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Description

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This application claims the benefit of the Korean
Patent Application No. 10-2018-0131046 filed on Octo-
ber 30, 2018.

Field

[0002] The present disclosure relates to an electrolu-
minescent display device.

Discussion of Related Art

[0003] An electroluminescent display device is provid-
ed in such a way that an emission layer is provided be-
tween an anode electrode and a cathode electrode, and
the emission layer emits light by an electric field gener-
ated between the above two electrodes, to thereby dis-
play an image.

[0004] Theemissionlayer may be formed of an organic
material which emits light when exciton is produced by
a bond of electron and hole, and the exciton falls to a
ground state from an excited state, or may be formed of
an inorganic material such as quantum dot.

[0005] The electroluminescentdisplay device includes
an emission layer provided by each individual sub pixel.
Also, the individual sub pixel includes a driving thin film
transistor configured to generate a light emission in the
emission layer, and a capacitor configured to maintain a
voltage supplied to the driving thin film transistor for one
frame period.

[0006] Inthis case,itis necessary toincrease a capac-
itance of the capacitor in order to improve the voltage
maintenance properties by each individual sub pixel.
However, an area of the sub pixel has to be increased
so as to improve the capacitance. Thus, it has limitations
on realization of ultra-high resolution display device.

SUMMARY

[0007] Accordingly, the present disclosure is directed
to providing an electroluminescent display device that
substantially obviates one or more problems due to lim-
itations and disadvantages of the related art.

[0008] An aspect of the present disclosure is directed
to providing an electroluminescent display device which
is capable ofimproving a capacitance in a capacitor with-
out increasing an area of a sub pixel.

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

[0010] To achieve these and other advantages and in
accordance with the purpose of the disclosure, as em-
bodied and broadly described herein, there is provided
an electroluminescent display device comprising a sub-
strate including a first sub pixel and a second sub pixel
which are adjacent to each other, a driving thin film tran-
sistor provided in each of the first sub pixel and the sec-
ond sub pixel, and configured to include a gate electrode,
asource electrode, and adrain electrode, a first capacitor
electrically connected with gate and source electrodes
of the driving thin film transistor provided in the first sub
pixel, and a second capacitor electrically connected with
gate and source electrodes of the driving thin film tran-
sistor provided in the second sub pixel, wherein the first
capacitor extends from the first sub pixel to the second
sub pixel, and the second capacitor extends from the
second sub pixel to the first sub pixel.

[0011] In another aspect of the present disclosure,
there is provided an electroluminescent display device
comprising a substrate including a first sub pixel and a
second sub pixel which are adjacent to each other, a
driving thin film transistor provided in each of the first sub
pixel and the second sub pixel, and configured to include
a gate electrode, a source electrode, and a drain elec-
trode, a first capacitor electrically connected with gate
and source electrodes of the driving thin film transistor
provided in the first sub pixel, and a second capacitor
electrically connected with gate and source electrodes
of the driving thin film transistor provided in the second
sub pixel, wherein the first capacitor is overlapped with
the second capacitor in the first sub pixel, and the first
capacitor is overlapped with the second capacitor in the
second sub pixel.

[0012] According to one embodiment of the present
disclosure, each of the first capacitor and the second
capacitor is provided in all the the first sub pixel and the
second sub pixel so that it is possible to improve the
capacitance in the first capacitor and the second capac-
itor without increasing an area of the first sub pixel and
an area of the second sub pixel. Thus, it is possible to
realize a ultra high resolution in the electroluminescent
display device according to the present disclosure.
[0013] It is to be understood that both the foregoing
general description and the following detailed description
of the present disclosure are exemplary and explanatory
and are intended to provide further explanation of the
disclosure as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0014] The accompanying drawings, which are includ-
ed to provide a further understanding of the disclosure
and are incorporated in and constitute a part of this ap-
plication, illustrate embodiments of the disclosure and
together with the description serve to explain the principle
of the disclosure. In the drawings:
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FIG. 1A is a circuit diagram illustrating an individual
sub pixel of an electroluminescent display device ac-
cording to one embodiment of the present disclo-
sure, and FIG. 1B is a circuit diagram illustrating an
individual sub pixel of an electroluminescent display
device according to another embodiment of the
present disclosure;

FIGs. 2 to 4 are plane views illustrating the electro-
luminescent display device according to one embod-
iment of the present disclosure, FIG. 2 illustrates re-
maining structures except a capacitor in the circuit
diagram of FIG. 1B, FIG. 3 illustrates a structure ob-
tained by additionally providing a first capacitor to
FIG. 2, and FIG. 4 illustrates a structure obtained by
additionally providing a second capacitor to FIG. 3;
FIG. 5is a cross sectional view illustrating a first sub
pixel and a second sub pixel of the electrolumines-
cent display device according to one embodiment of
the present disclosure;

FIG. 6 is a cross sectional view illustrating the elec-
troluminescent display device according to one em-
bodiment of the present disclosure, which shows a
deposition structure of a thin film transistor;

FIG. 7Ais a circuit diagram of an individual sub pixel
of an electroluminescent display device according
to another embodiment of the present disclosure,
and FIG. 7B is a circuit diagram of an individual sub
pixelof an electroluminescentdisplay device accord-
ing to another embodiment of the present disclosure;
FIGs. 8 to 10 are plane views illustrating the electro-
luminescent display device according to another em-
bodiment of the present disclosure, wherein FIG. 8
illustrates remaining structures except a capacitor in
the circuit diagram of FIG. 7B, FIG. 9 illustrates a
structure obtained by additionally providing a first ca-
pacitor to FIG. 8, and FIG. 10 illustrates a structure
obtained by additionally providing a second capaci-
tor to FIG. 9;

FIG. 11 is a cross sectional view illustrating a first
sub pixel and a second sub pixel of the electrolumi-
nescent display device according to another embod-
iment of the present disclosure; and

FIGs. 12A to 12C illustrate an electroluminescent
display device according to another embodiment of
the present disclosure, which relate to a head mount-
ed display (HMD) device.

DETAILED DESCRIPTION OF THE DISCLOSURE

[0015] Reference will now be made in detail to the ex-
emplary embodiments of the present disclosure, exam-
ples of which are illustrated in the accompanying draw-
ings. Wherever possible, the same reference numbers
will be used throughout the drawings to refer to the same
or like parts.

[0016] Advantages and features of the present disclo-
sure, and implementation methods thereof will be clari-
fied through following embodiments described with ref-
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erence to the accompanying drawings. The present dis-
closure may, however, be embodied in different forms
and should not be construed as limited to the embodi-
ments set forth herein. Rather, these embodiments are
provided so that this disclosure will be thorough and com-
plete, and will fully convey the scope of the present dis-
closure to those skilled in the art. Further, the present
disclosure is only defined by scopes of claims.

[0017] A shape, asize, aratio, an angle, and a number
disclosed in the drawings for describing embodiments of
the present disclosure are merely an example, and thus,
the present disclosure is not limited to the illustrated de-
tails. Like reference numerals refer to like elements
throughout. In the following description, when the de-
tailed description of the relevant known function or con-
figuration is determined to unnecessarily obscure the im-
portant point of the present disclosure, the detailed de-
scription will be omitted.

[0018] In construing an element, the element is con-
strued as including an error range although there is no
explicit description.

[0019] In describing a position relationship, for exam-
ple, when a position relation between two parts is de-
scribed as 'on-’, 'over-’, 'under-’, and 'next-’, one or more
other parts may be disposed between the two parts un-
less ’just’ or 'direct’ is used.

[0020] In describing a time relationship, for example,
when the temporal order is described as ’after-’, ’subse-
quent-’, 'next-’, and 'before-’, a case which is not contin-
uous may be included unless ’just’ or 'direct’ is used.
[0021] It will be understood that, although the terms
"first", "second", etc. may be used herein to describe var-
ious elements, these elements should not be limited by
these terms. These terms are only used to distinguish
one element from another. For example, a first element
could be termed a second element, and, similarly, a sec-
ond element could be termed a first element, without de-
parting from the scope of the present disclosure.
[0022] Features of various embodiments of the present
disclosure may be partially or overall coupled to or com-
bined with each other, and may be variously inter-oper-
ated with each other and driven technically as those
skilled in the art can sufficiently understand. The embod-
iments of the present disclosure may be carried out in-
dependently from each other, or may be carried out to-
gether in co-dependent relationship.

[0023] Hereinafter, exemplary embodiments of the
present disclosure will be described in detail with refer-
ence to the accompanying drawings.

[0024] FIG. 1A is a circuit diagram illustrating an indi-
vidual sub pixel of an electroluminescent display device
according to one embodiment of the present disclosure,
and FIG. 1B is a circuit diagram illustrating an individual
sub pixel of an electroluminescent display device accord-
ing to another embodiment of the present disclosure. For
convenience of explanation, FIGs. 1A and 1B show only
first and second sub pixels (P1, P2) disposed adjacent
to each other. The first sub pixel (P1) may be any one
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among red, green, and blue sub pixels, and the second
sub pixel (P2) may be another among the red, green, and
blue sub pixels.

[0025] As shown in FIG. 1A, each individual sub pixel
(P1, P2)of the electroluminescent display device accord-
ing to one embodiment of the present disclosure includes
a gate line (GL), a high power source line (VDD), a data
line (DL), and a reference line (Ref).

[0026] The gate line (GL) and the high power source
line (VDD) are arranged in a first direction, for example,
a horizontal direction while being apart from each other.
The data line (DL) and the reference line (Ref) are ar-
ranged in a second direction, for example, a vertical di-
rection while being apart from each other, wherein the
second direction is different from the first direction.
[0027] Each of the first sub pixel (P1) and the second
sub pixel (P2) are provided between one data line (DL)
and another data line (DL). Thus, an interval between
one data line (DL) and another data line (DL) defines a
width of the first direction in the first sub pixel (P1) and
the second sub pixel (P2). Each of the gate line (GL) and
the high power source line (VDD) may be shared in the
first sub pixel (P1) and the second sub pixel (P2).
[0028] However, the gate line (GL), the high power
source line (VDD), the data line (DL), and the reference
line (Ref) constituting the individual sub pixel (P1, P2)
according to the present disclosure are not limited to the
structure of FIG. 1A. An arrangement structure of the
gate line (GL), the high power source line (VDD), the data
line (DL), and the reference line (Ref) may be changed
in various ways generally known to those in the art.
[0029] Each of the first sub pixel (P1) and the second
sub pixel (P2) includes a switching thin film transistor
(T1), a driving thin film transistor (T2), an initializing thin
film transistor (T3), a capacitor (C1, C2), and a light emit-
ting device such as an Organic Light-Emitting Diode
(OLED). Each of the switching thin film transistor (T1),
the driving thin film transistor (T2), and the initializing thin
film transistor (T3) may be formed of an NMOS transistor.
[0030] The switching thin film transistor (T1), which is
switched by a gate signal supplied to the gate line (GL),
supplies a data voltage, which is supplied from the data
line (DL), to the driving thin film transistor (T2).

[0031] The driving thin film transistor (T2), which is
switched by the data voltage supplied from the switching
thin film transistor (T1), generates a data current from a
power source supplied from the high power source line
(VDD), and then supplies the generated data current to
the light emitting device (OLED).

[0032] The nitializing thin film transistor (T3) initializes
a source voltage of the driving thin film transistor (T2),
and removes charges from the light emitting device
(OLED). The initializing thin film transistor (T3) supplies
an initializing voltage, which is supplied from the refer-
ence line (Ref), to a source terminal of the driving thin
film transistor (T2) in response to an initializing control
signal supplied from the gate line (GL). In the drawings,
the initializing control signal is supplied from the gate line
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(GL), but not limited to this structure. In addition to the
gate line (GL), an initializing control line for supplying the
initializing control signal to the initializing thin film tran-
sistor (T3) may be additionally provided. The initializing
thin film transistor (T3) may supply a current based on a
property value of the driving thin film transistor (T2) to
the reference line (Ref).

[0033] The capacitor (C1, C2) maintains the data volt-
age, which is supplied to the driving thin film transistor
(T2), for one frame period. The capacitor (C1, C2)is con-
nected with each of gate and source terminals of the driv-
ing thin film transistor (T2). The gate terminal of the driv-
ing thin film transistor (T2) is connected with a drain ter-
minal of the switching thin film transistor (T1), and the
source terminal of the driving thin film transistor (T2) is
connected with an anode terminal of the light emitting
device (OLED).

[0034] The capacitor (C1, C2) may include a first ca-
pacitor (C1) provided in the first sub pixel (P1), and a
second capacitor (C2) provided in the second sub pixel
(P2).

[0035] According to one embodiment of the present
disclosure, the first capacitor (C1), which extends from
the first sub pixel (P1) to the second sub pixel (P2), is
overlapped with the first sub pixel (P1) and the second
sub pixel (P2), and the second capacitor (C2), which ex-
tends from the second sub pixel (P2) to the first sub pixel
(P1), is overlapped with the first sub pixel (P1) and the
second sub pixel (P2) so that it is possible to increase a
capacitance of the capacitor (C1, C2) without increasing
the size of the sub pixel (P1, P2), which will be described
in detail later.

[0036] The light emitting device (OLED) emits light in
accordance with the data current supplied from the driv-
ing thin film transistor (T2). The light emitting device
(OLED) may include an anode electrode connected with
a source electrode of the driving thin film transistor (T2),
and an organic emitting layer and a cathode electrode
sequentially deposited on the anode electrode. The cath-
ode electrode of the light emitting device (OLED) is con-
nected with a low power source line (VSS).

[0037] FIG. 1B is a circuit diagram illustrating an indi-
vidual sub pixel of an electroluminescent display device
according to another embodiment of the present disclo-
sure, which is obtained by additionally providing a voltage
holding line (VHL) in FIG. 1A. If a semiconductor sub-
strate such as silicon wafer is used for the electrolumi-
nescent display device according to the present disclo-
sure, the voltage holding line (VHL) supplies a voltage
for constantly maintaining a voltage of the semiconductor
substrate. Thus, the circuit diagram of FIG. 1B is not ap-
plied to a case of using a glass substrate or a plastic
substrate.

[0038] FIGs.2to4 are plane views illustrating an elec-
troluminescent display device according to one embod-
iment of the present disclosure, FIG. 2 illustrates remain-
ing structures except the capacitor (C1, C2) in the circuit
diagram of FIG. 1B, FIG. 3 illustrates a structure obtained
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by additionally providing a first capacitor (C1) to FIG. 2,
and FIG. 4 illustrates a structure obtained by additionally
providing a second capacitor (C2) to FIG. 3.

[0039] First, a structure of the thin film transistor (T1,
T2, T3) provided in each of first and second sub pixels
(P1, P2) which are adjacent to each other will be de-
scribed with reference to FIG. 2, and an overlap structure
between the capacitor (C1, C2) and each of the first and
second sub pixels (P1, P2) will be described with refer-
ence to FIGs. 3 and 4.

[0040] As shown in FIG. 2, the high power source line
(VDD), the gate line (GL), and the voltage holding line
(VHL) are arranged in a first direction, for example, a
horizontal direction, and the data line (DL) and the refer-
ence line (Ref) are arranged in a second direction, for
example, a vertical line.

[0041] Asdescribed above, the high power source line
(VDD) supplies power source to the driving thin film tran-
sistor (T2) of the individual sub pixel (P1, P2), the gate
line (GL) supplies the gate signal to the switching thin
film transistor (T1) of the individual sub pixel (P1, P2) and
also supplies the initializing control signal to the initializ-
ing thin film transistor (T3) of the individual sub pixel (P1,
P2), the data line (DL) supplies the data voltage to the
switching thin film transistor (T1) of the individual sub
pixel (P1, P2), and the reference line (Ref) supplies the
initializing voltage to the initializing thin film transistor (T3)
of the individual sub pixel (P1, P2).

[0042] If the semiconductor substrate such as silicon
wafer is used for the electroluminescent display device
according to the present disclosure, the voltage holding
line (VHL) supplies the voltage for constantly maintaining
the voltage of the semiconductor substrate. If an insulat-
ing substrate such as glass or plastic is used for the elec-
troluminescent display device according to the present
disclosure, the voltage holding line (VHL) may be omit-
ted.

[0043] In the individual sub pixel (P1, P2), there are
the switching thin film transistor (T1), the driving thin film
transistor (T2), and the initializing thin film transistor (T3).
[0044] The switching thin film transistor (T1) includes
a first gate area (GA1), a first source area (SA1), and a
first drain area (DA1).

[0045] The first gate area (GA1) is connected with a
first gate electrode (G1) through the via (x), and the first
gate electrode (G1) is connected with the gate line (GL)
through the via (x). Thus, the gate signal supplied to the
gate line (GL) is supplied to the first gate area (GA1) via
the first gate electrode (G1). The first gate electrode (G1)
is patterned in the individual sub pixel (P1, P2) while be-
ing overlapped with the gate line (GL). The first gate area
(GA1) may be consecutively extending from the first sub
pixel (P1) to the second sub pixel (P2) while being over-
lapped with the first gate electrode (G1) and the gate line
(GL).

[0046] The first source area (SA1) may be connected
with a first source electrode (S1) through the via (x), and
the first source electrode (S1) may be diverged from the
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data line (DL). Thus, the data signal supplied to the data
line (DL) may be supplied to the first source area (SA1)
via the first source electrode (S1). The first source area
(SA1) may be patterned in the individual sub pixel (P1,
P2) while being overlapped with the first source electrode
(S1).

[0047] The first drain area (DA1) is connected with a
first drain electrode (D1) through the via (x), and the first
drain electrode (D1) is connected with the second gate
electrode (G2) of the driving thin film transistor (T2). Thus,
the data voltage which is switched by the switching thin
film transistor (T1) is supplied to the second gate elec-
trode (G2) via the first drain electrode (D1) in the first
drain area (DA1). The first drain area (DA1) may be pat-
terned in the individual sub pixel (P1, P2) while being
overlapped with the first drain electrode (D1).

[0048] The driving thin film transistor (T2) may include
a second gate area (GA2), a second source area (SA2),
and a second drain area (DA2).

[0049] The second gate area (GA2) is connected with
a second gate electrode (G2) through the via (x), and the
second gate electrode (G2) is connected with the first
drain electrode (D1). Thus, the data voltage of the first
drain electrode (D1) is supplied as the gate signal of the
second gate area (GA2) via the second gate electrode
(G2). The second gate electrode (G2) may be formed as
one body with the first drain electrode (D1), and the sec-
ond gate area (GA2) may be patterned in the individual
sub pixel (P1, P2) while being overlapped with the second
gate electrode (G2). As shown in the drawings, the sec-
ond gate area (GA2) may extend to the data line (DL) of
the neighboring sub pixel (P1, P2).

[0050] The second source area (SA2) is connected
with the second source electrode (S2) through the via
(x), and the second source electrode (S2) is connected
with the anode electrode through the via (x). Thus, the
data current of the second source area (SA2) is supplied
to the anode electrode via the second source electrode
(S2). The second source area (SA2) and the second
source electrode (S2) may be patterned in the individual
sub pixel (P1, P2) while being overlapped with each oth-
er.

[0051] The second drain area (DA2) is connected with
the second drain electrode (D2) through the via (x), and
the second drain electrode (D2) may be connected with
the high power source line (VDD) through the via (x).
Thus, the power source supplied from the high power
source line (VDD) is supplied to the second drain area
(DA2) via the second drain electrode (D2). The second
drain area (DAZ2) is patterned in the individual sub pixel
(P1, P2) while being overlapped with the second drain
electrode (D2), and the second drain electrode (D2) may
be patterned in the individual sub pixel (P1, P2) while
being overlapped with the high power source line (VDD).
[0052] The initializing thin film transistor (T3) includes
a third gate area (GA3), a third source area (SA3), and
a third drain area (DA3).

[0053] The third gate area (GA3) is connected with a
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third gate electrode (G3) through the via (x), and the third
gate electrode (G3) is connected with the gate line (GL)
through the via (x). Thus, the initializing control signal
supplied to the gate line (GL) is supplied to the third gate
area (GA3) via the third gate electrode (G3). The third
gate area (G3) is formed as one body with the first gate
area (GA1), and the third gate electrode (G3) may be
formed as one body with the first gate electrode (G1).
Thus, the third gate electrode (G3) may be patterned in
the individual sub pixel (P1, P2) while being overlapped
with the gate line (GL), and the third gate area (GA3) may
be consecutively extending from the first sub pixel (P1)
to the second sub pixel (P2) while being overlapped with
the third gate electrode (G3) and the gate line (GL).
[0054] The third source area (SA3) is connected with
the third source electrode (S3) through the via (x), and
the third source electrode (S3) is connected with the sec-
ond source electrode (S2). Thus, the data current of the
second source electrode (S2) is supplied to the third
source area (SA3) via the third source electrode (S3).
The third source area (SA3) is formed as one body with
the second source area (SA2), and the third source elec-
trode (S3) may be formed as one body with the second
source electrode (S2). Thus, the third source area (SA3)
and the third source electrode (S3) may be patterned in
the individual sub pixel (P1, P2) while being overlapped
with each other.

[0055] Thethird drain area (DA3)is connected with the
third drain electrode (D3) through the via (x), and the third
drain electrode (D3) is connected with the reference line
(Ref). Thus, the voltage supplied from the reference line
(Ref) may be supplied to the third drain area (DA3) via
the third drain electrode (D3). The third drain area (DA3)
may be patterned in the individual sub pixel (P1, P2) while
being overlapped with the third drain electrode (D3), and
the third drain electrode (D3) may be formed as one body
with the reference line (Ref). That is, one portion of the
reference line (Ref) may function as the third drain elec-
trode (D3).

[0056] Also, a voltage holding area (VHA) is provided
in the individual sub pixel (P1, P2), the voltage holding
area (VHA) is connected with a voltage holding electrode
(VHE) through the via (x), and the voltage holding elec-
trode (VHE) is connected with the voltage holding line
(VHL) through the via (x). Thus, the voltage supplied
through the voltage holding line (VHL) is supplied to the
voltage holding area (VHA) via the voltage holding elec-
trode (VHE). The voltage holding area (VHA) may be
extending from the first sub pixel (P1) to the second sub
pixel (P2) while being in parallel with the voltage holding
line (VHL) and being spaced apart from the voltage hold-
ing line (VHL), or may be extending from the first sub
pixel (P1) to the second sub pixel (P2) while being in
parallel with the voltage holding line (VHL) and being
overlapped with the voltage holding line (VHL), and the
voltage holding electrode (VHE) may be patterned in the
individual sub pixel (P1, P2).

[0057] As shown in FIG. 3, the first capacitor (C1) is
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provided in the first sub pixel (P1).

[0058] The firstcapacitor (C1)includes afirst capacitor
lower electrode (C1-L) and a first capacitor upper elec-
trode (C1-HL, C1-HH).

[0059] The firstcapacitorlowerelectrode (C1-L)is con-
nected with the second gate electrode (G2) of the first
sub pixel (P1) through the via (x). The first capacitor lower
electrode (C1-L) is extending from the first sub pixel (P1)
to the second sub pixel (P2) while being overlapped with
the first sub pixel (P1) and the second sub pixel (P2).
Especially, the first capacitor lower electrode (C1-L),
which extends from the first sub pixel (P1) to the second
sub pixel (P2), is formed in a rectangular structure, how-
ever, a cut-off area is provided in the second sub pixel
(P2). That s, the first capacitor lower electrode (C1-L) is
not formed in the cut-off area, wherein the cut-off area is
the areawherein a second capacitor lower electrode (C2-
L), which will be explained later, is connected with the
second gate electrode (G2) of the second sub pixel (P2)
through the via (x). Thus, it is possible to prevent a short
between the first capacitor lower electrode (C1-L) and
the second capacitor lower electrode (C2-L) through the
cut-off area.

[0060] The first capacitor upper electrode (C1-HL, C1-
HH) includes a first lower layer (C1-HL) and a first upper
layer (C1-HH). The firstlower layer (C1-HL) is connected
with the first upper layer (CH-HH) through the via (x) pro-
vided in the first sub pixel (P1) and the second sub pixel
(P2), and the first upper layer (C1-HH) may be connected
with the second source electrode (S2) of the first sub
pixel (P1) through the via (x) provided in the first sub pixel
(P1). Thus, the first lower layer (C-HL) is connected with
the second source electrode (S2) of the first sub pixel
(P1) through the first upper layer (C1-HH).

[0061] According to one embodiment of the present
disclosure, the first capacitor upper electrode (C1-HL,
C1-HH) includes the first lower layer (C1-HL) and the first
upper layer (C1-HH), whereby it is possible to increase
a capacitance of the first capacitor (C1) by decreasing a
distance between the first capacitor upper electrode (C1-
HL, C1-HH) and the first capacitor lower electrode (C1-
L), but not limited to this structure. The first capacitor
upper electrode (C1-HL, C1-HH) may be formed of one
electrode layer connected with the second source elec-
trode (S2) of the first sub pixel (P1).

[0062] The first lower layer (C1-HL) and the first upper
layer (C1-HH) are extending from the first sub pixel (P1)
to the second sub pixel (P2) while being overlapped with
the first sub pixel (P1) and the second sub pixel (P2).
However, the first upper layer (C1-HH) may be not ex-
tending to the second sub pixel (P2). An area of the first
lower layer (C1-HL) is relatively larger than an area of
the first upper layer (C1-HH) so that it is possible to in-
crease a capacitance of the first capacitor (C1). Mean-
while, the area of the first lower layer (C1-HL) is relatively
smaller than an area of the first capacitor lower electrode
(C1-L), but not limited to this structure.

[0063] Meanwhile, the first capacitor upper electrode
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(C1-HL, C1-HH) is connected with the second gate elec-
trode (G2) of the first sub pixel (P1) through the via (x),
and the first capacitor lower electrode (C1-L) may be con-
nected with the second source electrode (S2) of the first
sub pixel (P1) through the via (x).

[0064] As shown in FIG. 4, the second capacitor (C2)
is provided in the second sub pixel (P2). The second
capacitor (C2) is overlapped with the first capacitor (C1).
To this end, the second capacitor (C2) and the first ca-
pacitor (C1) may be provided in the different layers from
each other.

[0065] The second capacitor (C2) includes a second
capacitor lower electrode (C2-L) and a second capacitor
upper electrode (C2-HL, C2-HH).

[0066] The second capacitor lower electrode (C2-L) is
connected with the second gate electrode (G2) of the
second sub pixel (P2) through the via (x) in the cut-off
area of the first capacitor lower electrode (C1-L). The
second capacitor lower electrode (C2-L) is extending
from the second sub pixel (P2) to the first sub pixel (P1)
while being overlapped with the first sub pixel (P1) and
the second sub pixel (P2). Especially, the second capac-
itor lower electrode (C2-L), which extends from the sec-
ond sub pixel (P2) to the first sub pixel (P1), is formed in
a rectangular structure, and a cut-off area is not provided
in the second capacitor lower electrode (C2-L) unlike the
first capacitor lower electrode (C1-L). Accordingly, an ar-
ea of the second capacitor lower electrode (C2-L) may
be relatively larger than an area of the first capacitor lower
electrode (C1-L), but not limited to this structure. The
second capacitor lower electrode (C2-L) may be over-
lapped with the first capacitor lower electrode (C1-L) and
the first capacitor upper electrode (C1-HL, C1-HH) con-
stituting the first capacitor (C1).

[0067] The second capacitor upper electrode (C2-HL,
C2-HH) includes a second lower layer (C2-HL) and a
second upper layer (C2-HH). The second lower layer
(C2-HL) is connected with the second upper layer (C2-
HH) through the via (x) provided in the first sub pixel (P1)
and the second sub pixel (P2), and the second upper
layer (C2-HH) may be connected with the second source
electrode (S2) of the second sub pixel (P2) through the
via (x) provided in the second sub pixel (P2). Accordingly,
the second lower layer (C2-HL) is connected with the
second source electrode (S2) of the second sub pixel
(P2) through the second upper layer (C2-HH).

[0068] According to one embodiment of the present
disclosure, the second capacitor upper electrode (C2-
HL, C2-HH) includes the second lower layer (C2-HL) and
the second upper layer (C2-HH) so that it is possible to
increase a capacitance of the second capacitor (C2) by
decreasing a distance between the second capacitor up-
per electrode (C2-HL, C2-HH) and the second capacitor
lower electrode (C2-L), but not limited to this structure.
The second capacitor upper electrode (C2-HL, C2-HH)
may be formed as one electrode layer connected with
the second source electrode (S2) of the second sub pixel
(P2).
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[0069] The secondlowerlayer(C2-HL)andthe second
upper layer (C2-HH) are extending from the second sub
pixel (P2)to the first sub pixel (P1) while being overlapped
with the first sub pixel (P1) and the second sub pixel (P2).
However, the second upper layer (C2-HH) may be not
extending to the first sub pixel (P1). An area of the second
lower layer (C2-HL) is relatively larger than an area of
the second upper layer (C2-HH) so that it is possible to
increase a capacitance of the second capacitor (C2).
Meanwhile, the area of the second lower layer (C2-HL)
may be relatively smaller than an area of the second ca-
pacitor lower electrode (C2-L), butnotlimited to this struc-
ture.

[0070] The second lower layer (C2-HL) may be over-
lapped with the first capacitor lower electrode (C1-L) and
the first capacitor upper electrode (C1-HL, C1-HH) con-
stituting the first capacitor (C1). The second upper layer
(C2-HH) is overlapped with the first lower layer (C1-HL)
and the first capacitor lower electrode (C1-L) of the first
capacitor (C1), but not overlapped with the first upper
layer (C1-HH). However, the second upper layer (C2-
HH) may be overlapped with the first upper layer (C1-
HH).

[0071] Meanwhile, the second capacitor upper elec-
trode (C2-HL, C2-HH) is connected with the second gate
electrode (G2) of the second sub pixel (P2) through the
via (x), and the second capacitor lower electrode (C2-L)
may be connected with the second source electrode (S2)
of the second sub pixel (P2) through the via (x).

[0072] FIG. 5 is a cross sectional view illustrating the
first sub pixel (P1) and the second sub pixel (P2) of the
electroluminescent display device according to one em-
bodiment of the present disclosure, which shows an elec-
trical connection between the driving thin film transistor
(T2) and the capacitor electrode (C1, C2) shown in FIGs.
2to4.

[0073] As shown in FIG. 5, the second source area
(SA2) and the second drain area (DA2) are provided in
the substrate 100. The second source area (SA1) and
the second drain area (DA2) are provided in each of the
first sub pixel (P1) and the second sub pixel (P2).
[0074] The substrate 100 may be formed of a P-type
semiconductor, and the second source area (SA2) and
the second drain area (DA2) may be formed of N-type
doping areas obtained by doping predetermined areas
of the substrate 100 with N-type dopant.

[0075] Between the second source area (SA2)and the
second drain area (DA2), a gate insulating layer 300 is
formed on the substrate 100, and the second gate area
(GA2) is formed on the gate insulating layer 300. The
gate insulating layer 300 and the second gate area (GA2)
are formed in each of the first sub pixel (P1) and the
second sub pixel (P2). The second gate area (GA2) may
be formed of poly silicon, but not limited to this material.
[0076] A firstinsulating layer 210 is formed on the sec-
ond gate area (GA2), and the second source electrode
(S2), the second gate electrode (G2), and the second
drain electrode (D2) are formed on the first insulating
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layer210. The second source electrode (S2), the second
gate electrode (G2), and the second drain electrode (D2)
are formed in each of the first sub pixel (P1) and the
second sub pixel (P2).

[0077] The second source electrode (S2)is connected
with the second source area (SA2) through the via pen-
etrating through the first insulating layer 210, the second
gate electrode (G2) is connected with the second gate
area (GA2) through the via penetrating through the first
insulating layer 210, and the second drain electrode (D2)
is connected with the second drain area (DA2) through
the via penetrating through the first insulating layer 210.
[0078] A second insulating layer 220 is formed on the
second source electrode (S2), the second gate electrode
(G2), and the second drain electrode (D2). Then, a first
connection electrode (CE1), a second connection elec-
trode (CE2), a third connection electrode (CE3), and the
first capacitor lower electrode (C1-L) are formed on the
second insulating layer 220. The first connection elec-
trode (CE1) and the second connection electrode (CE2)
are formed in the second sub pixel (P2), the third con-
nection electrode (CE3) is formed in the first sub pixel
(P1), and the first capacitor lower electrode (C1-L) ex-
tends from the first sub pixel (P1) to the second sub pixel
(P2).

[0079] Thefirstconnection electrode (CE1)is connect-
ed with the second source electrode (S2) of the second
sub pixel (P2) through the via penetrating through the
second insulating layer 220, and the second connection
electrode (CE2) is connected with the second gate elec-
trode (G2) of the second sub pixel (P2) through the via
penetrating through the second insulating layer 220. The
third connection electrode (CE3) is connected with the
second source electrode (S2) of the first sub pixel (P1)
through the via penetrating through the second insulating
layer 220, and the first capacitor lower electrode (C1-L)
is connected with the second gate electrode (G2) of the
first sub pixel (P1) through the via penetrating through
the second insulating layer 220.

[0080] A firstinsulating interlayer 410 is formed on the
first capacitor lower electrode (C1-L), and the lower layer
(C1-HL) of the first capacitor upper electrode (C1-HL,
C1-HH) is formed on the first insulating interlayer 410.
Thefirstinsulating interlayer 410 and the lower layer (C1-
HL) of the first capacitor upper electrode (C1-HL, C1-HH)
extend from the first sub pixel (P1) to the second sub
pixel (P2).

[0081] Athirdinsulating layer 230 is formed on the low-
er layer (C1-HL) of the first capacitor upper electrode
(C1-HL, C1-HH). Then, a fourth connection electrode
(CEA4), a fifth connection electrode (CE5), and the upper
layer (C1-HH) of the first capacitor upper electrode (C1-
HL, C1-HH) are formed on the third insulating layer 230.
The fourth connection electrode (CE4) and the fifth con-
nection electrode (CE5) are formed in the second sub
pixel (P2), and the upper layer (C1-HH) of the first ca-
pacitor upper electrode (C1-HL, C1-HH) extends from
the first sub pixel (P1) to the second sub pixel (P2).
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[0082] The fourth connection electrode (CE4) is con-
nected with the first connection electrode (CE1) of the
second sub pixel (P2) through the via penetrating through
the third insulating layer 230, and the fifth connection
electrode (CES5) is connected with the second connection
electrode (CE2) of the second sub pixel (P2) through the
via penetrating through the third insulating layer 230. The
upper layer (C1-HH) of the first capacitor upper electrode
(C1-HL, C1-HH) is connected with the lower layer (C1-
HL) of the first capacitor upper electrode (C1-HL, C1-HH)
through the via penetrating through the third insulating
layer 230.

[0083] Thus, the capacitance is generated between
the first capacitor lower electrode (C1-L) and the lower
layer (C1-HL) of the first capacitor upper electrode (C1-
HL, C1-HH) which are spaced apart from each other with
the first insulating interlayer 410 with a small thickness
interposed in-between. In this case, a distance between
the first capacitor lower electrode (C1-L) and the lower
layer (C1-HL) of the first capacitor upper electrode (C1-
HL, C1-HH), that is, the thickness of the first insulating
interlayer 410 is shorter than a distance between the low-
er layer (C1-HL) of the first capacitor upper electrode
(C1-HL, C1-HH) and the upper layer (C1-HH) of the first
capacitor upper electrode (C1-HL, C1-HH), to thereby
increase the capacitance.

[0084] However, if needed, itis possible to omit the via
provided to connect the lower layer (C1-HL) of the first
capacitor upper electrode (C1-HL, C1-HH) with the upper
layer (C1-HH) of the first capacitor upper electrode (C1-
HL, C1-HH), the lower layer (C1-HL), and the first insu-
lating interlayer 410. In this case, the capacitance may
be generated between the first capacitor lower electrode
(C1-L) and the upper layer (C1-HH) which are spaced
apart from each other with the third insulating layer 230
interposed in-between.

[0085] A fourth insulating layer 240 is formed on the
fourth connection electrode (CE4), the fifth connection
electrode (CE5), and the upper layer (C1-HH). Then, a
sixth connection electrode (CE6), a seventh connection
electrode (CE7), and the second capacitor lower elec-
trode (C2-L) are formed on the fourth insulating layer
240. The sixth connection electrode (CE6) is formed in
the second sub pixel (P2), the seventh connection elec-
trode (CE7) is formed in the first sub pixel (P1), and the
second capacitor lower electrode (C2-L) extends from
the second sub pixel (P2) to the first sub pixel (P1).
[0086] The sixth connection electrode (CEG6) is con-
nected with the fourth connection electrode (CE4)
through the via penetrating through the fourth insulating
layer 240, and the seventh connection electrode (CE7)
is connected with the upper layer (C1-HH) of the first
capacitor upper electrode (C1-HL, C1-HH) through the
via penetrating through the fourth insulating layer 240.
The second capacitor lower electrode (C2-L) is connect-
ed with the fifth connection electrode (CE5) through the
via penetrating through the fourth insulating layer 240.
Thus, the second capacitor lower electrode (C2-L)is con-
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nected with the second gate electrode (G2) of the second
sub pixel (P2) via the fifth connection electrode (CE5)
and the second connection electrode (CE2).

[0087] A second insulating interlayer 420 is formed on
the second capacitor lower electrode (C2-L), and the low-
er layer (C2-HL) of the second capacitor upper electrode
(C2-HL, C2-HH) is formed on the second insulating in-
terlayer 420. The second insulating interlayer 420 and
the lower layer (C2-HL) of the second capacitor upper
electrode (C2-HL, C2-HH) extend from the second sub
pixel (P2) to the first sub pixel (P1).

[0088] Afifthinsulating layer 250 is formed on the lower
layer (C2-HL) of the second capacitor upper electrode
(C2-HL, C2-HH). Then, an eighth connection electrode
(CES8), and the upper layer (C2-HH) of the second ca-
pacitor upper electrode (C2-HL, C2-HH) are formed on
the fifth insulating layer 250. The eighth connection elec-
trode (CES8) is formed in the first sub pixel (P1), and the
upper layer (C2-HH) of the second capacitor upper elec-
trode (C2-HL, C2-HH) extend from the second sub pixel
(P2) to the first sub pixel (P1).

[0089] The eighth connection electrode (CE8) is con-
nected with the seventh connection electrode (CE7)
through the via penetrating through the fifth insulating
layer 250, and the upper layer (C2-HH) of the second
capacitor upper electrode (C2-HL, C2-HH) is connected
with the lower layer (C2-HL) of the second capacitor up-
per electrode (C2-HL, C2-HH) through the via penetrat-
ing through the fifth insulating layer 250.

[0090] Thus, the capacitance is generated between
the second capacitor lower electrode (C2-L) and the low-
er layer (C2-HL) of the second capacitor upper electrode
(C2-HL, C2-HH) which are spaced apart from each other
with the second insulating interlayer 420 with a small
thickness interposed in-between.

[0091] In this case, a distance between the second ca-
pacitor lower electrode (C2-L) and the lower layer (C2-
HL) of the second capacitor upper electrode (C2-HL, C2-
HH), that is, the thickness of the second insulating inter-
layer 420 is shorter than a distance between the lower
layer (C2-HL) of the second capacitor upper electrode
(C2-HL, C2-HH) and the upper layer (C2-HH) of the sec-
ond capacitor upper electrode (C2-HL, C2-HH), to there-
by increase the capacitance.

[0092] However, if needed, itis possible to omit the via
provided to connectthe lowerlayer (C2-HL) of the second
capacitor upper electrode (C2-HL, C2-HH) with the upper
layer (C2-HH) of the second capacitor upper electrode
(C2-HL, C2-HH), the lower layer (C2-HL), and the second
insulating interlayer 420. In this case, the capacitance
may be generated between the second capacitor lower
electrode (C2-L) and the upper layer (C2-HH) which are
spaced apart from each other with the fifth insulating layer
250 interposed in-between.

[0093] A sixth insulating layer 260 is formed on the
eighth connection electrode (CE8) and the second ca-
pacitor upper electrode (C2-HL, C2-HH), and afirst elec-
trode 500, which functions as an anode, is formed on the
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sixth insulating layer 260.

[0094] The first electrode 500 is formed in each of the
first sub pixel (P1) and the second sub pixel (P2). The
first electrode 500 of the first sub pixel (P1) is connected
with the eighth connection electrode (CE8) through the
via penetrating through the sixth insulating layer 260.
Thus, the first electrode 500 of the first sub pixel (P1) is
connected with the upper layer (C1-HH) of the first ca-
pacitor upper electrode (C1-HL, C1-HH) via the eighth
connection electrode (CE8) and the seventh connection
electrode (CE7). The first electrode 500 of the second
sub pixel (P2) is connected with the upper layer (C2-HH)
of the second capacitor upper electrode (C2-HL, C2-HH)
through the via penetrating through the sixth insulating
layer 260.

[0095] Both ends of the first electrode 500 are covered
by a bank 550. The bank 550 is provided to cover both
ends of the first electrode 500 on the sixth insulating layer
260, and is also provided in the boundary area between
the first sub pixel (P1) and the second sub pixel (P2).
Herein, an exposed area of the first electrode 500, which
is exposed without being covered by the bank 550, be-
comes an emission area.

[0096] Anemissionlayer600 isformedonthefirstelec-
trode 500. The emission layer 600 may be formed on the
bank 550. That is, the emission layer 600 may be formed
in each of the first sub pixel (P1) and the second sub
pixel (P2), and the boundary area between the first sub
pixel (P1) and the second sub pixel (P2).

[0097] The emission layer 600 may be provided to emit
white colored light (W). To this end, the emission layer
600 may include a plurality of stacks configured to emit
different colored light.

[0098] For example, the emission layer 600 may in-
clude a first stack 610 configured to emit blue colored
light, a second stack 630 configured to emit yellow color-
ed light, and a charge generation layer (CGL) 620 pro-
vided between the first stack 610 and the second stack
630. Each of the first stack 610 and the second stack 630
may be formed in a deposition structure obtained by se-
quentially depositing a hole transporting layer, an organic
emitting layer, and an electron transporting layer. Al-
though not shown, the emission layer 600 may include
afirst stack configured to emit blue colored light, a second
stack configured to emit green colored light, a third stack
configured to emit red colored light, a first charge gener-
ation layer provided between the first stack and the sec-
ond stack, and a second charge generation layer provid-
ed between the second stack and the third stack. A struc-
ture of the emission layer 600 may be changed in various
ways generally known to those in the art.

[0099] However, it is not limited to the above struc-
tures. The emission layer 600 may be provided to emit
different colored light by each individual sub pixel (P1,
P2).

[0100] According to one embodiment of the present
disclosure, a trench (T) may be provided in the bank 550
and the sixth insulating layer 260, whereby the emission
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layer 600 may be provided in the trench (T). Thus, a long
current path is formed between the neighboring first sub
pixel (P1) and the second sub pixel (P2), to thereby re-
duce a leakage current generated between the first sub
pixel (P1) and the second sub pixel (P2) which are adja-
cent to each other. The trench (T) may be formed only
in the bank 500.

[0101] On the assumption that an interval between the
first sub pixel (P1) and the second sub pixel (P2) be-
comes compact in order to realize a high resolution, if
the emission layer 600 inside any one of the sub pixels
(P1, P2) emits light, charges of the corresponding emis-
sion layer 600 may be transferred to another emission
layer 600 of neighboring another sub pixel (P1, P2),
whereby there is a possibility of leakage current.

[0102] Thus, according to one embodiment of the
presentdisclosure, the trench (T) is formed in the bound-
ary between the sub pixels (P1, P2), and the emission
layer 600 is formed in the trench (T) so that it is possible
to reduce aleakage current between the neighboring sub
pixels (P1, P2).

[0103] The first stack 610 may be formed on an inner
lateral surface of the trench (T), and may be formed on
an inner lower surface of the trench (T). In this case,
some area of the firststack 610 formed on the innerlateral
surface of the trench (T) is disconnected from some area
of the first stack 610 formed on the inner lower surface
of the trench (T). Thus, some area of the first stack 610
formed on one lateral surface inside the trench (T), and
more particularly, on the left lateral surface inside the
trench (T) is not connected with some area of the first
stack 610 formed on the other lateral surface inside the
trench (T), and more particularly, on the right lateral sur-
face inside the trench (T). Accordingly, charges are not
transferred between the neighboring sub pixels (P1, P2)
arranged with the trench (T) interposed in-between
through the first stack 610.

[0104] Also, the charge generating layer 620 may be
formed at the inner lateral surface of the trench (T) while
being disposed on the first stack 610. In this case, some
area of the charge generating layer 620 formed on one
lateral surface inside the trench (T), and more particular-
ly, on the left lateral surface inside the trench (T) is not
connected with some area of the charge generating layer
620 formed on the other lateral surface inside the trench
(T), and more particularly, on the right lateral surface in-
side the trench (T). Accordingly, charges are not trans-
ferred between the sub pixels (P1, P2) arranged with the
trench (T) interposed in-between through the charge gen-
erating layer 620.

[0105] Also, the second stack 630 may be provided
connectedly between the neighboring sub pixels (P1, P2)
with the trench (T) interposed in-between while being dis-
posed on the charge generating layer 620. Thus, charges
may be transferred between the sub pixels (P1, P2) with
the trench (T) interposed in-between through the second
stack 630, but not limited to this structure. The second
stack 630 may be provided disconnectedly between the
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neighboring sub pixels (P1, P2) with the trench (T) inter-
posed in-between by appropriately adjusting a shape of
the trench (T) and a deposition process of the emission
layer 600. Especially, some lower portions of the second
stack 630 being adjacent to the charge generation layer
620 may be disconnectedly provided between the sub
pixels (P1, P2).

[0106] Conductivity of the charge generating layer 620
is higher than that of each of the first stack 610 and the
second stack 630. Especially, an N-type charge gener-
ating layer of the charge generating layer 620 may com-
prise a metal material, whereby conductivity of the charge
generating layer 620 is higher than that of each of the
first stack 610 and the second stack 630. Thus, the
charge transfer between the sub pixels (P1, P2) which
are adjacent to each other is generally made through the
charge generating layer 620, and the charge transfer
through the second stack 630 is insignificant.

[0107] Thus, according to one embodiment of the
present disclosure, when the emission layer 600 is
formed inside the trench (T), some of the emission layer
600 is disconnectedly provided. Especially, the first stack
610 and the charge generating layer 620 are provided
disconnectedly so that it is possible to reduce the charge
transfer between the neighboring sub pixels (P1, P2), to
thereby prevent a leakage current.

[0108] A second electrode 700, which functions as a
cathode, is formed on the emission layer 600. In the same
manner as the emission layer 600, the second electrode
700 is formed in each of the sub pixels (P1, P2), and also
formed in the boundary between the sub pixels (P1, P2).
That is, the second electrode 700 may be formed above
the bank 550.

[0109] An encapsulation layer 800 is formed on the
second electrode 700, to thereby prevent external mois-
ture from being permeated into the emission layer 600.
The encapsulation layer 800 may be formed in a single-
layered structure of an inorganic insulating material, or
a deposition structure obtained by alternately depositing
an inorganic insulating material and an organic insulating
material, but not limited to these structures.

[0110] A color filter layer 900 is formed on the encap-
sulation layer 800. The color filter layer 900 confronts the
emission area inside the individual sub pixel (P1, P2).
The color filter layer 900 may include a red (R) color filter,
a green (G) color filter, and a blue color filter, but not
limited to this structure. Meanwhile, although not shown,
a black matrix may be additionally provided in the bound-
ary between each of color filters in the color filter layer
900, to thereby prevent light from leaking into the remain-
ing areas except the emission area.

[0111] FIG. 6 is a cross sectional view illustrating the
electroluminescent display device according to one em-
bodiment of the present disclosure, which shows a dep-
osition structure of the thin film transistor (T1, T2, T3),
the gate line (GL), the data line (DL), the high power
source line (VDD1, VDD2), the reference line (Ref), and
the voltage holding line (VHL) shown in FIGs. 2 to 4. In
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FIG. 6, structures provided above the fifth insulating layer
250, for example, the anode electrode, the emission lay-
er, and the cathode electrode are not shown, and the
electrical connection structure between the anode elec-
trode and the second source electrode (S2) of the driving
thin film transistor (T2) described in FIG. 5 is also not
shown.

[0112] As shown in FIG. 6, a switching thin film tran-
sistor (T1) area, a driving thin film transistor (T2) area, a
initializing thin film transistor (T3) area, and a voltage
holding structure (VHS) area are formed on the substrate
100.

[0113] The first source area (SA1) and the first drain
area (DA1) are formed in the switching thin film transistor
(T1) area of the substrate 100, the second source area
(SA2) and the second drain area (DA2) are formed in the
driving thin film transistor (T2) area of the substrate 100,
the third source area (SA3) and the third drain area (DA3)
are formed in the initializing thin film transistor (T3) area
of the substrate 100, and the voltage holding area (VHA)
is formed in the voltage holding structure (VHS) area of
the substrate 100.

[0114] The substrate 100 is formed of a P-type semi-
conductor. Each of the first source area (SA1), the first
drain area (DA1), the second source area (SA2), the sec-
ond drain area (DA2), the third source area (SA3), and
the third drain area (DA3) is formed of an N-type doping
area obtained by doping a predetermined area of the
substrate 100 with N-type dopant. The voltage holding
area (VHA) may be formed of a P+-type doping area
obtained by doping a predetermined area of the substrate
100 with P-type dopant.

[0115] The gate insulating layer 300 and the first gate
area (GA1), which are provided in the same pattern, are
sequentially formed on the substrate 100 between the
first source area (SA1) and the first drain area (DA1).
The gate insulating layer 300 and the second gate area
(GA2), which are provided in the same pattern, are se-
quentially formed on the substrate 100 between the sec-
ond source area (SA2) and the second drain area (DA2).
The gate insulating layer 300 and the third gate area
(GA3), which are provided in the same pattern, are se-
quentially formed on the substrate 100 between the third
source area (SA3) and the third drain area (DA3). The
first gate area (GA1), the second gate area (GA2), and
the third gate area (GA3) may be provided in the same
layer, and may be formed of the same material.

[0116] The first insulating layer 210 is formed on the
first gate area (GA1), the second gate area (GA2), and
the third gate area (GA3).

[0117] The first source electrode (S1), the first gate
electrode (G1), and the first drain electrode (D1) are
formed in the switching thin film transistor (T1) area on
the first insulating layer 210. The second source elec-
trode (S2), the second gate electrode (G2), and the sec-
ond drain electrode (D2) are formed in the driving thin
film transistor (T2) area on the first insulating layer 210.
The third source electrode (S3), the third gate electrode
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(G3), and the third drain electrode (D3) are formed in the
initializing thin film transistor (T3) area on the first insu-
lating layer 210. The voltage holding electrode (VHE) is
formed in the voltage holding structure (VHS) area on
the first insulating layer 210.

[0118] Thefirstsource electrode (S1)is connected with
the first source area (SA1) through the via penetrating
through the first insulating layer 210, the first gate elec-
trode (G1) is connected with the first gate area (GA1)
through the via penetrating through the first insulating
layer 210, and the first drain electrode (D1) is connected
with the first drain area (DA1) through the via penetrating
through the first insulating layer 210.

[0119] The second source electrode (S2) is connected
with the second source area (SA2) through the via pen-
etrating through the first insulating layer 210, the second
gate electrode (G2) is connected with the second gate
area (GA2) through the via penetrating through the first
insulating layer 210, and the second drain electrode (D2)
is connected with the second drain area (DA2) through
the via penetrating through the first insulating layer 210.
[0120] The voltage holdingelectrode (VHE)is connect-
ed with the voltage holding area (VHA) through the via
penetrating through the first insulating layer 210.
[0121] The first source electrode (S1), the first gate
electrode (G1), the first drain electrode (D1), the second
source electrode (S2), the second gate electrode (G2),
the second drain electrode (D2), the third source elec-
trode (S3), the third gate electrode (G3), the third drain
electrode (D3), and the voltage holding electrode (VHE)
may be provided in the same layer, and may be formed
of the same material.

[0122] The first source electrode (S1) of the switching
thin film transistor (T1) area is connected with the data
line (DL), and more particularly, is formed as one body
with the dataline (DL). Thus, the dataline (DL)is provided
in the same layer as that of the first source electrode
(S1), and is formed of the same material as that of the
first source electrode (S1).

[0123] Also, the third drain electrode (D3) of the initial-
izing thin film transistor (T3) area is connected with the
reference line (Ref), and is formed as one body with the
reference line (Ref). Thus, the reference line (Ref) is pro-
vided in the same layer as that of the third drain electrode
(D3), and is formed of the same material as that of the
third drain electrode (D3).

[0124] Although not shown in detail, the second gate
electrode (G2) is connected with the first drain electrode
(D1), and the second source electrode (S2) is connected
with the third source electrode (S3). Also, the first gate
electrode (G1) may be connected with the third gate elec-
trode (G3).

[0125] The second insulating layer 220 is formed on
the first source electrode (S1), the first gate electrode
(G1), the first drain electrode (D1), the second source
electrode (S2), the second gate electrode (G2), the sec-
ond drain electrode (D2), the third source electrode (S3),
the third gate electrode (G3), the third drain electrode
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(D3), and the voltage holding electrode (VHE).

[0126] The gate line (GL), the first high power source
line (VDD1), and the voltage holding line (VHL) are
formed on the second insulating layer 220.

[0127] The gate line (GL) may be shared in the switch-
ing thin film transistor (T1) and the initializing thin film
transistor (T3). Thus, the gate line (GL) may be connect-
ed with each of the first gate electrode (G1) and the third
gate electrode (G3) through the via penetrating through
the second insulating layer 220.

[0128] The first high power source line (VDD1) is con-
nected with the second drain electrode (D2) through the
via penetrating through the second insulating layer 220,
and the voltage holding line (VHL) is connected with the
voltage holding electrode (VHE) through the via pene-
trating through the second insulating layer 220.

[0129] The gate line (GL), the first high power source
line (VDD1), and the voltage holding line (VHL) are pro-
vided in the same layer, and are formed of the same
material.

[0130] The third insulating layer 230 is formed on the
gate line (GL), the first high power source line (VDD1),
and the voltage holding line (VHL), and a ninth connection
electrode (CE9) is formed on the third insulating layer
230. The ninth connection electrode (CE9) is connected
with the first high power source line (VDD1) through the
via penetrating through the third insulating layer 230.
[0131] The fourth insulating layer 240 is formed on the
ninth connection electrode (CE9), and a tenth connection
electrode (CE10) is formed on the fourth insulating layer
240. The tenth connection electrode (CE10) is connected
with the ninth connection electrode (CE9) through the via
penetrating through the fourth insulating layer 240.
[0132] The fifth insulating layer 250 is formed on the
tenth connection electrode (CE10), and the second high
power source line (VDD2) is formed on the fifth insulating
layer 250. The second high power source line (VDD2) is
connected with the tenth connection electrode (CE10)
through the via penetrating through the fifth insulating
layer 250.

[0133] Thus, the second high power source line
(VDD2) is connected with the first high power source line
(VDD1) via the tenth connection electrode (CE10) and
the ninth connection electrode (CE9). According to one
embodiment of the present disclosure, the high power
source line (VDD1, VDD2) includes the first high power
source line (VDD1) and the second high power source
line (VDD2) which are provided in the different layers and
are electrically connected with each other, whereby it is
possible to stably supply the high power source to the
second drain electrode (D2) of the driving thin film tran-
sistor (T2).

[0134] The first high power source line (VDD1) and the
second high power source line (VDD2) are provided in a
continuous straight-line shape along a horizontal direc-
tion, but not limited to this structure. The second high
power source line (VDD2) may be provided in a contin-
uous straight-line shape along a horizontal direction, and
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the first high power source line (VDD1) may be provided
in a discontinuous straight-line shape along the horizon-
tal direction.

[0135] FIG. 7Ais a circuit diagram of an individual sub
pixel (P1, P2) of an electroluminescent display device
according to another embodiment of the present disclo-
sure, and FIG. 7B is a circuit diagram of an individual sub
pixel of an electroluminescent display device according
to another embodiment of the present disclosure.
[0136] Except a thin film transistor (T1, T2, T3) and a
capacitor (C1, C2) in each of a first sub pixel (P1) and a
second sub pixel (P2), the electroluminescent display de-
vice of FIG. 7A is identical to the electroluminescent dis-
play device of FIG. 1A, whereby only the different struc-
tures will be described in detail.

[0137] In case of the aforementioned FIG. 1A, the
switching thin film transistor (T1), the driving thin film tran-
sistor (T2), and the initializing thin film transistor (T3) are
formed of NMOS transistors.

[0138] Meanwhile in case of FIG. 7A, a switching thin
film transistor (T1), a driving thin film transistor (T2), and
a initializing thin film transistor (T3) are formed of PMOS
transistors.

[0139] Also, in case of the aforementioned FIG. 1A,
each of the first capacitor (C1) provided in the first sub
pixel (P1) and the second capacitor (C2) provided in the
second sub pixel (P2) is connected with the gate and
source terminals of the driving thin film transistor (T2),
wherein the gate terminal of the driving thin film transistor
(T2) is connected with the drain terminal of the switching
thin film transistor (T1), and the source terminal of the
driving thin film transistor (T2) is connected with the an-
ode terminal of the light emitting device (OLED).

[0140] Meanwhile, in case of FIG. 7A, each of a first
capacitor (C1) provided in a first sub pixel (P1) and a
second capacitor (C2) provided in a second sub pixel
(P2) is connected with gate and source terminals of the
driving thin film transistor (T2), wherein the gate terminal
of the driving thin film transistor (T2) is connected with a
drain terminal of the switching thin film transistor (T1),
and the source terminal of the driving thin film transistor
(T2) is connected with a high power source line (VDD).
[0141] FIG. 7B shows that a voltage holding line (VHL)
is additionally provided. If the electroluminescent display
device according to the present disclosure uses a sem-
iconductor substrate such as silicon wafer, the voltage
holding line (VHL) supplies a voltage for constantly main-
taining a voltage of the semiconductor substrate. Thus,
the circuit diagram of FIG. 7B is not applied to a case of
using a glass substrate or a plastic substrate.

[0142] FIGs. 8 to 10 are plane views illustrating the
electroluminescent display device according to another
embodiment of the present disclosure. FIG. 8 illustrates
remaining structures except the capacitor (C1, C2)in the
circuit diagram of FIG. 7B, FIG. 9 illustrates a structure
obtained by additionally providing the first capacitor (C1)
to FIG. 8, and FIG. 10 illustrates a structure obtained by
additionally providing the second capacitor (C2)to FIG. 9.
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[0143] Except a switched structure of source / drain in
the driving thin film transistor (T2) of the electrolumines-
cent display device shown in FIG. 8, the electrolumines-
cent display device of FIG. 8 is identical in structure to
the electroluminescent display device of FIG. 2. Herein-
after, only the different structures will be described in
detail.

[0144] Asshownin FIG. 8, the driving thin film transis-
tor (T2) of the individual sub pixel (P1, P2) includes a
second gate area (GA2), a second source area (SA2),
and a second drain area (DA2).

[0145] The second source area (SA2) is connected
with a second source electrode (S2) through the via (x),
and the second source electrode (S2) is connected with
the high power source line (VDD) through the via (x). The
second source area (SA2) may be patterned in the indi-
vidual sub pixel (P1, P2) while being overlapped with the
second source electrode (S2), and the second source
electrode (S2) may be patterned in the individual sub
pixel (P1, P2) while being overlapped with the high power
source line (VDD).

[0146] The second drain area (DA2) is connected with
a second drain electrode (D2) through the via (x), and
the second drain electrode (D2) is connected with an
anode electrode (not shown) through the via (x). The sec-
ond drain area (DA2) and the second drain electrode
(D2) may be patterned in the individual sub pixel (P1, P2)
while being overlapped with each other.

[0147] The second drain area (DA2) is connected with
a second source area (SA2) of the initializing thin film
transistor (T3), and the second drain electrode (D2) is
connected with a second source electrode (S2) of the
initializing thin film transistor (T3). The second drain area
(DA2)is formed as one body with the second source area
(SA2), and the second drain electrode (D2) is formed as
one body with the second source electrode (S2).
[0148] As shown in FIG. 9, the first capacitor (C1) is
provided in the first sub pixel (P1).

[0149] Thefirst capacitor (C1)includes a first capacitor
lower electrode (C1-L) and a first capacitor upper elec-
trode (C1-HL, C1-HH).

[0150] Thefirstcapacitor lowerelectrode (C1-L)is con-
nected with a second gate electrode (G2) of the first sub
pixel (P1) through the via (x). Especially, the first capac-
itor lower electrode (C1-L), which extends from the first
sub pixel (P1) to the second sub pixel (P2), is overlapped
with the first sub pixel (P1) and the second sub pixel (P2),
and a cut-off area is provided in the second sub pixel (P2).
[0151] The first capacitor upper electrode (C1-HL, C1-
HH) includes a first lower layer (C1-HL) and a first upper
layer (C1-HH).

[0152] The first lower layer (C1-HL) is connected with
the first upper layer (C1-HH) through the via (x) provided
in the first sub pixel (P1) and the second sub pixel (P2),
and the first upper layer (C1-HH) is connected with the
high power source line (VDD) through the via (x) provided
in the first sub pixel (P1). Thus, the first lower layer (C1-
HL) is connected with the high power source line (VDD)
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through the first upper layer (C1-HH).

[0153] The first lower layer (C1-HL) and the first upper
layer (C1-HH) are extending from the first sub pixel (P1)
to the second sub pixel (P2), and are overlapped with
the first sub pixel (P1) and the second sub pixel (P2).
However, the first upper layer (C1-HH) may be not ex-
tending to the second sub pixel (P2).

[0154] An area of the first lower layer (C1-HL) is rela-
tively larger than an area of the first upper layer (C1-HH)
so that it is possible to increase a capacitance of the first
capacitor (C1). Meanwhile, the area of the firstlower layer
(C1-HL) is relatively smaller than an area of the first ca-
pacitor lower electrode (C1-L), butnotlimited to this struc-
ture.

[0155] As showninFIG. 10, the second capacitor (C2)
is provided in the second sub pixel (P2). The second
capacitor (C2) is overlapped with the first capacitor (C1).
[0156] The second capacitor (C2) includes a second
capacitor lower electrode (C2-L) and a second capacitor
upper electrode (C2-HL, C2-HH).

[0157] The second capacitor lower electrode (C2-L) is
connected with the second gate electrode (G2) of the
second sub pixel (P2) through the via (x) in the cut-off
area of the first capacitor lower electrode (C1-L). The
second capacitor lower electrode (C2-L), which extends
from the second sub pixel (P2) to the first sub pixel (P1),
is overlapped with the first sub pixel (P1) and the second
sub pixel (P2). Unlike the first capacitor lower electrode
(C1-L), the second capacitor lower electrode (C2-L) is
not provided with the additional cut-off area. Thus, an
area of the second capacitor lower electrode (C2-L) is
larger than an area of the first capacitor lower electrode
(C1-L). The second capacitor lower electrode (C2-L) may
be overlapped with the first capacitor lower electrode
(C1-L) and the first capacitor upper electrode (C1-HL,
C1-HH) constituting the first capacitor (C1).

[0158] The second capacitor upper electrode (C2-HL,
C2-HH) includes a second lower layer (C2-HL) and a
second upper layer (C2-HH). The second lower layer
(C2-HL) may be connected with the second upper layer
(C2-HH) through the via provided in the first sub pixel
(P1)and the second sub pixel (P2), and the second upper
layer (C2-HH) may be connected with the high power
source line (VDD). Thus, the second lower layer (C2-HL)
is connected with the high power source line (VDD)
through the second upper layer (C2-HH).

[0159] The second upper layer (C2-HH) may be di-
verged from the high power source line (VDD), whereby
the second upper layer (C2-HH) may be formed as one
body with the high power source line (VDD).

[0160] The secondlowerlayer(C2-HL)andthe second
upper layer (C2-HH), which extend from the second sub
pixel (P2) to the first sub pixel (P1), are overlapped with
the first sub pixel (P1) and the second sub pixel (P2).
However, the second upper layer (C2-HH) may be not
extending to the first sub pixel (P1). An area of the second
lower layer (C2-HL) is relatively larger than an area of
the second upper layer (C2-HH) so that it is possible to
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increase a capacitance of the second capacitor (C2).
Meanwhile, the area of the second lower layer (C2-HL)
may be relatively smaller than an area of the second ca-
pacitor lower electrode (C2-L), but notlimited to this struc-
ture.

[0161] The second lower layer (C2-HL) may be over-
lapped with the first capacitor lower electrode (C1-L) and
the first capacitor upper electrode (C1-HL, C1-HH) con-
stituting the first capacitor (C1). The second upper layer
(C2-HH) is overlapped with the first lower layer (C1-HL)
and the first capacitor lower electrode (C1-L) of the first
capacitor (C1), but not overlapped with the first upper
layer (C1-HH). However, the second upper layer (C2-
HH) may be overlapped with the first upper layer (C1-
HH).

[0162] FIG. 11 is a cross sectional view illustrating the
first sub pixel (P1) and the second sub pixel (P2) of the
electroluminescent display device according to another
embodiment of the present disclosure, which shows an
electrical connection between the driving thin film tran-
sistor (T2) and the capacitor electrode (C1, C2) shown
in FIGs. 8 to 10. A detailed description for the same parts
as those of FIG. 5 will be omitted.

[0163] As shown in FIG. 11, the second source area
(SA2) and the second drain area (DA2) are provided in
the substrate 100.

[0164] Between the second source area (SA2) and the
second drain area (DA2), a gate insulating layer 300 is
formed on the substrate 100, and the second gate area
(GA2) is formed on the gate insulating layer 300.
[0165] Afirstinsulating layer 210 is formed on the sec-
ond gate area (GA2), and the second source electrode
(S2), the second gate electrode (G2), and the second
drain electrode (D2) are formed on the first insulating
layer 210.

[0166] The second source electrode (S2)is connected
with the second source area (SA2) through the via pen-
etrating through the first insulating layer 210, the second
gate electrode (G2) is connected with the second gate
area (GA2) through the via penetrating through the first
insulating layer 210, and the second drain electrode (D2)
is connected with the second drain area (DA2) through
the via penetrating through the first insulating layer 210.
[0167] A second insulating layer 220 is formed on the
second source electrode (S2), the second gate electrode
(G2), and the second drain electrode (D2). Then, an elev-
enth connection electrode (CE11), a twelfth connection
electrode (CE12), a thirteenth connection electrode
(CE13), and the first capacitor lower electrode (C1-L) are
formed on the second insulating layer 220. The eleventh
connection electrode (CE11) and the twelfth connection
electrode (CE12) are formed inthe second sub pixel (P2),
the thirteenth connection electrode (CE13) is formed in
the first sub pixel (P1), and the first capacitor lower elec-
trode (C1-L) extends from the first sub pixel (P1) to the
second sub pixel (P2).

[0168] The eleventh connection electrode (CE11) is
connected with the second source electrode (S2) of the
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second sub pixel (P2) through the via penetrating through
the second insulating layer 220, and the twelfth connec-
tion electrode (CE12) is connected with the second gate
electrode (G2) of the second sub pixel (P2) through the
via penetrating through the second insulating layer 220.
The thirteenth connection electrode (CE13) is connected
with the second drain electrode (D2) of the first sub pixel
(P1) through the via penetrating through the second in-
sulating layer 220, and the first capacitor lower electrode
(C1-L) is connected with the second gate electrode (G2)
of the first sub pixel (P1) through the via penetrating
through the second insulating layer 220.

[0169] A firstinsulating interlayer 410 is formed on the
first capacitor lower electrode (C1-L), and the lower layer
(C1-HL) of the first capacitor upper electrode (C1-HL,
C1-HH) is formed on the first insulating interlayer 410.
The firstinsulating interlayer 410 and the lower layer (C1-
HL) of the first capacitor upper electrode (C1-HL, C1-HH)
extend from the first sub pixel (P1) to the second sub
pixel (P2).

[0170] A third insulating layer 230 is formed on the low-
er layer (C1-HL) of the first capacitor upper electrode
(C1-HL, C1-HH). Then, a fourteenth connection elec-
trode (CE14), a fifteenth connection electrode (CE15), a
sixteenth connection electrode (CE16), and the upper
layer (C1-HH) of the first capacitor upper electrode (C1-
HL, C1-HH) are formed on the third insulating layer 230.
The fourteenth connection electrode (CE14) and the fif-
teenth connection electrode (CE15) are formed in the
second sub pixel (P2), the sixteenth connection electrode
(CE16) is formed in the first sub pixel (P1), and the upper
layer (C1-HH) of the first capacitor upper electrode (C1-
HL, C1-HH) extends from the first sub pixel (P1) to the
second sub pixel (P2).

[0171] The fourteenth connection electrode (CE14) is
connected with the eleventh connection electrode
(CE11) of the second sub pixel (P2) through the via pen-
etrating through the third insulating layer 230, and the
fifteenth connection electrode (CE15) is connected with
the twelfth connection electrode (CE12) of the second
sub pixel (P2) through the via penetrating through the
third insulating layer 230. The sixteenth connection elec-
trode (CE16) is connected with the thirteenth connection
electrode (CE13) of the first sub pixel (P1) through the
via penetrating through the third insulating layer 230. The
upper layer (C1-HH) of the first capacitor upper electrode
(C1-HL, C1-HH) is connected with the lower layer (C1-
HL) of the first capacitor upper electrode (C1-HL, C1-HH)
through the via penetrating through the third insulating
layer 230.

[0172] A fourth insulating layer 240 is formed on the
fourteenth connection electrode (CE14), the fifteenth
connection electrode (CE15), the sixteenth connection
electrode (CE16), and the upper layer (C1-HH). Then, a
seventeenth connection electrode (CE17), an eighteenth
connection electrode (CE18), a nineteenth connection
electrode (CE19), and the second capacitor lower elec-
trode (C2-L) are formed on the fourth insulating layer
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240. The seventeenth connection electrode (CE17) is
formed in the second sub pixel (P2), the eighteenth con-
nection electrode (CE18) and the nineteenth connection
electrode (CE19) are formed in the first sub pixel (P1),
and the second capacitor lower electrode (C2-L) extends
from the second sub pixel (P2) to the first sub pixel (P1).
[0173] The seventeenth connection electrode (CE17)
is connected with the fourteenth connection electrode
(CE14) through the via penetrating through the fourth
insulating layer 240, and the eighteenth connection elec-
trode (CE18) is connected with the upper layer (C1-HH)
of the first capacitor upper electrode (C1-HL, C1-HH)
through the via penetrating through the fourth insulating
layer 240. The nineteenth connection electrode (CE19)
is connected with the sixteenth connection electrode
(CE16) through the via penetrating through the fourth
insulating layer 240, and the second capacitor lower elec-
trode (C2-L) is connected with the fifteenth connection
electrode (CE15) through the via penetrating through the
fourth insulating layer 240. Thus, the second capacitor
lower electrode (C2-L) is connected with the second gate
electrode (G2) of the second sub pixel (P2) via the fif-
teenth connection electrode (CE15) and the twelfth con-
nection electrode (CE12).

[0174] A second insulating interlayer 420 is formed on
the second capacitor lower electrode (C2-L), and the low-
er layer (C2-HL) of the second capacitor upper electrode
(C2-HL, C2-HH) is formed on the second insulating in-
terlayer 420. The second insulating interlayer 420 and
the lower layer (C2-HL) of the second capacitor upper
electrode (C2-HL, C2-HH) extend from the second sub
pixel (P2) to the first sub pixel (P1).

[0175] Afifthinsulating layer 250 is formed on the lower
layer (C2-HL) of the second capacitor upper electrode
(C2-HL, C2-HH). Then, a twentieth connection electrode
(CE20), a twenty-first connection electrode (CE21), and
the upper layer (C2-HH) of the second capacitor upper
electrode (C2-HL, C2-HH) are formed on the fifth insu-
lating layer 250. The twentieth connection electrode
(CE20)is formed inthe second sub pixel (P2), the twenty-
first connection electrode (CE21) is formed in the first
sub pixel (P1), and the upper layer (C2-HH) of the second
capacitor upper electrode (C2-HL, C2-HH) extend from
the second sub pixel (P2) to the first sub pixel (P1).
[0176] The twentieth connection electrode (CE20) is
connected with the seventeenth connection electrode
(CE17) through the via penetrating through the fifth in-
sulating layer 250, and the twenty-first connection elec-
trode (CE21)is connected with the nineteenth connection
electrode (CE19) through the via penetrating through the
fifth insulating layer 250. The upper layer (C2-HH) of the
second capacitor upper electrode (C2-HL, C2-HH) is
connected with the lower layer (C2-HL) of the second
capacitor upper electrode (C2-HL, C2-HH) through the
via penetrating through the fifth insulating layer 250.
[0177] The upper layer (C2-HH) of the second capac-
itor upper electrode (C2-HL, C2-HH) is connected with
the high power source line (VDD), and the upper layer

10

15

20

25

30

35

40

45

50

55

15

(C2-HH) of the second capacitor upper electrode (C2-
HL, C2-HH) is formed as one body with the high power
sourceline (VDD). Also, the high power sourceline (VDD)
is connected with the eighteenth connection electrode
(CE18) through the via penetrating through the fifth in-
sulating layer 250. Thus, the high power source line
(VDD) is connected with the upper layer (C1-HH) of the
first capacitor upper electrode (C1-HL, C1-HH) through
the eighteenth connection electrode (CE18).

[0178] A sixth insulating layer 260 is formed on the
twentieth connection electrode (CE20), the twenty-first
connection electrode (CE21), the upper layer (C2-HH)
of the second capacitor upper electrode (C2-HL, C2-HH),
and the high power source line (VDD). The first electrode
500, which functions as an anode, is formed in each of
the first sub pixel (P1) and the second sub pixel (P2) on
the sixth insulating layer 260.

[0179] The first electrode 500 of the first sub pixel (P1)
is connected with the twenty-first connection electrode
(CE21) through the via penetrating through the sixth in-
sulating layer 260. Thus, the first electrode 500 of the
first sub pixel (P1) is connected with the second drain
electrode (D2) of the first sub pixel (P1) via the twenty-
first connection electrode (CE21), the nineteenth con-
nection electrode (CE19), the sixteenth connection elec-
trode (CE16), and the thirteenth connection electrode
(CE13).

[0180] The first electrode 500 of the second sub pixel
(P2)is connected with the twentieth connection electrode
(CE20) through the via penetrating through the sixth in-
sulating layer 260. Thus, the first electrode 500 of the
second sub pixel (P2) is connected with the second drain
electrode (D2) of the second sub pixel (P2) via the twen-
tieth connection electrode (CE20), the seventeenth con-
nection electrode (CE17), the fourteenth connection
electrode (CE14), and the eleventh connection electrode
(CE11).

[0181] A bank 550 is provided on the sixth insulating
layer 260, and is configured to cover both ends of the
first electrode 500, an emission layer 600 is formed on
the first electrode 500, a second electrode 700 is formed
on the emission layer 600, an encapsulation layer 800 is
formed on the second electrode 700, and a color filter
layer 900 is formed on the encapsulation layer 800.
[0182] FIGs. 12A to 12C illustrate an electrolumines-
cent display device according to another embodiment of
the presentdisclosure, which relate with a head mounted
display (HMD) device. FIG. 12A is a schematic perspec-
tive view, FIG. 12B is a schematic plane view of a virtual
reality (VR) structure, and FIG. 12C is a schematic cross
sectional view of an augmented reality (AR) structure.
[0183] As shown in FIG. 12A, the head mounted dis-
play (HMD) device according to the present disclosure
includes a receiving case 10 and a head mounted band
30.

[0184] A display device, a lens array and an ocular
eyepiece may be received in the inside of the receiving
case 10.
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[0185] The head mounted band 30 is fixed to the re-
ceiving case 10. In the drawings, the head mounted band
30 is configured to surround an upper surface and both
lateral surfaces in a user’s head, but not limited to this
structure. For example, the head mounted band is pro-
vided to fix the head mounted display (HMD) device to a
user’s head, which may be substituted by an eyeglass-
frame shape or a helmet-shaped structure.

[0186] As shown in FIG. 12B, the head mounted dis-
play (HMD) device of the virtual reality (VR) structure
according to the present disclosure includes a left-eye
display device 12, a right-eye display device 11, a lens
array 13, a left-eye ocular eyepiece 20a and a right-eye
ocular eyepiece 20b.

[0187] Theleft-eye display device 12, the right-eye dis-
play device 11, the lens array 13, and the left-eye ocular
eyepiece 20a and the right-eye ocular eyepiece 20b are
received in the aforementioned receiving case 10.
[0188] The same image may be displayed on the left-
eye display device 12 and the right-eye display device
11. In this case, a user can watch a two-dimensional (2D)
image. If an image for a left eye is displayed on the left-
eye display device 12, and an image for a right eye is
displayed on the right-eye display device 11, a user can
watch a three-dimensional (3D) image. Each of the left-
eye display device 12 and the right-eye display device
11 may be formed of the aforementioned display device
shown in FIGs. 1 to 11. In this case, an upper portion
corresponding to a surface for displaying an image in
FIGs. 1 to 11, for example, the color filter layer 900 con-
fronts the lens array 13.

[0189] The lens array 13 may be disposed between
the left-eye ocular eyepiece 20a and the left-eye display
device 12 while being apart from each of the left-eye oc-
ular eyepiece 20a and the left-eye display device 12. That
is, the lens array 13 may be positioned at the front of the
left-eye ocular eyepiece 20a and at the rear of the left-
eye display device 12. Also, the lens array 13 may be
disposed between the right-eye ocular eyepiece 20b and
the right-eye display device 11 while being apart from
each of the right-eye ocular eyepiece 20b and the right-
eye display device 11. That is, the lens array 13 may be
positioned at the front of the right-eye ocular eyepiece
20b and at the rear of the right-eye display device 11.
[0190] The lens array 13 may be a micro lens array.
The lens array 13 may be substituted by a pin hole array.
Owing to the lens array 13, an image displayed on the
left-eye display device 12 or the right-eye display device
11 may be expanded and perceived by a user.

[0191] A user’s left eye (LE) may be positioned at the
left-eye ocular eyepiece 20a, and a user’s right eye (RE)
may be positioned at the right-eye ocular eyepiece 20b.
[0192] As shown in FIG. 12C, the head mounted dis-
play (HMD) device of the augmented reality (AR) struc-
ture according to the present disclosure includes a left-
eye display device 12, a lens array 13, a left-eye ocular
eyepiece 20a, a transmissive reflecting portion 14 and a
transmission window 15. FIG. 12C shows only the left-
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eye structure, for convenience of explanation. The right-
eye structure is identical in structure to the left-eye struc-
ture.

[0193] The left-eye display device 12, the lens array
13, the left-eye ocular eyepiece 20a, the transmissive
reflecting portion 14 and the transmission window 15 are
received in the aforementioned receiving case 10.
[0194] The left-eye display device 12 may be disposed
at one side of the transmissive reflecting portion 14, for
example, an upper side of the transmissive reflecting por-
tion 14 without covering the transmission window 15. Ac-
cordingly, an image may be provided to the transmissive
reflecting portion 14 under the condition that an ambient
background seen through the transmission window 15 is
not covered by the left-eye display device 12.

[0195] The left-eye display device 12 may be formed
of the display device shown in FIGs. 1 to 11. In this case,
an upper portion corresponding to a surface for display-
ing an image in FIGs. 1 to 11, for example, the color filter
layer 900 confronts the transmissive reflecting portion 14.
[0196] The lens array 13 may be provided between the
left-eye ocular eyepiece 20a and the transmissive reflect-
ing portion 14.

[0197] A user’s left eye is positioned at the left-eye oc-
ular eyepiece 20a.

[0198] The transmissive reflecting portion 14 is dis-
posed between the lens array 13 and the transmission
window 15. The transmissive reflecting portion 14 may
include a reflection surface 14a which partially transmits
some of light, and also reflects the remaining light. The
reflection surface 14a is configured to guide an image,
which is displayed on the left-eye display device 12, to-
ward the lens array 13. Thus, a user can watch an image
displayed on the left-eye display device 12 together with
the ambient background through the transmission win-
dow 15. That is, a user can watch one image obtained
by a virtual image overlaid with the ambient real back-
ground, to thereby realize an augmented reality (AR).
[0199] Thetransmission window 15 is disposed in front
of the transmissive reflecting portion 14.

[0200] It will be apparent to those skilled in the art that
various modifications and variations can be made in the
present disclosure without departing from the scope of
the appended claims. Thus, itis intended that the present
disclosure covers the modifications and variations of this
disclosure provided they come within the scope of the
appended claims and their equivalents.

[0201] Also disclosed herein are the following num-
bered clauses:

Clause 1. An electroluminescent display device
comprising:

a substrate including a first sub pixel and a sec-
ond sub pixel which are adjacent to each other;
a driving thin film transistor provided in each of
the first sub pixel and the second sub pixel, and
configured to include a gate electrode, a source
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electrode, and a drain electrode;

a first capacitor electrically connected with gate
and source electrodes of the driving thin film
transistor provided in the first sub pixel; and

a second capacitor electrically connected with
gate and source electrodes of the driving thin
film transistor provided in the second sub pixel,
wherein the first capacitor extends from the first
sub pixel to the second sub pixel, and the second
capacitor extends from the second sub pixel to
the first sub pixel.

Clause 2. The electroluminescent display device ac-
cording to clause 1,

wherein the first capacitor includes a first capacitor
lower electrode which is electrically connected with
any one of the gate and source electrodes of the
driving thin film transistor provided in the first sub
pixel, and a first capacitor upper electrode which is
electrically connected with the other of the gate and
source electrodes of the driving thin film transistor
provided in the first sub pixel,

wherein the first capacitor lower electrode is over-
lapped with the first sub pixel and the second sub
pixel, and the first capacitor upper electrode is over-
lapped with the first sub pixel and the second sub
pixel.

Clause 3. The electroluminescent display device ac-
cording to clause 2, wherein the first capacitor upper
electrode includes a first lower layer and a first upper
layer which are electrically connected with each oth-
er.

Clause 4. The electroluminescent display device ac-
cording to clause 3, wherein an area of the first lower
layeris relatively larger than an area of the first upper
layer.

Clause 5. The electroluminescent display device ac-
cording to clause 3, wherein a distance between the
firstlower layer and the first capacitor lower electrode
is shorter than a distance between the first lower
layer and the first upper layer.

Clause 6. The electroluminescent display device ac-
cording to any of clauses 2-5, wherein the source
electrode of the driving thin film transistor provided
in the first sub pixel is electrically connected with an
anode electrode provided in the first sub pixel.

Clause 7. The electroluminescent display device ac-
cording to clause 6, wherein the first capacitor upper
electrode is connected with the anode electrode via
two connection electrodes provided in the different
layers.

Clause 8. The electroluminescent display device ac-

10

15

20

25

30

35

40

45

50

55

17

cording to any of clauses 2-7, wherein the source
electrode of the driving thin film transistor provided
in the first sub pixel is electrically connected with a
high power source line arranged in a first direction.

Clause 9. The electroluminescent display device ac-
cording to clause 8, wherein the first capacitor upper
electrode is connected with the high power source
line via one connection electrode.

Clause 10. The electroluminescent display device
according to any of clauses 2-9,

wherein the second capacitor includes a second ca-
pacitor lower electrode which is electrically connect-
ed with any one of the gate and source electrodes
of the driving thin film transistor provided in the sec-
ond sub pixel, and a second capacitor upper elec-
trode which is electrically connected with the other
of the gate and source electrodes of the driving thin
film transistor provided in the second sub pixel,
wherein the second capacitor lower electrode is
overlapped with the first sub pixel and the second
sub pixel, and the second capacitor upper electrode
is overlapped with the first sub pixel and the second
sub pixel.

Clause 11. The electroluminescent display device
according to clause 10,

wherein the second capacitor lower electrode is
overlapped with the first capacitor lower electrode
and the first capacitor upper electrode, and

the second capacitor upper electrode is overlapped
with the first capacitor lower electrode and the first
capacitor upper electrode.

Clause 12. The electroluminescent display device
according to clause 10 or 11,

wherein the source electrode of the driving thin film
transistor provided in the second sub pixel is electri-
cally connected with an anode electrode provided in
the second sub pixel, and

the second capacitor upper electrode is connected
with the anode electrode through a via penetrating
through an insulating layer.

Clause 13. The electroluminescent display device
according to any of clauses 10-12,

wherein the source electrode of the driving thin film
transistor provided in the second sub pixel is electri-
cally connected with a high power source line ar-
ranged in a first direction, and

the second capacitor upper electrode is connected
with the high power source line through a via pene-
trating through an insulating layer.

Clause 14. The electroluminescent display device
according to any of clauses 10-13,
wherein an area of the second capacitor lower elec-
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trode is larger than an area of the first capacitor lower
electrode, and the first capacitor lower electrode is
provided with a cut-off area formed in an area where
the second capacitor lower electrode is electrically
connected with the gate electrode of the driving thin
film transistor provided in the second sub pixel.

Clause 15. An electroluminescent display device
comprising:

a substrate including a first sub pixel and a sec-
ond sub pixel which are adjacent to each other;
a driving thin film transistor provided in each of
the first sub pixel and the second sub pixel, and
configured to include a gate electrode, a source
electrode, and a drain electrode;

a first capacitor electrically connected with gate
and source electrodes of the driving thin film
transistor provided in the first sub pixel; and

a second capacitor electrically connected with
gate and source electrodes of the driving thin
film transistor provided in the second sub pixel,
wherein the first capacitor is overlapped with the
second capacitor in the first sub pixel, and the
first capacitor is overlapped with the second ca-
pacitor in the second sub pixel.

Clause 16. The electroluminescent display device
according to clause 15, wherein the first capacitor
and the second capacitor are provided in the different
layers on the substrate.

Clause 17. The electroluminescent display device
according to clause 16,

wherein the first capacitor includes a first capacitor
lower electrode and a first capacitor upper electrode,
the second capacitor includes a second capacitor
lower electrode and a second capacitor upper elec-
trode, and

the second capacitor lower electrode is provided
above the first capacitor upper electrode.

Clause 18. The electroluminescent display device
according to clause 17,

wherein the first capacitor lower electrode, the first
capacitor upper electrode, the second capacitor low-
er electrode, and the second capacitor upper elec-
trode are overlapped with one another in each of the
first sub pixel and the second sub pixel.

Clause 19. The electroluminescent display device
according to any preceding clause, further compris-
ing a bank provided in a boundary between the first
sub pixel and the second sub pixel, and an emission
layer provided on the bank,

wherein a trench is provided inside the bank, and
some portions of the emission layer are disconnect-
edly provided in the trench.
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Clause 20. The electroluminescent display device
according to any preceding clause, further compris-
ing a lens array which is apart from the substrate,
and a receiving case configured to receive the sub-
strate and the lens array therein.

Claims

1.

An electroluminescent display device comprising:

a substrate;

afirst sub pixel and a second sub pixel disposed
adjacent to each other on the substrate;

a driving thin film transistor provided in each of
the first sub pixel and the second sub pixel, and
including a gate electrode, a source electrode,
and a drain electrode;

a first capacitor electrically connected with gate
and source electrodes of the driving thin film
transistor provided in the first sub pixel; and

a second capacitor electrically connected with
gate and source electrodes of the driving thin
film transistor provided in the second sub pixel,
wherein the first capacitor extends from the first
sub pixelto the second sub pixel, and the second
capacitor extends from the second sub pixel to
the first sub pixel.

The electroluminescent display device according to
claim 1, wherein the first capacitor is overlapped with
the second capacitor in the first sub pixel, and the
first capacitor is overlapped with the second capac-
itor in the second sub pixel,

optionally wherein the first capacitor and the second
capacitor are provided in different layers on the sub-
strate.

The electroluminescent display device according to
claim 1 or 2,

wherein the first capacitor includes a first capacitor
lower electrode which is electrically connected with
any one of the gate and source electrodes of the
driving thin film transistor provided in the first sub
pixel, and a first capacitor upper electrode which is
electrically connected with the other of the gate and
source electrodes of the driving thin film transistor
provided in the first sub pixel,

wherein the first capacitor lower electrode is over-
lapped with the first sub pixel and the second sub
pixel, and the first capacitor upper electrode is over-
lapped with the first sub pixel and the second sub
pixel.

The electroluminescent display device according to
claim 3, wherein the first capacitor upper electrode
includes a first lower layer and a first upper layer
which are electrically connected with each other, op-
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tionally wherein an area of the first lower layer is
relatively larger than an area of the first upper layer.

The electroluminescent display device according to
claim 4, wherein a distance between the first lower
layer and the first capacitor lower electrode is shorter
than a distance between the first lower layer and the
first upper layer.

The electroluminescent display device according to
any of claims 3-5, wherein the source electrode of
the driving thin film transistor provided in the first sub
pixel is electrically connected with an anode elec-
trode provided in the first sub pixel, optionally where-
in the first capacitor upper electrode is connected
with the anode electrode via two connection elec-
trodes provided in different layers from each other.

The electroluminescent display device according to
any of claims 3-6, wherein the source electrode of
the driving thin film transistor provided in the first sub
pixel is electrically connected with a high power
source line arranged in a first direction, optionally
wherein the first capacitor upper electrode is con-
nected with the high power source line via a single
connection electrode.

The electroluminescent display device according to
any of claims 3-7,

wherein the second capacitor includes a second ca-
pacitor lower electrode which is electrically connect-
ed with any one of the gate and source electrodes
of the driving thin film transistor provided in the sec-
ond sub pixel, and a second capacitor upper elec-
trode which is electrically connected with the other
of the gate and source electrodes of the driving thin
film transistor provided in the second sub pixel,
wherein the second capacitor lower electrode is
overlapped with the first sub pixel and the second
sub pixel, and the second capacitor upper electrode
is overlapped with the first sub pixel and the second
sub pixel.

The electroluminescent display device according to
claim 8,

wherein the second capacitor lower electrode is
overlapped with the first capacitor lower electrode
and the first capacitor upper electrode, and

the second capacitor upper electrode is overlapped
with the first capacitor lower electrode and the first
capacitor upper electrode.

The electroluminescent display device according to
claim 8 or 9,

wherein the source electrode of the driving thin film
transistor provided in the second sub pixel is electri-
cally connected with an anode electrode provided in
the second sub pixel, and
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the second capacitor upper electrode is connected
with the anode electrode through a via penetrating
through an insulating layer.

The electroluminescent display device according to
any of claims 8-10,

wherein the source electrode of the driving thin film
transistor provided in the second sub pixel is electri-
cally connected with a high power source line ar-
ranged in a first direction, and

the second capacitor upper electrode is connected
with the high power source line through a via pene-
trating through an insulating layer.

The electroluminescent display device according to
any of claims 8-11,

wherein an area of the second capacitor lower elec-
trode is larger than an area of the first capacitor lower
electrode, and the first capacitor lower electrode is
provided with a cut-off area formed in an area where
the second capacitor lower electrode is electrically
connected with the gate electrode of the driving thin
film transistor provided in the second sub pixel.

The electroluminescent display device according to
claim 2,

wherein the first capacitor includes a first capacitor
lower electrode and a first capacitor upper electrode,
the second capacitor includes a second capacitor
lower electrode and a second capacitor upper elec-
trode, and

the second capacitor lower electrode is provided
above the first capacitor upper electrode, optionally
wherein the first capacitor lower electrode, the first
capacitor upper electrode, the second capacitor low-
er electrode, and the second capacitor upper elec-
trode are overlapped with one another in each of the
first sub pixel and the second sub pixel.

The electroluminescent display device according to
any preceding claim, further comprising a bank pro-
vided in a boundary between the first sub pixel and
the second sub pixel, and an emission layer provided
on the bank,

wherein a trench is provided inside the bank, and
some portions of the emission layer are disconnect-
edly provided in the trench.

The electroluminescent display device according to
any preceding claim, further comprising a lens array
which is apart from the substrate, and a receiving
case configured to receive the substrate and the lens
array therein.
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