 122b.

[0051] Theelectroluminescentdevice to whichembod-
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iments of the present disclosure are applicable is not lim-
ited to that shown in FIG. 2. The electroluminescent de-
vice may further include a buffer layer disposed between
the substrate 110 and the first and second active layers
122a and 122b and may not include the first and second
etch stoppers 132a and 132b.

[0052] For convenience of description, only driving thin
film transistors have been illustrated from among various
thin film transistors that may be included in the electro-
luminescent device 100. Although the first and second
thin film transistors 120a and 120b will be described as
having an inverted staggered structure or bottom gate
structure in which, with respect to the first and second
active layer 122a and 122b, the first and second gate
electrodes 121aand 121b are disposed opposite the first
and second source electrodes 123a and 123b and the
first and second drain electrodes 124a and 124b, this is
merely an example, and thin film transistors which have
a coplanar structure or top gate structure in which, with
respect to the first and second active layers 122a and
122b, the firstand second gate electrodes 121aand 121b
are disposed at the same side as the first and second
source electrodes 123a and 123b and the first and sec-
ond drain electrodes 124a and 124b may also be used.
[0053] A passivationlayer 133 may be disposed on the
first and second drain electrodes 124a and 124b and the
first and second source electrodes 123a and 123b of the
first and second thin film transistors 120a and 120b.
[0054] Although the passivation layer 133 is illustrated
as flattening upper portions of the first and second thin
film transistors 120a and 120b, the passivation layer 133
may also be disposed along the shapes of surfaces of
configurations located below the passivation layer 133
instead of flattening the upper portions of the first and
second thin film transistors 120a and 120b.

[0055] The overcoat layer 160 may be disposed on the
passivation layer 133.

[0056] The passivationlayer 133 may be omitted. That
is, the overcoat layer 160 may also be directly disposed
on the first and second thin film transistors 120a and
120b.

[0057] The presentdisclosure mayinclude one ormore
subpixels. Also, two to four subpixels SP may form a
pixel.

[0058] In this case, the subpixel SP refers to a unit in
which the light-emitting diode D is capable of emitting a
particular color.

[0059] Particularly, the subpixel SP of the electrolumi-
nescent device 100 according to the first embodiment of
the present disclosure may include the main subpixel
MSP and the auxiliary subpixel HSP.

[0060] The main subpixel MSP may correspond to a
first emissive area EA1, and the auxiliary subpixel HSP
may correspond to a second emissive area EA2.
[0061] The first and second emissive areas EA1 and
EA2 refer to areas in which the light-emitting layer 142
emits light due to the bottom electrode 141 and the top
electrode 143.



9 EP 3 462 513 A1 10

[0062] Thatis, an area in which the light-emitting layer
142 emits light due to a first bottom electrode 141a and
the top electrode 143 may be defined as the first emissive
area EA1, and an area in which the light-emitting layer
142 emits light due to a second bottom electrode 141b
and the top electrode 143 may be defined as the second
emissive area EA2.

[0063] Therefore, two emissive areas EA1 and EA2
may be disposed in the single subpixel SP in the elec-
troluminescent device 100 according to the first embod-
iment of the present disclosure. However, embodiments
are not limited thereto, and three or more emissive areas
may also be disposed in the single subpixel SP in the
electroluminescent device 100 in accordance with the
number of main subpixels MSP and auxiliary subpixels
HSP constituting the subpixel SP.

[0064] To improve the light extraction efficiency, the
electroluminescent device 100 according to the first em-
bodiment of the present disclosure may include the micro
lens ML disposed in the overcoat layer 160 correspond-
ing to the main subpixel MSP.

[0065] Here, the micro lens ML may include a plurality
of depressed portions DP and a plurality of protruding
portions PP, but embodiments are not limited thereto,
and the micro lens ML may have various other forms.
[0066] For example, a micro lens ML which includes
protruding portions PP and connecting portions connect-
ing adjacent protruding portions PP may be formed in
the overcoat layer 160.

[0067] In an area in which the plurality of depressed
portions DP and the plurality of protruding portions PP
are not disposed, the overcoat layer 160 serves as a
planarization layer. Thatis, in an area other than the main
subpixel MSP, the overcoat layer 160 may have a flat
top surface.

[0068] Here, eachof the plurality of depressed portions
DP may have various shapes, such as a hexagonal
shape, a semicircular shape, a semi-elliptical shape, and
a quadrilateral shape in plan view.

[0069] The light-emitting diode D which includes the
bottom electrode 141, the light-emitting layer 142, and
the top electrode 143 may be disposed on the overcoat
layer 160.

[0070] Toblockthe spread of outgassing from the over-
coat layer 160 to the light-emitting diode D, a second
passivation layer (not shown) having an insulating prop-
erty may be disposed between the overcoat layer 160
and the bottom electrode 141.

[0071] Thatis, the second passivation layer, which fol-
lows the morphology of the plurality of depressed por-
tions DP and the plurality of protruding portions PP of the
overcoat layer 160 exactly, may be disposed between
the overcoat layer 160 and the bottom electrode 141.
[0072] The bottom electrode 141 may be disposed on
the overcoat layer 160.

[0073] Here, the bottom electrode 141 may be an an-
ode or cathode for supplying electrons or holes to the
light-emitting layer 142.
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[0074] A case in which the bottom electrode 141 of the
electroluminescent device 100 according to the first em-
bodiment of the present disclosure is an anode will be
described as an example.

[0075] The bottom electrode 141 may be formed of a
conductive material having relatively high work function.
For example, the bottom electrode 141 may be formed
of a transparent conductive material such as indium-tin-
oxide (ITO) and indium-zinc-oxide (1ZO).

[0076] Particularly, the bottom electrode 141 of the
electroluminescent device 100 according to the first em-
bodiment of the present disclosure may include the first
bottom electrode 141a and the second bottom electrode
141b.

[0077] The first and second bottom electrodes 141a
and 141b may be separately formed for the main subpixel
MSP and the auxiliary subpixel HSP, respectively.
[0078] Thatis, the first bottom electrode 141a and the
second bottom electrode 141b may be disposed in the
main subpixel MSP and the auxiliary subpixel HSP, re-
spectively.

[0079] For example, the first bottom electrode 141a
may be disposed in the main subpixel MSP, and the sec-
ond bottom electrode 141b may be separately disposed
in the auxiliary subpixel HSP.

[0080] Thatis, when a plurality of main subpixels MSP
and auxiliary subpixels HSP constitute a single subpixel
SP, the bottom electrode 141 may be disposed to corre-
spond to each of the main subpixels MSP and the aux-
iliary subpixels HSP.

[0081] The first bottom electrode 141a and the second
bottom electrode 141b may be connected to the first thin
film transistor 120a and the second thin film transistor
120b, respectively.

[0082] For example, the first bottom electrode 141a
may be connected to the first source electrode 123a of
the first thin film transistor 120a through a first contact
hole formed in the overcoat layer 160, and the second
bottom electrode 141b may be connected to the second
source electrode 123b of the second thin film transistor
120b through a second contact hole formed in the over-
coat layer 160. The first and second contact holes may
also be formed in the passivation layer 133.

[0083] Although the electroluminescentdevice 100 ac-
cording to the first embodiment of the present disclosure
has been described using an example which assumes
thatthe thinfilm transistors are N-type thin film transistors
in which the bottom electrode 141 is connected to the
first and second source electrodes 123a and 123b, em-
bodiments are not limited thereto. When the thin film tran-
sistors are P-type thin film transistors, the bottom elec-
trode 141 may also be connected to the first and second
drain electrodes 124a and 124b.

[0084] The bottom electrode 141 may also be electri-
cally connected to the light-emitting layer 142 by being
in contact with the light-emitting layer 142 with a conduc-
tive material therebetween.

[0085] Here, the first bottom electrode 141a and the
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second bottom electrode 141b may be disposed in a
shape that follows the morphology of the surface of the
overcoat layer 160.

[0086] That is, the first bottom electrode 141a may be
disposed in a form which follows the morphology of the
plurality of depressed portions DP and the plurality of
protruding portions PP of the overcoat layer 160 exactly,
and the second bottom electrode 141b may be disposed
in a form which has a flat top surface.

[0087] A bank layer 136 may be disposed on the over-
coat layer 160 and the bottom electrode 141.

[0088] The bank layer 136 may include an opening
136a which exposes the bottom electrode 141.

[0089] Here, the bank layer 136 may be disposed be-
tween adjacent pixel (or subpixel) areas and serve to
differentiate the adjacent pixel (or subpixel) areas.
[0090] In this case, the main subpixel MSP and the
auxiliary subpixel HSP may be disposed in the opening
136a of the bank layer 136.

[0091] Also, the light-emitting layer 142 may be dis-
posed on the exposed first bottom electrode 141a and
second bottom electrode 141b.

[0092] Here,thelight-emitting layer 142 may emit white
light.
[0093] For example, the light-emitting layer 142 may

have a tandem white structure in which a plurality of light-
emitting layers are stacked, but embodiments are not
limited thereto.

[0094] When the light-emitting layer 142 has the tan-
dem white structure in which a plurality of light-emitting
layers are stacked, the light-emitting layer 142 may in-
clude a first light-emitting layer configured to emit blue
light and a second light-emitting layer disposed on the
firstlight-emitting layer and configured to emitlight having
a color which turns white when mixed with blue. The sec-
ond light-emitting layer may be a light-emitting layer con-
figured to emit yellow-green light.

[0095] The light-emitting layer 142 may include only
light-emitting layers that emit one of blue light, red light,
and green light.

[0096] Here, a luminescent material of the light-emit-
ting layer 142 may be an organic luminescent material
or an inorganic luminescent material such as a quantum
dot.

[0097] Also, the light-emitting layer 142 may have a
shape which follows the morphology of the overcoat layer
160.

[0098] That s, the light-emitting layer 142 may be dis-
posed in a form which follows the morphology of the plu-
rality of depressed portions DP and the plurality of pro-
truding portions PP of the overcoat layer 160 in the main
subpixel MSP exactly and disposed in a form which has
a flat top surface in the auxiliary subpixel HSP.

[0099] Thetop electrode 143 for supplying one of elec-
trons or holes to the light-emitting layer 142 may be dis-
posed on the light-emitting layer 142.

[0100] Here, the top electrode 143 may be an anode
or a cathode.
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[0101] A case in which the top electrode 143 of the
electroluminescent device 100 according to the first em-
bodiment of the present disclosure is a cathode will be
described as an example.

[0102] The top electrode 143 may be formed of a con-
ductive material having relatively low work function and
may be located on a substantially entire surface of a dis-
play area.

[0103] For example, the top electrode 143 may be
formed of aluminum (Al), magnesium (Mg), silver (Ag),
oran alloy thereof, butembodiments are notlimited there-
to.

[0104] Here, the top electrode 143 may have a shape
which follows the morphology of the overcoat layer 160.
[0105] Thatis, the top electrode 143 may be disposed
in a form which follows the morphology of the plurality of
depressed portions DP and the plurality of protruding por-
tions PP of the overcoat layer 160 in the main subpixel
MSP exactly and disposed in a form which has a flat top
surface in the auxiliary subpixel HSP.

[0106] The above-described first bottom electrode
141a, second bottom electrode 141b, light-emitting layer
142, and top electrode 143 constitute the light-emitting
diode D.

[0107] Particularly, the light-emitting diode D of the
electroluminescent device 100 according to the first em-
bodiment of the present disclosure may be disposed in
the form which follows the morphology of the plurality of
depressed portions DP and the plurality of protruding por-
tions PP of the overcoat layer 160 in the main subpixel
MSP exactly and disposed in a form which has a flat top
surface in the auxiliary subpixel HSP.

[0108] Accordingly, the main subpixel MSP and the
auxiliary subpixel HSP whose color temperatures differ
may be realized in the single subpixel SP.

[0109] Also, the light-emitting diode D may be driven
independently in the main subpixel MSP and the auxiliary
subpixel HSP.

[0110] Here, generally, a chromaticity of a light source
or reference white may be expressed with, instead of
coordinates on the two-dimensional chromaticity dia-
gram, a temperature of an area closest to a color tem-
perature curve of a black-body radiator. This temperature
is referred to as correlated color temperature (CCT) or
color temperature.

[0111] Color temperature is used as a numerical value
which indicates an extent to which white is close to a
certain color. While a display device expresses a color,
the color temperature is high when the color is close to
blue, and the color temperature is low when the color is
close to yellow.

[0112] FIG. 3A is a graph illustrating an optical spec-
trum of a main subpixel MSP of the electroluminescent
device 100 according to the first embodiment of the
present disclosure, and FIG. 3B is a graph illustrating an
optical spectrum of an auxiliary subpixel HSP of the elec-
troluminescent device 100 according to the first embod-
iment of the present disclosure.



13 EP 3 462 513 A1 14

[0113] Asillustrated in FIGS. 3A and 3B, the main sub-
pixel MSP with the micro lens ML and the auxiliary sub-
pixel HSP without the micro lens of the electrolumines-
cent device 100 according to the first embodiment of the
presentdisclosure have different optical spectrabecause
the optical spectrum can be controlled by the micro lens.
[0114] For example, a spectrum intensity of the main
subpixel MSP is exhibited to be higher than that of the
auxiliary subpixel HSP at 560 nm, which is in the green
wavelength range, and at 650 nm, which is in the red
wavelength range.

[0115] Accordingly, when the auxiliary subpixel HSP
whose spectrum intensity is relatively high at 460 nm,
which is in the blue wavelength range, is driven, a spec-
trum intensity of light output from the subpixel SP may
be increased at 460 nm, which is in the blue wavelength
range, due to mixed light of the main subpixel MSP and
the auxiliary subpixel HSP.

[0116] Also, since the auxiliary subpixel HSP may be
driven by a signal through the second thin film transistor
120b independently from the main subpixel MSP driven
by another signal through the first thin film transistor
120a, the color temperature of the electroluminescent
device 100 may be adjusted to various values by con-
trolling a voltage applied to the auxiliary subpixel HSP
so as to vary a spectrum of the mixed light of the main
subpixel MSP and the auxiliary subpixel HSP.

[0117] As described above, the overcoat layer 160 in-
cluding the micro lens ML, which comprises the plurality
of depressed portions DP and the plurality of protruding
portions PP, is disposed in the main subpixel MSP in the
electroluminescent device 100 according to the first em-
bodiment of the present disclosure. Accordingly, light,
which has not been extracted to the outside due to total
reflection of the light emitted from the light-emitting layer
142 inside the first bottom electrode 141a and the light-
emitting layer 142, may be made to travel at an angle
which is smaller than a total reflection critical angle.
Therefore, external luminous efficiency may be improved
through multiple reflections.

[0118] Further, by arranging the auxiliary subpixel HSP
having a different color temperature from that of the main
subpixel MSP, the color temperature of the electrolumi-
nescent device may be varied through the mixed light of
the main subpixel MSP and the auxiliary subpixel HSP.

<Second embodiment>

[0119] Hereinafter, detailed description of configura-
tions identical or similar to those of the first embodiment
may be omitted.

[0120] FIG. 4 is a plan view schematically illustrating
a subpixel of an electroluminescent device according to
asecond embodiment of the presentdisclosure, and FIG.
5 is a cross-sectional view schematically illustrating the
subpixel of the electroluminescent device according to
the second embodiment of the present disclosure.
[0121] As illustrated in FIG. 4, a single subpixel SP of
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the electroluminescent device according to the second
embodiment of the present disclosure includes a main
subpixel MSP and an auxiliary subpixel HSP.

[0122] Here, the main subpixel MSP and the auxiliary
subpixel HSP may correspond to emissive areas.
[0123] An area other than the main subpixel MSP and
the auxiliary subpixel HSP may be a non-emissive area.
[0124] Here, although the main subpixel MSP and the
auxiliary subpixel HSP are each illustrated as having a
quadrilateral shape in plan view, embodiments are not
limited thereto.

[0125] Thatis, the main subpixel MSP and the auxiliary
subpixel HSP may also have a circular shape or a polyg-
onal shape, such as a triangular shape or a pentagonal
shape in plan view.

[0126] Although a single main subpixel MSP and a sin-
gle auxiliary subpixel HSP are disposed, this is merely
an example. A plurality of auxiliary subpixels HSP may
be disposed, or a plurality of main subpixels MSP and a
plurality of auxiliary subpixels HSP may be disposed.
[0127] Although an area of the main subpixel MSP may
be larger than that of the auxiliary subpixel HSP, this is
merely an example. Areas of the main subpixel MSP and
the auxiliary subpixel HSP may be equal, or an area of
the auxiliary subpixel HSP may be larger than that of the
main subpixel MSP.

[0128] Particularly, micro lenses ML1 and ML2 may be
formed in the main subpixel MSP and the auxiliary sub-
pixel HSP, respectively.

[0129] Thatis, a first micro lens ML1 may be disposed
in the main subpixel MSP, and a second micro lens ML2,
which differs from the first micro lens ML1, may be dis-
posed in the auxiliary subpixel HSP.

[0130] Here, although the first and second micro lens-
es ML1 and ML2 are illustrated as having a hexagonal
shape in plan view, embodiments are not limited thereto,
and the first and second micro lenses ML1 and ML2 may
have various other shapes such as a circular shape and
an elliptical shape in plan view.

[0131] As illustrated in FIG. 5, an electroluminescent
device 200 according to the second embodiment of the
present disclosure includes a substrate 210, a first thin
film transistor 220a, a second thin film transistor 220b,
an overcoat layer 260, and a light-emitting diode D elec-
trically connected to the first thin film transistor 220a and
the second thin film transistor 220b.

[0132] Here, the first thin film transistor 220a which in-
cludes a first gate electrode 221a, a first active layer
222a, a first source electrode 223a, and a firstdrain elec-
trode 224a, and the second thin film transistor 220b which
includes a second gate electrode 221b, a second active
layer 222b, a second source electrode 223b, and a sec-
ond drain electrode 224b may be disposed in the subpixel
SP on the substrate 210. A gate insulation layer 231 may
be disposed on each of the first gate electrode 221a and
the second gate electrode 221b. The gate insulation layer
231 may be disposed on a substantially entire surface of
the substrate 210.
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[0133] A passivation layer 233 may be disposed on the
first and second drain electrodes 224a and 224b and the
first and second source electrodes 223a and 223b of the
first and second thin film transistors 220a and 220b.
[0134] The overcoatlayer 260 may be disposed on the
passivation layer 233.

[0135] The passivation layer 233 may be omitted. That
is, the overcoat layer 260 may also be disposed on the
first and second thin film transistors 220a and 220b.
[0136] Particularly, the subpixel SP of the electrolumi-
nescentdevice 200 according to the second embodiment
of the present disclosure may include the main subpixel
MSP and the auxiliary subpixel HSP.

[0137] The main subpixel MSP may correspond to a
first emissive area EA1, and the auxiliary subpixel HSP
may correspond to a second emissive area EA2.
[0138] Here, the first and second emissive areas EA1
and EA2 refer to areas in which light-emitting layer 242
emits light due to a bottom electrode 241 and a top elec-
trode 243.

[0139] Thatis, an area in which the light-emitting layer
242 emits light due to a first bottom electrode 241a and
the top electrode 243 may be defined as the first emissive
area EA1, and an area in which the light-emitting layer
242 emits light due to a second bottom electrode 241b
and the top electrode 243 may be defined as the second
emissive area EA2.

[0140] Therefore, two emissive areas EA1 and EA2
may be disposed in the single subpixel SP in the elec-
troluminescent device 200 according to the second em-
bodiment of the present disclosure. However, embodi-
ments are not limited thereto, and three or more emissive
areas may also be disposed in the electroluminescent
device 200 in accordance with the number of main sub-
pixels MSP and auxiliary subpixels HSP constituting the
subpixel SP.

[0141] Particularly, to improve the light extraction effi-
ciency and adjust a color temperature, the electrolumi-
nescentdevice 200 according to the second embodiment
of the present disclosure may include the first micro lens
ML1 and the second micro lens ML2 disposed to corre-
spond to the main subpixel MSP and the auxiliary sub-
pixel HSP, respectively.

[0142] That s, the first micro lens ML1 may be formed
in the overcoat layer 260 which corresponds to the main
subpixel MSP, and the second micro lens ML2, which
differs from the first micro lens ML1, may be formed in
the overcoat layer 260 which corresponds to the auxiliary
subpixel HSP.

[0143] Here, the first micro lens ML1 may include a
plurality of first depressed portions DP1 and a plurality
of first protruding portions PP1, and the second micro
lens ML2 may include a plurality of second depressed
portions DP2 and a plurality of second protruding portions
PP2. However, embodiments are not limited thereto, and
the firstand second micro lenses ML1 and ML2 may have
various other forms.

[0144] In an area in which the plurality of first and sec-
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ond depressed portions DP1, DP2 and the plurality of
first and second protruding portions PP1 and PP2 are
not disposed, the overcoat layer 260 serves as a planari-
zation layer. That is, in an area other than the main sub-
pixel MSP and the auxiliary subpixel HSP, the overcoat
layer 260 may have a flat top surface.

[0145] Here, each of the plurality of first and second
depressed portions DP1 and DP2 may have a hexagonal
shape in plan view. However, embodiments are not lim-
ited thereto, and the plurality of first and second de-
pressed portions DP1 and DP2 may have various
shapes, such as a semicircular shape, a semi-elliptical
shape, or a quadrilateral shape, in plan view.

[0146] Particularly, the first micro lens ML1 and the
second micro lens ML2 disposed in the subpixel SP of
the electroluminescent device 200 according to the sec-
ond embodiment of the present disclosure may differ
from each other.

[0147] That s, at least one of a width d1, a height HI,
a half-width F1, an aspect ratio A/R of the first protruding
portions PP1 or the first depressed portions DP1 of the
first micro lens ML1, or a distance from the first protruding
portions PP1 or the first depressed portions DP1 to the
bottom may be different from the corresponding one of
a width d2, a height H2, a half-width F2, an aspect ratio
A/R of the second protruding portions PP2 or the second
depressed portions DP2 of the second micro lens ML2,
or a distance from the second protruding portions PP2
or the second depressed portions DP2 to the bottom.
[0148] Here,the width d1 ofthe first protruding portions
PP1 refers to a length between centers of two adjacent
first depressed portions DP1, and the height HI refers to
a length from the bottom of the first depressed portion
DP1 to the peak of the first protruding portion PP1 in a
vertical direction. Similarly, the width d2 of the second
protruding portions PP2 refers to a length between cent-
ers of two adjacent second depressed portions DP2, and
the height H2 refers to a length from the bottom of the
second depressed portion DP2 to the peak of the second
protruding portion PP2 in the vertical direction.

[0149] The half-width F1 refers to a length between
two adjacent first depressed portions DP1 at half the
height HI, and the aspect ratio A/R of the first protruding
portions PP1 refers to a value obtained by dividing the
height HI by a radius of the first protruding portion PP1.
Similarly, the half-width F2 refers to a length between
two adjacent second depressed portions DP2 at half the
height H2, and the aspect ratio A/R of the second pro-
truding portions PP2 refers to a value obtained by dividing
the height H2 by a radius of the second protruding portion
PP2.

[0150] The heights H1 and H2 of the respective first
and second protruding portions PP1 and PP2 of the first
micro lens ML1 and the second micro lens ML2 may be
in a range of 0.5 pm to 3 pum, and the widths d1 and d2
ofthe respective firstand second protruding portions PP1
and PP2 of the first micro lens ML1 and the second micro
lens ML2 may be in a range of 1 pum to 10 pm.
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[0151] That s, the first micro lens MI1 and the second
micro lens ML2 may have different shapes within the
height range of 0.5 um to 3 wm and the width range of 1
pm to 10 pm.

[0152] Forexample, the height HI of the first protruding
portions PP1 may be in the range of 0.9 um to 1 um, the
width d1 of the first protruding portions PP1 may be in
therange of4.4 pumto 4.6 pm, the height H2 of the second
protruding portions PP2 may be in the range of 0.6 um
to 0.85 uwm, and the width d2 of the second protruding
portions PP2 may be in the range of 4.1 um to 4.3 pm,
but embodiments are not limited thereto.

[0153] Also, the half-width F 1 of the first protruding por-
tions PP1 may be in the range of 1.5 um to 1.65 pum, and
the half-width F2 of the second protruding portions PP2
may be in the range of 1.7 um to 1.8 wm, but embodi-
ments are not limited thereto.

[0154] In addition, the aspect ratio A/R of the first pro-
truding portions PP1 may be in the range of 0.4 to 0.5,
andthe aspectratio A/R of the second protruding portions
PP2may be inthe range 0f0.25t0 0.35, butembodiments
are not limited thereto.

[0155] That is, since the first micro lens ML1 and the
second micro lens ML2 differ from each other, the elec-
troluminescent device 200 may have various forms in
which color temperatures of the main subpixel MSP and
the auxiliary subpixel HSP are realized to be different
from each other.

[0156] The light-emitting diode D which includes the
bottom electrode 241, the light-emitting layer 242, and
the top electrode 243 may be disposed on the overcoat
layer 260.

[0157] Toblockthe spread of outgassing from the over-
coat layer 260 to the light-emitting diode D, a second
passivation layer (not shown) having an insulating prop-
erty may be disposed between the overcoat layer 260
and the bottom electrode 241.

[0158] Thatis, the second passivation layer, which fol-
lows the morphology of the first micro lens ML1 and the
second micro lens ML2 of the overcoat layer 260 exactly,
may be disposed between the overcoat layer 260 and
the bottom electrode 241.

[0159] The bottom electrode 241 may be disposed on
the overcoat layer 260.

[0160] Here, the bottom electrode 241 may be an an-
ode or cathode for supplying electrons or holes to the
light-emitting layer 242.

[0161] A case in which the bottom electrode 241 of the
electroluminescent device 200 according to the second
embodiment of the present disclosure is an anode will
be described as an example.

[0162] The bottom electrode 241 may be formed of a
conductive material having relatively high work function.
For example, the bottom electrode 241 may be formed
of a transparent conductive material such as ITO and
1ZO.

[0163] Particularly, the bottom electrode 241 of the
electroluminescent device 200 according to the second
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embodiment of the present disclosure may include the
first bottom electrode 241a and the second bottom elec-
trode 241b.

[0164] The first and second bottom electrodes 241a
and 241b may be separately formed for the main subpixel
MSP and the auxiliary subpixel HSP, respectively.
[0165] Thatis, the first bottom electrode 241a and the
second bottom electrode 241b may be disposed in the
main subpixel MSP and the auxiliary subpixel HSP, re-
spectively.

[0166] For example, the first bottom electrode 241a
may be disposed in the main subpixel MSP, and the sec-
ond bottom electrode 241b may be separately disposed
in the auxiliary subpixel HSP.

[0167] Thatis, when a plurality of main subpixels MSP
and auxiliary subpixels HSP constitute a single subpixel
SP, the bottom electrode 241 may be disposed to corre-
spond to each of the main subpixels MSP and the aux-
iliary subpixels HSP.

[0168] The first bottom electrode 241a and the second
bottom electrode 241b may be connected to the first thin
film transistor 220a and the second thin film transistor
220b, respectively.

[0169] For example, the first bottom electrode 241a
may be connected to the first source electrode 223a of
the first thin film transistor 220a through a first contact
hole formed in the overcoat layer 260, and the second
bottom electrode 241b may be connected to the second
source electrode 223b of the second thin film transistor
220b through a second contact hole formed in the over-
coat layer 260. The first and second contact holes may
also be formed in the passivation layer 233.

[0170] Here, the first bottom electrode 241a and the
second bottom electrode 241b may be disposed in a
shape which follows the morphology of the overcoat layer
260.

[0171] That s, the first bottom electrode 241a may be
disposed in a form which follows the morphology of the
plurality of first depressed portions DP1 and the plurality
of first protruding portions PP1 of the overcoat layer 260
exactly, and the second bottom electrode 241b may be
disposed in a form which follows the morphology of the
plurality of second depressed portions DP2 and the plu-
rality of second protruding portions PP2 of the overcoat
layer 260 exactly.

[0172] A bank layer 236 may be disposed on the over-
coat layer 260 and the bottom electrode 241.

[0173] The bank layer 236 may include an opening
236a which exposes the bottom electrode 241.

[0174] Here, the bank layer 236 may be disposed be-
tween adjacent pixel (or subpixel) areas and serve to
differentiate the adjacent pixel (or subpixel) areas.
[0175] In this case, the main subpixel MSP and the
auxiliary subpixel HSP may be disposed in the opening
236a of the bank layer 236.

[0176] Also, the light-emitting layer 242 may be dis-
posed on the exposed first bottom electrode 241a and
second bottom electrode 241b.
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[0177] Here,thelight-emitting layer 242 may emit white
light.
[0178] For example, the light-emitting layer 242 may

have a tandem white structure in which a plurality of light-
emitting layers are stacked, but embodiments are not
limited thereto.

[0179] When the light-emitting layer 242 has the tan-
dem white structure in which a plurality of light-emitting
layers are stacked, the light-emitting layer 242 may in-
clude a first light-emitting layer configured to emit blue
light and a second light-emitting layer disposed on the
firstlight-emitting layer and configured to emitlight having
color which turns white when mixed with blue. The sec-
ond light-emitting layer may be a light-emitting layer con-
figured to emit yellow-green light.

[0180] Meanwhile, the light-emitting layer 242 may in-
clude only light-emitting layers that emit one of blue light,
red light, and green light.

[0181] Here, a luminescent material of the light-emit-
ting layer 242 may be an organic luminescent material
or an inorganic luminescent material such as a quantum
dot.

[0182] Also, the light-emitting layer 242 may have a
shape which follows the morphology of the overcoat layer
260.

[0183] Thatis, the light-emitting layer 242 may be dis-
posed in a form which follows the morphology of the first
micro lens ML1 in the main subpixel MSP exactly and
disposed in a form which follows the morphology of the
second micro lens ML2 in the auxiliary subpixel HSP ex-
actly.

[0184] Thetop electrode 243 for supplying one of elec-
trons or holes to the light-emitting layer 242 may be dis-
posed on the light-emitting layer 242.

[0185] Here, the top electrode 243 may be an anode
or a cathode.

[0186] A case in which the top electrode 243 of the
electroluminescent device 200 according to the second
embodiment of the present disclosure is a cathode will
be described as an example.

[0187] The top electrode 243 may be formed of a con-
ductive material having relatively low work function and
may be located on a substantially entire surface of a dis-
play area.

[0188] For example, the top electrode 243 may be
formed of Al, Mg, Ag, or an alloy thereof, but embodi-
ments are not limited thereto.

[0189] Here, the top electrode 243 may have a shape
which follows the morphology of the overcoat layer 260.
[0190] Thatis, the top electrode 243 may be disposed
in the form which follows the morphology of the first micro
lens ML1 in the main subpixel MSP exactly and disposed
in the form which follows the morphology of the second
micro lens ML2 in the auxiliary subpixel HSP exactly.
[0191] The above-described first bottom electrode
241a, second bottom electrode 241b, light-emitting layer
242, and top electrode 243 constitute the light-emitting
diode D.
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[0192] Particularly, the light-emitting diode D of the
electroluminescent device 200 according to the second
embodiment of the present disclosure may be disposed
in the form which follows the morphology of the first micro
lens ML1 in the main subpixel MSP exactly and disposed
in the form which follows the morphology of the second
micro lens ML2 in the auxiliary subpixel HSP exactly.
[0193] Accordingly, the main subpixel MSP and the
auxiliary subpixel HSP whose color temperatures differ
may be realized in the single subpixel SP.

[0194] FIG. 6 is a graph illustrating optical spectra of
a main subpixel and an auxiliary subpixel of the electro-
luminescentdevice according to the second embodiment
of the present disclosure.

[0195] As illustrated in FIG. 6, the main subpixel MSP
and the auxiliary subpixel HSP of the electroluminescent
device 200 according to the second embodiment of the
present disclosure have different optical spectra.
[0196] For example, a spectrum intensity of the auxil-
iary subpixel HSP is exhibited to be higher than that of
the main subpixel MSP at 460 nm, which is in the blue
wavelength range.

[0197] Accordingly, when the auxiliary subpixel HSP
whose spectrum intensity is relatively high at 460 nm,
which is in the blue wavelength range, is driven, a spec-
trum intensity of light output from the subpixel SP may
be increased at 460 nm, which is in the blue wavelength
range, due to mixed light of the main subpixel MSP and
the auxiliary subpixel HSP.

[0198] Also, since the auxiliary subpixel HSP may be
driven independently, a spectrum of the mixed light of
the main subpixel MSP and the auxiliary subpixel HSP
may be varied by adjusting a voltage applied to the aux-
iliary subpixel HSP.

[0199] As described above, the overcoat layer 260 in-
cluding the first and second micro lens ML1 and ML2 is
disposed in the main subpixel MSP and the auxiliary sub-
pixel HSP in the electroluminescent device 200 accord-
ing to the second embodiment of the present disclosure.
Accordingly, light, which has not been extracted to the
outside due to total reflection of the light emitted from the
light-emitting layer 242 inside the first bottom electrode
241a, the second bottom electrode 241b, and the light-
emitting layer 242, may be made to travel at an angle
which is smaller than a total reflection critical angle.
Therefore, external luminous efficiency may be improved
through multiple reflections.

[0200] Further, by arranging the micro lens ML1 and
ML2, which differ from each other, in the main subpixel
MSP and the auxiliary subpixel HSP, the color tempera-
ture of the single subpixel SP may be adjusted through
the mixed light of the main subpixel MSP and the auxiliary
subpixel HSP.

[0201] FIG. 7Ais a plan view schematically illustrating
amodified example of the subpixel of the electrolumines-
cent device according to the second embodiment of the
present disclosure, and FIG. 7B is a graph illustrating
optical spectra of a main subpixel, a first auxiliary sub-
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pixel, and a second auxiliary subpixel according to the
modified example of the electroluminescent device ac-
cording to the second embodiment of the present disclo-
sure.

[0202] As illustrated in FIG. 7A, a single subpixel SP
of the modified example may include a main subpixel
MSP, a first auxiliary subpixel HSP1, and a second aux-
iliary subpixel HSP2.

[0203] Here, each of the main subpixel MSP, the first
auxiliary subpixel HSP1, and the second auxiliary sub-
pixel HSP2 may correspond to an emissive area.
[0204] An area other than the main subpixel MSP, the
first auxiliary subpixel HSP1, and the second auxiliary
subpixel HSP2 may be a non-emissive area.

[0205] In this case, although the main subpixel MSP,
the firstauxiliary subpixel HSP1, and the second auxiliary
subpixel HSP2 are each illustrated as having a quadri-
lateral shape in plan view, embodiments are not limited
thereto.

[0206] That is, the main subpixel MSP, the first auxil-
iary subpixel HSP1, and the second auxiliary subpixel
HSP2 may also have a circular shape or a polygonal
shape, such as a triangular shape or a pentagonal shape
in plan view.

[0207] Particularly, micro lenses ML1, ML2, and ML3,
which differ from each other, may be formed in the main
subpixel MSP, the first auxiliary subpixel HSP1, and the
second auxiliary subpixel HSP2, respectively.

[0208] Thatis, a first micro lens ML1 may be disposed
in the main subpixel MSP, a second micro lens ML2,
which differs from the first micro lens ML1, may be dis-
posed at the first auxiliary subpixel HSP1, and a third
micro lens ML3, which differs from the first and second
micro lenses ML1 and ML2, may be disposed at the sec-
ond auxiliary subpixel HSP2.

[0209] Here, although the first, second, and third micro
lenses ML1, ML2, and ML3 are illustrated as having a
hexagonal shape in plan view, embodiments are not lim-
ited thereto, and the first, second, and third micro lenses
ML1, ML2, and ML3 may have various other shapes,
such as a circular shape and an elliptical shape, in plan
view.

[0210] As illustrated in FIG. 7B, in the modified exam-
ple of an electroluminescent device 200 of FIG. 5 accord-
ing to the second embodiment of the present disclosure,
the main subpixel MSP, the first auxiliary subpixel HSP1,
and the second auxiliary subpixel HSP2 have different
optical spectra.

[0211] That is, the main subpixel MSP, the first auxil-
iary subpixel HSP1, and the second auxiliary subpixel
HSP2 listed in order of highest to lowest spectrum inten-
sity at 460 nm, which is in the blue wavelength range,
may be the first auxiliary subpixel HSP1, the main sub-
pixel MSP, and the second auxiliary subpixel HSP2
(HSP1 > MSP > HSP2).

[0212] Also, the main subpixel MSP, the first auxiliary
subpixel HSP1, and the second auxiliary subpixel HSP2
listed in order of highest to lowest spectrum intensity at
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560 nm, which is in the green wavelength range, may be
the main subpixel MSP, the first auxiliary subpixel HSP1,
and the second auxiliary subpixel HSP2 (MSP > HSP1
> HSP2).

[0213] Inaddition, the main subpixel MSP, the firstaux-
iliary subpixel HSP1, and the second auxiliary subpixel
HSP2 listed in order of highest to lowest spectrum inten-
sity at 650 nm, which is in the red wavelength range, may
be the first auxiliary subpixel HSP1, the main subpixel
MSP, and the second auxiliary subpixel HSP2 (HSP1 >
MSP > HSP2).

[0214] As described above, the single subpixel SP in-
cludes the main subpixel MSP, the first auxiliary subpixel
HSP1, and the second auxiliary subpixel HSP2, and each
of the main subpixel MSP, the first auxiliary subpixel
HSP1, and the second auxiliary subpixel HSP2 has a
corresponding driving thin film transistor and thus can be
driven independently and separately.

[0215] Accordingly, the color temperature may be in-
creased by driving the main subpixel MSP and the first
auxiliary subpixel HSP1, and the color temperature may
be decreased by driving the main subpixel MSP and the
second auxiliary subpixel HSP2.

[0216] Further, the color temperature of the electrolu-
minescent device may be varied by adjusting a voltage
applied to each of the first and second auxiliary subpixels
HSP1 and HSP2.

<Third embodiment>

[0217] Hereinafter, detailed description of configura-
tions identical or similar to those of the first embodiment
may be omitted.

[0218] FIG. 8 is a plan view schematically illustrating
a subpixel of an electroluminescent device according to
a third embodiment of the present disclosure, and FIG.
9 is a cross-sectional view schematically illustrating the
subpixel of the electroluminescent device according to
the third embodiment of the present disclosure.

[0219] As illustrated in FIG. 8, a single subpixel SP of
the electroluminescent device according to the third em-
bodiment of the present disclosure includes a main sub-
pixel MSP, a first auxiliary subpixel HSP1, and a second
auxiliary subpixel HSP2.

[0220] Here, the main subpixel MSP, the first auxiliary
subpixel HSP1, and the second auxiliary subpixel HSP2
may correspond to emissive areas.

[0221] An area other than the main subpixel MSP, the
first auxiliary subpixel HSP1, and the second auxiliary
subpixel HSP2 may be a non-emissive area.

[0222] Here, although the main subpixel MSP, the first
auxiliary subpixel HSP1, and the second auxiliary sub-
pixel HSP2 are each illustrated as having a quadrilateral
shape in plan view, embodiments are not limited thereto.
[0223] That is, the main subpixel MSP, the first auxil-
iary subpixel HSP1, and the second auxiliary subpixel
HSP2 may also have a circular shape or a polygonal
shape, such as a triangular shape or a pentagonal shape
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in plan view.

[0224] Particularly, a micro lens ML may be formed in
the main subpixel MSP.

[0225] Thatis, a micro lens ML which has a hexagonal
shape in plan view may be formed in the main subpixel
MSP. However, embodiments are not limited thereto, and
the micro lens ML may have various other shapes, such
as a circular shape and an elliptical shape, in plan view.
[0226] First and second optical filters 350a and 350b
may be disposed in the first auxiliary subpixel HSP1 and
the second auxiliary subpixel HSP2, respectively.
[0227] That is, the first optical filter 350a may be dis-
posed in the first auxiliary subpixel HSP1, and the second
opticalfilter 350b may be disposed in the second auxiliary
subpixel HSP2.

[0228] As illustrated in FIG. 9, an electroluminescent
device 300 according to the third embodiment of the
present disclosure includes a substrate 310, a first thin
film transistor 320a, a second thin film transistor 320b, a
third thin film transistor 320c, an overcoat layer 360, and
a light-emitting diode D electrically connected to the first
thin film transistor 320a, the second thin film transistor
320b, and the third thin film transistor 320c.

[0229] The first thin film transistor 320a, the second
thin film transistor 320b, and the third thin film transistor
320c may be disposed on the substrate 310.

[0230] That is, the first thin film transistor 320a, the
second thin film transistor 320b, and the third thin film
transistor 320c may be disposed in the subpixel SP.
[0231] A passivation layer 333 may be disposed on the
first thin film transistor 320a, the second thin film transis-
tor 320b, and the third thin film transistor 320c.

[0232] The overcoat layer 360 may be disposed on the
passivation layer 333.

[0233] The presentdisclosure mayinclude one or more
subpixels. Also, two to four subpixels SP may form a
single pixel.

[0234] Here, the subpixel SP refers to a unit in which
the light-emitting diode D is capable of emitting a partic-
ular color.

[0235] Particularly, the subpixel SP of the electrolumi-
nescent device 300 according to the third embodiment
of the present disclosure may include the main subpixel
MSP, the first auxiliary subpixel HSP1, and the second
auxiliary subpixel HSP2.

[0236] The main subpixel MSP may correspond to a
first emissive area EA1, the first auxiliary subpixel HSP1
may correspond to a second emissive area EA2, and the
second auxiliary subpixel HSP2 may correspond to a
third emissive area EA3.

[0237] Here, thefirst, second, and third emissive areas
EA1,EA2, and EA3 refer to areas in which a light-emitting
layer 342 emits light due to a bottom electrode 341 and
a top electrode 343.

[0238] Thatis, an area in which the light-emitting layer
342 emits light due to a first bottom electrode 341a and
the top electrode 343 may be defined as the first emissive
area EA1, an area in which the light-emitting layer 342
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emits light due to a second bottom electrode 341b and
the top electrode 343 may be defined as the second emis-
sive area EA2, and an area in which the light-emitting
layer 342 emits light due to a third bottom electrode 341c
and the top electrode 343 may be defined as the third
emissive area EA3.

[0239] Therefore, three emissive areas EA1, EA2, and
EA3 may be disposed in the single subpixel SP in the
electroluminescent device 300 according to the third em-
bodiment of the present disclosure.

[0240] Additionally, to improve the light extraction effi-
ciency, the electroluminescent device 300 according to
the third embodiment of the present disclosure may in-
clude the micro lens ML formed in the overcoat layer 360
corresponding to the main subpixel MSP.

[0241] Here, the micro lens ML may include a plurality
of depressed portions DP and a plurality of protruding
portions PP, but embodiments are not limited thereto,
and the micro lens ML may have various other forms.
[0242] For example, a micro lens ML, which includes
protruding portions PP and connecting portions config-
ured to connect adjacent protruding portions PP, may be
formed in the overcoat layer 360.

[0243] In an area in which the plurality of depressed
portions DP and the plurality of protruding portions PP
are not disposed, the overcoat layer 360 serves as a
planarization layer. Thatis, in an area other than the main
subpixel MSP, the overcoat layer 360 may have a flat
top surface.

[0244] Here, each ofthe plurality of depressed portions
DP may have various shapes, such as a hexagonal
shape, a semicircular shape, a semi-elliptical shape, and
a quadrilateral shape, in plan view.

[0245] The light-emitting diode D which includes the
bottom electrode 341, the light-emitting layer 342, and
the top electrode 343 may be disposed on the overcoat
layer 360.

[0246] Here, the bottom electrode 341 may be an an-
ode or cathode for supplying electrons or holes to the
light-emitting layer 342.

[0247] A case in which the bottom electrode 341 of the
electroluminescent device 300 according to the third em-
bodiment of the present disclosure is an anode will be
described as an example.

[0248] The bottom electrode 341 may be formed of a
conductive material having relatively high work function.
For example, the bottom electrode 341 may be formed
of a transparent conductive material such as ITO and
1ZO.

[0249] Particularly, the bottom electrode 341 of the
electroluminescent device 300 according to the third em-
bodiment of the present disclosure may include the first
bottom electrode 341a, the second bottom electrode
341b, and the third bottom electrode 341c.

[0250] Thefirstbottom electrode 341a, the second bot-
tom electrode 341b, and the third bottom electrode 341c
may be separately formed for the main subpixel MSP,
the first auxiliary subpixel HSP1, and the second auxiliary
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subpixel HSP2, respectively.

[0251] For example, the first bottom electrode 341a
may be disposed in the main subpixel MSP, the second
bottom electrode 341b may be disposed at the first aux-
iliary subpixel HSP1, and the third bottom electrode 341c
may be disposed at the second auxiliary subpixel HSP2.
[0252] In addition, the first bottom electrode 341a, the
second bottom electrode 341b, and the third bottom elec-
trode 341c may be connected to the first thin film tran-
sistor 320a, the second thin film transistor 320b, and the
third thin film transistor 320c, respectively.

[0253] For example, the first bottom electrode 341a
may be connected to the first thin film transistor 320a
through a first contact hole formed in the overcoat layer
360, the second bottom electrode 341b may be connect-
ed to the second thin film transistor 320b through a sec-
ond contact hole formed in the overcoat layer 360, and
the third bottom electrode 341c may be connected to the
third thin film transistor 320c through a third contact hole
formed in the overcoat layer 360. The first, second and
third contact holes may also be formed in the passivation
layer 333.

[0254] Here, the first bottom electrode 341a, the sec-
ond bottom electrode 341b, and the third bottom elec-
trode 341c may be disposed in a shape that follows the
morphology of the surface of the overcoat layer 360.
[0255] That is, the first bottom electrode 341a may be
disposed in a form which follows the morphology of the
plurality of depressed portions DP and the plurality of
protruding portions PP of the overcoat layer 360 exactly,
and the second bottom electrode 341b and the third bot-
tom electrode 341c may be disposed in a form which has
a flat top surface.

[0256] Particularly, in the electroluminescent device
300 according to the third embodiment of the present
disclosure, the optical filters 350a and 350b may be dis-
posed in the first auxiliary subpixel HSP1 and the second
auxiliary subpixel HSP2, respectively.

[0257] That is, the optical filters 350a and 350b may
be disposed under the second bottom electrode 341b
and the third bottom electrode 341c, respectively.
[0258] For example, the first optical filter 350a config-
ured to transmit only a specific wavelength may be dis-
posed under the second bottom electrode 341b, and the
second optical filter 350b configured to transmit only a
specific wavelength may be disposed under the third bot-
tom electrode 341c.

[0259] The first optical filter 350a and the second op-
tical filter 350b may transmit different wavelengths, but
embodiments are not limited thereto. Alternatively, the
first opticalfilter and the second optical filter may transmit
the same wavelength.

[0260] In addition, the first optical filter 350a may be
disposed at a position which corresponds to the second
emissive area EA2, and the second optical filter 350b
may be disposed at a position which corresponds to the
third emissive area EA3.

[0261] Here, the first optical filter 350a may also be
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formed in a portion of the second emissive area EA2,
and the second optical filter 350b may also be formed in
a portion of the third emissive area EA3.

[0262] Also, the first and second optical filters 350a
and 350b may be disposed between the passivation layer
333 and the overcoat layer 360, but embodiments are
not limited thereto.

[0263] Here, the first and second optical filters 350a
and 350b may be formed of a color filter pattern or a
quantum dot.

[0264] The color filter pattern may be one of a red color
filter pattern, a green color filter pattern, and a blue color
filter pattern.

[0265] The quantum dot may be selected from a II-VI
group compound, a lll-V group compound, a IV-VI group
compound, an IV group element, a IV group compound,
and a combination thereof.

[0266] The II-VI group compound may be selected
from the group consisting of a two-element compound
selected from the group consisting of CdSe, CdTe, ZnS,
ZnSe, ZnTe, ZnO, HgS, HgSe, HgTe, MgSe, MgS and
a mixture thereof; a three-element compound selected
from the group consisting of CdSeS, CdSeTe, CdSTe,
ZnSeS, ZnSeTe, ZnSTe, HgSeS, HgS-eTe, HgSTe,
CdznS, CdZnSe, CdZnTe, CdHgS, CdHgSe, CdHgTe,
HgZnS, HgZnSe, HgZnTe, MgZnSe, MgZnS and a mix-
ture thereof; and a four-element compound selected from
the group consistingof HgZnTeS, CdZnSeS, CdZnSeTe,
CdznSTe, CdHgSeS, CdHgS-eTe, CdHgSTe, HgZnS-
eS, HgZnSeTe, HgZnSTe and a mixture thereof.
[0267] The IlI-V group compound may be selected
from the group consisting of a two-element compound
selected from the group consisting of GaN, GaP, GaAs,
GaSh, AIN, AIP, AlAs, AISb, InN, InP, InAs, InSb and a
mixture thereof; a three-element compound selected
from the group consisting of GaNP, GaNAs, GaNSb, Ga-
PAs, GaPSb, AINP, AINAs, AINSb, AlIPAs, AIPSb, InNP,
InNAs, InNSb, InPAs, InPSb, GaAINP and a mixture
thereof; and a four-element compound selected from the
group consisting of GaAINAs, GaAINSb, GaAlPAs,
GaAlPSb, GalnNP, GalnNAs, GalnNSb, GalnPAs,
GalnPSb, InAINP, InAINAs, InAINSb, InAIPAs, InAIPSb
and a mixture thereof.

[0268] The IV-VI group compound may be selected
from the group consisting of a two-element compound
selected from the group consisting of SnS, SnSe, SnTe,
PbS, PbSe, PbTe and a mixture thereof; a three-element
compound selected from the group consisting of SnSeS,
SnSeTe, SnSTe, PbSeS, PbSeTe, PbSTe, SnPbS,
SnPbSe, SnPbTe and a mixture thereof; and a four-ele-
ment compound selected from the group consisting of
SnPbSSe, SnPb-SeTe, SnPbSTe and a mixture thereof.
[0269] The IV group element may be selected from the
group consisting of Si, Ge, and a mixture thereof.
[0270] The IV group compound may be a two-element
compound selected from the group consisting of SiC,
SiGe, and a mixture thereof.

[0271] At this time, the two-element compound, the
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three-element compound, or the four-element compound
may be present at a uniform concentration in a particle
or present at different concentrations within the same
particle.

[0272] A core/shell structure in which a single quantum
dot surrounds another quantum dot may be provided. At
this time, an interface between the core and the shell
may have a concentration gradient, in which a concen-
tration of an element present in the shell gradually de-
creases toward the center.

[0273] A bank layer 336 may be disposed on the over-
coat layer 360 and the bottom electrode 341.

[0274] The bank layer 336 may include an opening
336a which exposes the bottom electrode 341.

[0275] Here, the bank layer 336 may be disposed be-
tween adjacent pixel (or subpixel) areas and serve to
differentiate the adjacent pixel (or subpixel) areas.
[0276] Here, the main subpixel MSP, the first auxiliary
subpixel HSP1, and the second auxiliary subpixel HSP2
may be disposed in the opening 336a of the bank layer
336.

[0277] Also, the light-emitting layer 342 may be dis-
posed on the exposed first bottom electrode 341a, sec-
ond bottom electrode 341b, and third bottom electrode
341c.

[0278] Here,thelight-emitting layer 342 may emit white
light.
[0279] For example, the light-emitting layer 342 may

have a tandem white structure in which a plurality of light-
emitting layers are stacked, but embodiments are not
limited thereto.

[0280] When the light-emitting layer 342 has the tan-
dem white structure in which a plurality of light-emitting
layers are stacked, the light-emitting layer 342 may in-
clude a first light-emitting layer configured to emit blue
light and a second light-emitting layer disposed on the
firstlight-emitting layer and configured to emitlight having
color which turns white when mixed with blue. The sec-
ond light-emitting layer may be a light-emitting layer con-
figured to emit yellow-green light.

[0281] Meanwhile, the light-emitting layer 342 may in-
clude only light-emitting layers that emit one of blue light,
red light, and green light.

[0282] Here, a luminescent material of the light-emit-
ting layer 342 may be an organic luminescent material
or an inorganic luminescent material such as a quantum
dot.

[0283] Also, the light-emitting layer 342 may have a
shape which follows the morphology of the overcoat layer
360.

[0284] That is, the light-emitting layer 342 may be dis-
posed in a form which follows the morphology of the plu-
rality of depressed portions DP and the plurality of pro-
truding portions PP of the overcoat layer 360 in the main
subpixel MSP exactly and disposed in a form which has
a flat top surface in the first auxiliary subpixel HSP1 and
the second auxiliary subpixel HSP2.

[0285] The top electrode 343 for supplying one of elec-
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trons or holes to the light-emitting layer 342 may be dis-
posed on the light-emitting layer 342.

[0286] Here, the top electrode 343 may be an anode
or a cathode.
[0287] A case in which the top electrode 343 of the

electroluminescent device 300 according to the third em-
bodiment of the present disclosure is a cathode will be
described as an example.

[0288] The top electrode 343 may be formed of a con-
ductive material having relatively low work function and
may be located on a substantially entire surface of a dis-
play area.

[0289] For example, the top electrode 343 may be
formed of Al, Mg, Ag, or an alloy thereof, but embodi-
ments are not limited thereto.

[0290] Here, the top electrode 343 may have a shape
which follows the morphology of the overcoat layer 360.
[0291] Thatis, the top electrode 343 may be disposed
in the form which follows the morphology of the plurality
of depressed portions DP and the plurality of protruding
portions PP of the overcoat layer 360 in the main subpixel
MSP exactly and disposed in a form which has a flat top
surface in the first auxiliary subpixel HSP1 and the sec-
ond auxiliary subpixel HSP2.

[0292] The above-described first bottom electrode
341a, second bottom electrode 341b, third bottom elec-
trode 341c, light-emitting layer 342, and top electrode
343 constitute the light-emitting diode D.

[0293] Particularly, the light-emitting diode D of the
electroluminescent device 300 according to the third em-
bodiment of the present disclosure may be disposed in
the form which follows the morphology of the plurality of
depressed portions DP and the plurality of protruding por-
tions PP of the overcoat layer 360 in the main subpixel
MSP exactly and disposed in the form which has a flat
top surface in the first auxiliary subpixel HSP1 and the
second auxiliary subpixel HSP2.

[0294] Also, the first optical filter configured to transmit
only a specific wavelength may be disposed in the first
auxiliary subpixel HSP1, and the second optical filter con-
figured to transmit only a specific wavelength may be
disposed in the second auxiliary subpixel HSP2.

[0295] Accordingly, the main subpixel MSP, the first
auxiliary subpixel HSP1, and the second auxiliary sub-
pixel HSP having different color temperatures may be
realized in the single subpixel SP.

[0296] Meanwhile, in the third embodiment of the
present disclosure, although the structure in which the
micro lens ML is formed in the main subpixel MSP and
the optical filters 350a and 350b are disposed in the first
auxiliary subpixel HSP1 and the second auxiliary subpix-
el HSP2, respectively, has been described, the structure
is merely an example, and embodiments are not limited
thereto.

[0297] For example, a micro lens ML may be formed
in any one or each of the first auxiliary subpixel HSP1
and the second auxiliary subpixel HSP2, and the optical
filters 350a and 350b may also be disposed in any one
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or each of the first auxiliary subpixel HSP1 and the sec-
ond auxiliary subpixel HSP2.

[0298] FIG. 10A is a graph illustrating an optical spec-
trum of a main subpixel of the electroluminescent device
according to the third embodiment of the present disclo-
sure, FIG. 10B is a graph illustrating an optical spectrum
of a first auxiliary subpixel of the electroluminescent de-
vice according to the third embodiment of the present
disclosure, and FIG. 10C is a graph illustrating an optical
spectrum of a second auxiliary subpixel of the electrolu-
minescent device according to the third embodiment of
the present disclosure.

[0299] As illustrated in FIGS. 10A to 10C, the main
subpixel MSP, the first auxiliary subpixel HSP1, and the
second auxiliary subpixel HSP2 of the electrolumines-
cent device 300 according to the third embodiment of the
present disclosure have different optical spectra from
each other.

[0300] Thatis, itcan be seen that, unlike the main sub-
pixel MSP, the first auxiliary subpixel HSP1 and the sec-
ond auxiliary subpixel HSP2 transmit only light in a spe-
cific wavelength range.

[0301] For example, the first auxiliary subpixel HSP1
may transmit only light in the red wavelength range, and
the second auxiliary subpixel HSP2 may transmit only
light in the blue wavelength range.

[0302] Accordingly, since the main subpixel MSP, the
first auxiliary subpixel HSP1, and the second auxiliary
subpixel HSP2 may be driven independently, the color
temperature may be decreased by driving the main sub-
pixel MSP and the first auxiliary subpixel HSP1, and the
color temperature may be increased by driving the main
subpixel MSP and the second auxiliary subpixel HSP2.
[0303] Further, the color temperature of the electrolu-
minescent device 300 of FIG. 9 may be varied by adjust-
ing a voltage applied to each of the first and second aux-
iliary subpixels HSP1 and HSP2.

[0304] As described above, the overcoat layer 360 in-
cluding the micro lens ML, which is formed of the plurality
of depressed portions DP and the plurality of protruding
portions PP, is disposed in the main subpixel MSP in the
electroluminescent device 300 according to the third em-
bodiment of the present disclosure. Accordingly, light,
which has not been extracted to the outside due to total
reflection of the light emitted from the light-emitting layer
342 inside the first bottom electrode 341a and the light-
emitting layer 342, may be made to travel at an angle
which is smaller than a total reflection critical angle.
Therefore, external luminous efficiency may be improved
through multiple reflections.

[0305] Further, by arranging the first auxiliary subpixel
HSP1 and the second auxiliary subpixel HSP2having dif-
ferent color temperatures due to the optical filters 350a
and 350b which transmit only light in a specific wave-
length range, the color temperature of the electrolumi-
nescent device 300 may be varied.

[0306] FIGS. 11Ato 11K are plan views schematically
illustrating modified examples of a main subpixel and an
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auxiliary subpixel disposed in a subpixel of an electrolu-
minescent device according to an embodiment of the
present disclosure.

[0307] As illustrated in FIGS. 11A to 11K, a main sub-
pixel MSP and an auxiliary subpixel HSP of the electro-
luminescent device according to the embodiment of the
present disclosure may have a circular shape or a polyg-
onal shape, such as a triangular shape or a pentagonal
shape in plan view.

[0308] Inaddition, a plurality of auxiliary subpixels HSP
may be disposed.

[0309] Also, areas of the main subpixel MSP and the
auxiliary subpixel HSP may be equal to or different from
each other.

[0310] That s, the electroluminescent device accord-
ing to the embodiment of the present disclosure may have
various forms and arrangement structures as long as a
main subpixel and an auxiliary subpixel having different
color temperatures are disposed in a single subpixel.
[0311] In the present disclosure, a first micro lens is
disposedin amain subpixel, an auxiliary subpixel is made
to have a color temperature which differs from that of the
main subpixel, and the main subpixel and the auxiliary
subpixel are driven independently so that a color tem-
perature can be adjusted while the light extraction effi-
ciency is improved.

[0312] The present disclosure has been described
above with reference to exemplary embodiments thereof.
However, those of ordinary skill in the art should under-
stand that various modifications and changes may be
made to the present disclosure within the scope not de-
parting from the scope of the present disclosure de-
scribed in the claims below.

Claims

1. An electroluminescent device (100, 200, 300) com-
prising:

a substrate (110, 210, 310) which has a subpixel
(SP) including a main subpixel (MSP) and an
auxiliary subpixel (HSP, HSP1);

wherein the main subpixel (MSP) includes a first
thin film transistor (120a, 220a, 320a) disposed
on the substrate (110, 210, 310) and a first bot-
tom electrode (141a, 241a, 341a), and
wherein the auxiliary subpixel (HSP, HSP1) in-
cludes a second thin film transistor (120b, 220b,
320b) disposed on the substrate (110, 210, 310)
and a second bottom electrode (141b, 241b,
341b);

an overcoatlayer (160, 260, 360) on the firstand
second thin film transistors (120a, 220a, 320a,
120b, 220b, 320b) of the main subpixel (MSP)
and the auxiliary subpixel (HSP, HSP1), the first
bottom electrode (141a, 241a, 341a) and the
second bottom electrode (141b, 241b, 341b) be-
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ing disposed on the overcoat layer (160, 260,
360);

a light-emitting layer (142, 242, 342) on the first
bottom electrode (141a, 241a, 341a) and the
second bottom electrode (141b, 241b, 341b) of
the main subpixel (MSP) and the auxiliary sub-
pixel (HSP, HSP1); and

atop electrode (143, 243, 343) on the light-emit-
ting layer (142, 242, 342),

wherein the main subpixel (MSP) and the aux-
iliary subpixel (HSP, HSP1) are configured to
emit light with different color temperatures.

The electroluminescent device (100, 200, 300) of
claim 1, wherein the overcoat layer (160, 260, 360)
includes a first micro lens (ML, ML1) including a plu-
rality of first depressed portions (DP, DP1) and a
plurality of first protruding portions (PP, PP1) in the
main subpixel (MSP), and the first bottom electrode
(141a, 241a, 341a), the light-emitting layer (142,
242, 342), and the top electrode (143, 243, 343) fol-
low a morphology of the first micro lens (ML, ML1)
in an area of the main subpixel (MSP).

The electroluminescent device (100, 200, 300) ac-
cordingto claim 2, wherein the first protruding portion
(PP, PP1) has a heightin arange of 0.9 pmto 1 um
and a width in a range of 4.4 pm to 4.6 pm.

The electroluminescent device (200) of claim 2 or 3,
wherein the overcoat layer (260) further includes a
second micro lens (ML2) including a plurality of sec-
ond depressed portions (DP2) and a plurality of sec-
ond protruding portions (PP2) in the auxiliary sub-
pixel (HSP), and wherein the second bottom elec-
trode (241b), the light-emitting layer (242), and the
top electrode (243) follow a morphology of the sec-
ond micro lens (ML2) in the auxiliary subpixel (HSP).

The electroluminescent device (200) of claim 4,
wherein the second micro lens (ML2) has a different
shape than the first micro lens (ML1).

The electroluminescent device (200) of claim 4 or 5,
wherein the second protruding portion (PP2) has a
height in a range of 0.6 um to 0.85 pm and a width
in a range of 4.1 um to 4.3 pm.

The electroluminescent device (100, 300) of claim
1, 2 or 3, wherein the overcoat layer (160, 360) has
a flat morphology in the auxiliary subpixel (HSP,
HSP1), and the second bottom electrode (141b,
341b), the light-emitting layer (142, 342), and the top
electrode (143, 243, 343) follow the flat morphology
of the overcoat layer (160, 360) in an area of the
auxiliary subpixel (HSP, HSP1).

The electroluminescent device (300) according to
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any of claims 1 to 7, wherein a color filter pattern
outputting light in a specific wavelength range is dis-
posed between the second bottom electrode (341b)
and the substrate (310).

The electroluminescent device (300) according to
any of claims 1 to 7, wherein a quantum dot output-
ting light in a specific wavelength range is disposed
between the second bottom electrode (341b) and
the substrate (310).

The electroluminescent device (100, 200, 300) ac-
cording to any of claims 1 to 9, wherein the main
subpixel (MSP) and the auxiliary subpixel (HSP,
HSP1) are configured to be driven independently of
each other.

The electroluminescent device (100, 200, 300) of
claim 10, wherein a voltage applied to the main sub-
pixel (MSP) and a voltage applied to the auxiliary
subpixel (HSP, HSP1) are different to each other.

The electroluminescent device (100, 200, 300) ac-
cording to any of claims 1 to 11, wherein the main
subpixel (MSP) and the auxiliary subpixel (HSP,
HSP1) are configured to have different optical spec-
tra.

The electroluminescent device (100, 200, 300) ac-
cording to any of claims 1 to 12, wherein a passiva-
tion layer having an insulating property is be dis-
posed between the overcoat layer (160, 260, 360)
and the first and second bottom electrodes (141a,
241a, 341a, 141b, 241b, 341b).

The electroluminescent device (100, 200, 300) ac-
cording to any of claims 1 to 13, wherein the subpixel
(SP) further includes another auxiliary subpixel
(HSP2), and the another auxiliary subpixel (HSP2)
includes a third thin film transistor (320c) disposed
on the substrate (310) and a third bottom electrode
(341c), and

wherein the anotherauxiliary subpixel (HSP2) is con-
figured to emit light with a different color temperature
from the main subpixel (MSP) and the auxiliary sub-
pixel (HSP1).
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