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(57) ABSTRACT

An electroluminescence display includes a plurality of sub-
pixels, each of the plurality of sub-pixels including a light
emission region, and a first circuit region and a second
circuit region disposed on respective sides of the light
emission region. Power supply lines are configured to sup-
ply a first power to at least one of the second circuit regions
of the sub-pixels arranged at odd-numbered row and the first
circuit regions of the sub-pixels arranged at an even-num-
bered row. A sensing line is configured to supply an initial-
ization voltage or a sensing voltage to at least one of the first
circuit regions of the sub-pixels arranged at the odd-num-
bered row and the second circuit regions of the sub-pixels
arranged in the even-numbered row.
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ELECTROLUMINESCENCE DISPLAY

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This disclosure claims the benefit of Republic of
Korea Patent Application No. 10-2018-0055891 filed on
May 16, 2018, the entire contents of which is incorporated
herein by reference in its entirety.

BACKGROUND

Technical Field

[0002] This disclosure relates to an electroluminescence
display, and more particularly to an electroluminescence
display capable of improving an aperture ratio.

Description of the Related Art

[0003] Inrecent, various flat panel display (FPDs) capable
of reducing weight and volume, which are disadvantages of
CRT (Cathode Ray Tube) display, have been developed. As
such FPDs, various FPDs such as a liquid crystal display
(LCD), a field emission display (FED), a plasma display
panel (PDP), and an electroluminescence display (ELD)
have been developed and utilized.

[0004] Among these FPDs, the electroluminescence dis-
play is a self-luminous display that excites an organic
compound to emit light. The electroluminescence display is
advantageous in that a backlight used in an LCD is not
required, so that it is lightweight and thin and can simplify
a process. Further, the organic light emitting display is
widely used because it can be manufactured at low tem-
perature, has a high response speed of 1 ms or less as well
as low power consumption, wide viewing angle, and high
contrast.

[0005] The electroluminescence display includes a storage
capacitor to maintain a constant current during light emis-
sion. Since the storage capacitor is provided for each pixel
and occupies a certain area, an aperture ratio of the elec-
troluminescence display is reduced. The aperture ratio has
become an important issue in recent years due to the high
resolution trend of display devices. It is necessary to realize
an electroluminescence display having a high aperture ratio,
because the current density of the light emitting element can
be lowered to increase the lifetime of the light emitting
element and an adaptability to a high-resolution display is
increased by increasing the aperture ratio.

BRIEF SUMMARY

[0006] The disclosure is directed to an electrolumines-
cence display having a high aperture ratio suitable for a
high-resolution electroluminescence display.

[0007] According to an aspect of the present disclosure, an
electroluminescence display includes a plurality of sub-
pixels, each of the plurality of sub-pixels including a light
emission region, and a first circuit region and a second
circuit region disposed on respective sides of the light
emission region; power supply lines configured to supply a
first power to at least one of the second circuit regions of the
sub-pixels arranged at an odd-numbered row and the first
circuit regions of the sub-pixels arranged at an even-num-
bered row; and a sensing line configured to supply an
initialization voltage or a sensing voltage to at least one of
the first circuit regions of the sub-pixels arranged at the
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odd-numbered row and the second circuit regions of the
sub-pixels arranged in the even row.

[0008] The plurality of sub-pixels includes a first, a sec-
ond, a third and a fourth sub-pixels. The power supply lines
include a first power supply line disposed at a left side of the
first sub-pixel, and supplying a first power to the second
circuit regions of the first and second sub-pixels disposed at
the odd-numbered row, and supplying the first power to the
first circuit regions of the first and second sub-pixels dis-
posed at the even-numbered rows; and a second power
supply line disposed at a right side of the fourth sub-pixel,
and supplying the first power to the second circuit regions of
the third and fourth sub-pixels disposed at the odd-numbered
row, and supplying the first power to the first circuit regions
of the third and fourth sub-pixels disposed at the even-
numbered row.

[0009] The first power supply line includes a first hori-
zontal power supply branch line connected to the first power
supply line and extended along a row direction; and a first
vertical power supply branch line extended from the first
horizontal power supply branch line along a column direc-
tion. The second power supply line includes a second
horizontal power supply branch line connected to the second
power supply line and extended along the row direction; and
a second vertical power supply branch line extended from
the second horizontal power supply branch line along the
column direction.

[0010] The sensing line includes a first horizontal sensing
branch line connected to the sensing line and extended
toward the first power supply line along the row direction;
a first vertical sensing branch line extended from the first
horizontal sensing branch line along the column direction; a
second horizontal sensing branch line connected to the
sensing line and extended toward the second power supply
line along the row direction; and a second vertical sensing
branch line extended from the second horizontal sensing
branch line along the column direction.

[0011] FEach of the first circuit regions of the sub-pixels
disposed at the odd-numbered row includes a sensing thin
film transistor, wherein each of the second circuit regions of
the sub-pixels disposed at the odd-numbered row includes a
driving thin film transistor. Each of the second circuit
regions of the sub-pixels disposed at the even-numbered row
includes a sensing thin film transistor, wherein each of the
first circuit regions of the sub-pixels disposed at the even-
numbered rows includes a driving thin film transistor.
[0012] The first vertical power supply branch line is
connected to the driving thin film transistors of the first and
second sub-pixels disposed on at least one side of upper and
lower sides of the first horizontal power supply branch line.
The second vertical power supply branch line is connected
to the driving thin film transistors of the third and fourth
sub-pixels disposed on at least one side of upper and lower
sides of the second horizontal power supply branch line.
[0013] The first vertical sensing branch line is connected
to the sensing thin film transistors of the first and second
sub-pixels disposed on at least one side of upper and lower
sides of the first horizontal sensing branch line. The second
vertical sensing branch line is connected to the sensing thin
film transistors of the third and fourth sub-pixels disposed on
at least one side of upper and lower sides of the second
horizontal sensing branch line.

[0014] The electroluminescence display further includes a
first and second data lines disposed between the first sub-
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pixel and the second sub-pixel, and extended in parallel with
each other along the column direction; and a third and fourth
data lines disposed between the third sub-pixel and the
fourth sub-pixel, and extended in parallel with each other
along the column direction. The first circuit region of each
the first to fourth sub-pixels disposed at the odd-numbered
row and the second circuit region of each the first to fourth
sub-pixels disposed at the even-numbered row include the
switching thin film transistor, respectively. The first data line
is connected to the switching thin film transistor of the first
sub-pixel, the second data line is connected to the switching
thin film transistor of the second sub-pixel, the third data line
is connected to the switching thin film transistor of the third
sub-pixel, and the fourth data line is connected to the
switching thin film transistor of the fourth sub-pixel.
[0015] The electroluminescence display further includes a
first scan line and a second scan line disposed at one side of
the sub-pixels disposed at one row and extended in parallel
with each other along the row direction. The first scan line
is connected to a gate electrode of the sensing thin film
transistor, and the second scan line is connected to a gate
electrode of the sensing thin film transistor.

[0016] The light emission region includes a transparent
storage capacitor having a first electrode connected to a
drain electrode of the sensing thin film transistor and a
second electrode connected to a drain electrode of the
switching thin film transistor.

[0017] The electroluminescence display further includes a
storage capacitor having a first electrode and a second
electrode facing each other with an insulating layer inter-
posed therebetween in the light emission region.

[0018] According to an another aspect of the present
disclosure, an electroluminescence display includes a sub-
strate including a plurality of a light emission regions, and
first circuit regions and second circuit regions disposed at
respective sides of the light emission regions; power supply
lines, a sensing line and data lines arranged along a row
direction and extended along a column direction outside the
light emission regions; a semiconductor layer disposed on a
buffer layer covering the power supply lines, the sensing line
and the data lines to expose a portion of them; scan lines,
branch lines and thin film transistors disposed on a gate
insulating layer covering the semiconductor layer to expose
aportion of the semiconductor layer, and disposed in the first
and second circuit regions; color filters disposed to corre-
spond to the light emission regions on a passivation layer
covering the scan lines, the branch lines and the thin film
transistors; and organic light emitting diodes disposed on an
overcoat layer covering the color filters, each of the organic
light emitting diodes being connected to one of the transis-
tors via a contact hole passing through the overcoat layer and
the passivation layer.

[0019] The thin film transistors includes a sensing thin
film transistor, a switching thin film transistor, and a driving
thin film transistor disposed in the first and second circuit
regions. A first and second light shielding patterns are
disposed in each of first circuit regions related to light
emission regions disposed at the odd-numbered row so that
the first light shielding pattern corresponds to a sensing thin
film transistor disposed in the first circuit region of the
odd-numbered row, and the second light shielding pattern
corresponds to a switching thin film transistor disposed in
the first circuit region of the odd-numbered row, and a third
light shielding pattern is disposed in each of second circuit
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regions related to the light emission regions disposed at the
odd-numbered rows so that the third light shielding pattern
corresponds to a driving thin film transistors disposed in the
second circuit region of the odd-numbered row. A fourth
light shielding pattern is disposed in each of first circuit
regions related to light emission regions disposed at the
even-numbered rows so that the fourth light shielding pat-
tern cortesponds to a driving thin film transistor disposed in
the first circuit region of the even-numbered row, and a fifth
and sixth light shielding patterns are disposed in each of
second circuit regions related to light emission regions
disposed in the even-numbered rows so that the third light
shielding pattern corresponds to a sensing thin film transis-
tors disposed in the second circuit region of the even-
numbered row and the sixth light shielding pattern corre-
sponds to a switching thin film transistors disposed in the
second circuit region of the even-numbered row.

[0020] A first electrode of a storage capacitor is disposed
in each of the light emission regions, the first electrode being
disposed on the same layer as the power supply lines, the
sensing line and the data lines.

[0021] Each of the power supply lines, the sensing line and
the data lines includes a transparent conductive layer on the
substrate and a metal layer disposed on the transparent
conductive layer. The first electrode of the storage electrode
includes the transparent conductive layer.

[0022] The power supply lines include a first power supply
line and a second power supply line arranged in parallel with
each other. The first power supply line includes a first
horizontal power supply branch line connected to the first
power supply line and extended along a row direction; and
a first vertical power supply branch line extended from the
first horizontal power supply branch line along a column
direction. The second power supply line includes a second
horizontal power supply branch line connected to the second
power supply line and extended along the row direction; and
a second vertical power supply branch line extended from
the second horizontal power supply branch line along the
column direction.

[0023] The power supply lines include a first power supply
line and a second power supply line arranged in parallel with
each other. The sensing line includes a first horizontal
sensing branch line connected to the sensing line and
extended toward the first power supply line along the row
direction; a first vertical sensing branch line extended from
the first horizontal sensing branch line along the column
direction; a second horizontal sensing branch line connected
to the sensing line and extended toward the second power
supply line along the row direction; and a second vertical
sensing branch line extended from the second horizontal
sensing branch line along the column direction.

[0024] The first vertical power supply branch line is
connected to the driving thin film transistors of the first and
second sub-pixels disposed on at least one side of upper and
lower sides of the first horizontal power supply branch line.
The second vertical power supply branch line is connected
to the driving thin film transistors of the third and fourth
sub-pixels disposed on at least one side of upper and lower
sides of the second horizontal power supply branch line.
[0025] The first vertical sensing branch line is connected
to the sensing thin film transistors of the first and second
sub-pixels disposed on at least one side of upper and lower
sides of the first horizontal sensing branch line. The second
vertical sensing branch line is connected to the sensing thin
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film transistors of the third and fourth sub-pixels disposed on
at least one side of upper and lower sides of the second
horizontal sensing branch line.

[0026] According to the electroluminescence display of
the disclosure, a first circuit region and a second circuit
region separated upward and downward are arranged around
the light emission region of each sub-pixel, and a driving
thin film transistor, a sensing thin film transistor, and a
switching thin film transistor are disposed in different circuit
areas. Accordingly, since the sub-pixels adjacent in the
vertical direction can share a power supply line or a sensing
line, the number of wiring lines can be reduced, so that the
aperture ratio can be improved as much the reduced number
of wiring lines.

[0027] Further, the storage capacitors are not disposed in
the first and second circuit regions except for the light
emission region in each sub-pixel. Therefore, it is possible
to prevent the decrease of the aperture ratio caused due to the
storage capacitor disposed in the first and second circuit
areas.

BRIEF DESCRIPTION OF THE SEVERAL
VIEWS OF THE DRAWINGS

[0028] The accompanying drawings, which are included
to provide a further understanding of the disclosure and are
incorporated in and constitute a part of this specification,
illustrate embodiments of the disclosure and together with
the description serve to explain the principles of embodi-
ments of the disclosure. In the drawings:

[0029] FIG.11is a block diagram schematically illustrating
an electroluminescence display according to an embodiment
of the disclosure;

[0030] FIG. 2 is a circuit diagram schematically illustrat-
ing one example of a sub-pixel of the electroluminescence
display shown in FIG. 1;

[0031] FIG. 3 is an equivalent circuit diagram illustrating
one example of a sub-pixel of the electroluminescence
display shown in FIG. 1;

[0032] FIG. 4 is a plan view schematically illustrating a
unit-pixel constituted by sub-pixels circuits having the
equivalent circuit diagram shown in FIG. 3;

[0033] FIG. 5 is a drawing schematically illustrating a
relationship between the unit-pixel shown in FIG. 4 and
power supply lines and signal supply lines;

[0034] FIG. 6 is a plan view illustrating a unit-pixel of the
electroluminescence display according to an embodiment of
the disclosure;

[0035] FIGS. 7A to 7D are plan views illustrating layer
structures of the unit-pixel shown in FIG. 6;

[0036] FIG.7Ais aplan view illustrating a first conductive
layer constituting a power supply line and a data line
arranged on a substrate;

[0037] FIG. 7B is a plan view illustrating a semiconductor
layer (ACT) disposed on a buffer layer covering the com-
ponents shown in FIG. 7A;

[0038] FIG. 7C is a plan view illustrating a third conduc-
tive layer constituting a scan line and a branch line;
[0039] FIG. 7D is a plan view illustrating an anode elec-
trode disposed in a light emission region of each sub-pixel;
and

[0040] FIG. 8isa cross-sectional view taken along the line
I-I' of FIG. 6.
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DETAILED DESCRIPTION

[0041] Hereinafter, a display device according to an
embodiment of the disclosure will be described with refer-
ence to the accompanying drawings. Like reference numer-
als throughout the disclosure denote substantially identical
components. In the following description, a detailed descrip-
tion of known functions and configurations incorporated
herein will be omitted when they may make the subject
matter of the disclosure rather unclear.

[0042] Hereinafter, an electroluminescence display
according to an embodiment of the disclosure will be
described with reference to FIG. 1.

[0043] FIG. 1is a block diagram schematically illustrating
an electroluminescence display according to an embodiment
of the disclosure.

[0044] Referring to FIG. 1, the electroluminescence dis-
play includes a video processor 110, a timing controller 120,
a data driver 130, a scan driver 140, and a display panel 150.
[0045] The video processor 110 outputs a data enable
signal DE together with a data signal DATA supplied from
the outside. The video processor 110 may output at least one
of a vertical synchronizing signal, a horizontal synchroniz-
ing signal, and a clock signal in addition to the data enable
signal DE, but these signals are omitted for convenience of
explanation.

[0046] The timing controller 120 receives a data signal
DATA in addition to the data enable signal DE or driving
signals including a vertical synchronizing signal, a horizon-
tal synchronizing signal, and a clock signal from the video
processor 110. The timing controller 120 outputs a gate
timing control signal GDC for controlling the operation
timing of the scan driver 140 and a data timing control signal
DDC for controlling the operation timing of the data driver
130 based on the driving signals.

[0047] The data driver 130 samples and latches the data
signal DATA supplied from the timing controller 120 in
response to the data timing control signal DDC supplied
from the timing controller 120, converts the sampled data
signal into a gamma reference voltage, and outputs it. The
data driver 130 outputs the data signal DATA through the
data lines D1 to Dn. The data driver 130 may be formed in
a type of an integrated circuit (IC).

[0048] The scan driver 140 outputs scan signals while
shifting the level of the gate voltage in response to the gate
timing control signal GDC supplied from the timing con-
troller 120. The scan driver 140 outputs the scan signals
through the scan lines G1 to Gm. The scan driver 140 is
formed in a type of an integrated circuit (IC) or a gate-in-
panel type in the display panel 150.

[0049] The display panel 150 displays a video correspond-
ing to the data signal DATA and the scan signal supplied
from the data driver 130 and the scan driver 140. The display
panel 150 includes sub-pixels SP that operate to display the
video.

[0050] The sub-pixels are formed in a top emission mode,
a bottom emission mode, or a dual emission mode depend-
ing on the structure. The sub-pixels SP include a red
sub-pixel, a green sub-pixel, and a blue sub-pixel, or a white
sub-pixel, a red sub-pixel, a green sub-pixel, and a blue
sub-pixel. The sub-pixels SP may have one or more different
emission areas depending on the emission characteristics.
[0051] Next, referring to FIG. 2 and FIG. 3, the sub-pixel
of the electroluminescence display according to an embodi-
ment of the disclosure will be described.
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[0052] FIG. 2 is a circuit diagram schematically illustrat-
ing one example of a sub-pixel of the electroluminescence
display shown in FIG. 1. FIG. 3 is an equivalent circuit
diagram illustrating one example of a sub-pixel of the
electroluminescence display shown in FIG. 1.

[0053] Referring to FIG. 2, one sub-pixel SP constituting
the unit-pixel includes a switching thin film transistor SW, a
driving thin film transistor DT, a storage capacitor Cst, a
compensation circuit CC and an organic light emitting diode
OLED.

[0054] The switching thin film transistor SW stores a data
signal supplied through a first data line D1 to the storage
capacitor Cst as a data voltage in response to a scan signal
supplied through a first scan line G1. The driving thin film
transistor DT operates in accordance with the data voltage
stored in the storage capacitor Cst so that a driving current
flows between a first power supply line EVDD and a second
power supply line EVSS. The organic light emitting diode
OLED operates to emit light in accordance with the driving
current generated by the driving thin film transistor DT.
[0055] The compensation circuit CC is a circuit added in
the sub-pixel to compensate a threshold voltage and so on of
the driving thin film transistor DT. The compensation circuit
CC may comprise one or more thin film transistors. The
configuration of the compensation circuit CC may be vari-
ously configured in a wide variety of ways depending on the
compensation method.

[0056] Referring to FIG. 3, the compensation circuit CC
shown in FIG. 2 includes a sensing thin film transistor ST
and a sensing line VREF. The sensing thin film transistor ST
is connected between the sensing line VREF and a node
(hereinafter referred to as a sensing node) at which a drain
electrode of the driving thin film transistor DT and an anode
electrode of the organic light emitting diode OLED are
connected. The sensing thin film transistor ST operates to
supply an initialization voltage (or a sensing voltage) trans-
mitted through the sensing line VREF to the sensing node or
to sense the voltage or current of the sensing node.

[0057] The switching thin film transistor SW includes a
source electrode connected to a first data line D1 and a drain
electrode connected to a gate electrode of the driving thin
film transistor DT. The driving thin film transistor DT
includes a source electrode connected to a first power supply
line EVDD and a drain electrode connected to the anode
electrode of the organic light emitting diode OLED.
[0058] The storage capacitor Cst includes a first electrode
El connected to the anode electrode of the organic light
emitting diode OLED and a second electrode E2 connected
to the gate electrode of the driving thin film transistor DT.
The second electrode E2 may be formed by making a
semiconductor layer conductive.

[0059] The organic light emitting diode OLED includes
the anode electrode connected to the drain electrode of the
driving thin film transistor DT and a cathode electrode
connected to the second power supply line EVSS.

[0060] The sensing thin film transistor ST includes a
source electrode connected to the sensing line VREF and a
drain electrode connected to the sensing node to which the
anode electrode of the organic light emitting diode OLED is
connected.

[0061] The operation time of the sensing thin film tran-
sistor ST may be similar to, the same as, or different from
that of the switching thin film transistor SW according to the
compensation algorithm (or the configuration of the com-
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pensation circuit). For example, the sensing thin film tran-
sistor ST may have a gate electrode connected to a 1a scan
line G1a, and the switching thin film transistor SW may have
a gate electrode connected to the 15 scan line G1b. As
another example, the 1a scan line Gla connected to the gate
electrode of the sensing thin film transistor ST and the 15
scan line G15 connected to the gate electrode of the switch-
ing thin film transistor SW may be connected to each other.
[0062] The sensing line VREF may be connected to the
data driver 130. In this case, the data driver 130 can sense
the sensing node of the sub-pixel during a non-display
period of a real time video, or a N frame (N is an integer of
1 or more) and generate the sensing result. On the other
hand, the switching thin film transistor SW and the sensing
thin film transistor ST may be turned on at a same time. In
this case, the sensing operation through the sensing line
(VREF) and the data output operation for outputting the data
signal based on a time division method of the data driver 130
are separated (divided) to each other.

[0063] Inaddition, the object to be compensated according
to the sensing result may be a digital data signal, an analog
data signal, a gamma signal, or the like. The compensation
circuit for generating the compensation signal (or the com-
pensation voltage) based on the sensing result may be
implemented in the data driver 130, in the timing controller
120, or by a separate circuit.

[0064] In the example of FIG. 3, the sub-pixel of 3T1C
construction including three thin film transistors consists of
the switching thin film transistor SW, the driving thin film
transistor DT and the sensing thin film transistor ST, one
storage capacitor Cst, and the organic light emitting diode
OLED, has been described as an example. However, when
a compensation circuit CC is added, each sub-pixel may
have constructions of 3T2C, 4T2C, 5T1C, 6T2C, and the
like.

[0065] Hereinafter, a specific sub-pixel array structure of
the electroluminescence display of the disclosure will be
described with reference to FIG. 4.

[0066] FIG. 4 is a plan view schematically illustrating a
unit-pixel constituted by sub-pixels circuits having the
equivalent circuit diagram shown in FIG. 3.

[0067] Referring to FIG. 4, the unit-pixel of the electrolu-
minescence display according to an embodiment of the
disclosure may include four sub-pixels. The four sub-pixels
may consist of first to fourth sub-pixels including a red
sub-pixel R, a green sub-pixel G, a blue sub-pixel B and a
white sub-pixel W. In the following description, for conve-
nience of explanation, 3T1C sub-pixel construction will be
described as an example.

[0068] Each of the first to fourth sub-pixels R, G, B and W
includes a light emission region LE and a first circuit region
C1 and a second circuit region C2 positioned at upper and
lower sides of the light emission region LE, respectively, as
shown in FIG. 4. That is, in the electroluminescence display
according to an embodiment of the disclosure, the first
circuit region C1 and the second circuit region C2 are
separated from each other around the light emission region
LE in each of the first to fourth sub-pixels R, G, B and W.
One of the first and second circuit regions C1, C2 is
positioned on one side of the light emission region LE and
the other one of the first and second circuit regions C1, C2
positioned on the opposite side of the light emission region
LE. In addition, in the electroluminescence display accord-
ing to an embodiment of the disclosure, the switching thin
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film transistors SW and the sensing thin film transistors ST
included in the sub-pixels arranged at odd-numbered rows
may be disposed in the first circuit regions RC1, GC1, BC1
and WCI1, respectively. Also, the driving thin film transistors
DT included in the sub-pixels arranged at the odd-numbered
rows may be disposed in the second circuit regions RC2,
GC2, BC2 and WC2, respectively, and the storage capacitors
Cst included in the sub-pixels arranged at the odd-numbered
rows may be disposed in the light emission regions RLE,
GLE, BLE and WLE, respectively. On the other hand, the
driving thin film transistors DT included in the sub-pixels
arranged at even-numbered rows may be disposed in the first
circuit regions RC1, GC1, BC1 and WCl, respectively.
Also, the switching thin film transistors SW and the sensing
thin film transistor ST included in the sub-pixels arranged at
the even-numbered rows may be disposed in the second
circuit regions RC2, GC2, BC2 and WC2, respectively, and
the storage capacitors Cst included in the sub-pixels
arranged at the even-numbered rows may be disposed in the
light emission regions RLE, GLE, BLE and WLE, respec-
tively.

[0069] Alternatively, the driving thin film transistors DT
included in the sub-pixels arranged at odd-numbered rows
may be disposed in the first circuit regions RC1, GC1, BC1
and WCI, respectively. Also, the switching thin film tran-
sistors SW and the sensing thin film transistors ST included
in the sub-pixels arranged at the odd-numbered rows may be
disposed in the second circuit regions RC2, GC2, BC2 and
WC2, respectively, and the storage capacitors Cst included
in the sub-pixels arranged at the odd-numbered rows may be
disposed in the light emission regions RLE, GLE, BLE and
WLE, respectively. On the other hand, the driving thin film
transistors DT included in the sub-pixels arranged at even-
numbered rows may be disposed in the second circuit
regions RC2, GC2, BC2 and WC2, respectively. Also, the
switching thin film transistors SW and the sensing thin film
transistor ST included in the sub-pixels arranged at the
even-numbered rows may be disposed in the first circuit
regions RC1, GC1, BC1 and WC1, respectively, and the
storage capacitors Cst included in the sub-pixels arranged at
the even-numbered rows may be disposed in the light
emission regions RLE, GLE, BLE and WLE, respectively.

[0070] Inthe electroluminescence display according to the
disclosure, the sub-pixels of the odd-numbered rows and the
even-numbered row include the first circuit regions and the
second circuit regions at upper and lower sides of the light
emission regions. In addition, the circuit elements disposed
in the first circuit regions of the sub-pixels arranged at the
odd-numbered rows and the second circuit regions of the
sub-pixels arranged at the even-numbered rows are the
same, and the circuit elements disposed in the second circuit
regions of the sub-pixels arranged at the odd-numbered rows
and the circuit elements disposed in the first circuit regions
of the sub-pixels arranged at the even-numbered rows are
the same. Thus, the sub-pixels arranged at the odd-numbered
rows and the sub-pixels in arranged the even-numbered rows
can be implemented as a mirror image, so it is possible to
obtain effects of increasing the aperture ratio by sharing the
wiring line common to the sub-pixels arranged at the odd-
numbered rows and the even-numbered rows.

[0071] FIG. 5 shows the configuration of FIG. 4 in more
detail. FIG. 5 is a drawing schematically illustrating a
relationship between the sub-pixels R, G, B and W shown in
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FIG. 4 and power supply lines EVDD, a sensing line VREF
and signal supply lines D1 to D4 and G1 to G6.

[0072] Referring to FIG. 5, the electroluminescence dis-
play according to the disclosure includes the first to fourth
sub-pixels R, G, B, and W constituting one unit-pixel, first
power supply lines EVDD1 and EVDD2, a sensing line
VREF, the data lines D1 to D4 and the scan lines Gla, G15b,
G2a, G2b, G3a and G3b4.

[0073] The first to fourth sub-pixels R, G, B, and W
constituting one unit pixel are repeatedly arranged along a
first direction (for example, a x-axis direction or row direc-
tion) with a predetermined distance therebetween, to form
one row. The sub-pixels arranged in one row are repeatedly
arranged along a second direction (e.g., a y-axis direction or
column direction) crossing the first direction. Accordingly, it
is possible to implement a pixel array including the sub-
pixels R, G, B and W arranged in a plurality of rows.

[0074] The first power supply lines EVDD1 and EVDD2
are arranged to be spaced from a predetermined distance
along the first direction, and extended along the second
direction. Each of the first power supply lines EVDD1 and
EVDD2 includes a first horizontal power supply branch line
EVDD_blh extended in a left-hand side along the first
direction and a first vertical power supply branch line
(EVDD_blv) extended along the second direction from the
first horizontal power supply branch line EVDD_blh. Each
of the first power supply lines EVDDI1 and EVDD?2 also
includes a second horizontal power supply branch line
EVDD_brh extended in a right-hand side along the first
direction and a second vertical power supply branch line
(EVDD_brv) extended along the second direction from the
second horizontal power supply branch line EVDD_brh.

[0075] If the sub-pixels are not arranged on the left-hand
side or the right-hand side of the first power supply lines
EVDD1 and EVDD?2, the first horizontal power supply
branch line EVDD_blh and the first vertical power supply
branch line EVDD_blv or the second horizontal power
supply branch line EVDD_brh and the second vertical
power supply branch line EVDD_brv may not be formed.

[0076] If there are sub-pixels at the upper and lower sides
of the first horizontal power supply branch line EVDD_blh
and the second horizontal power supply branch line EVDD_
brh, the first vertical power supply branch line EVDD_blv
and the second vertical power supply branch line EVDD_
brv may extend in the vertical direction about the first
horizontal power supply branch line EVDD_blh and the
second horizontal power supply branch line EVDD_brh.

[0077] The first horizontal power supply branch line EVD-
D_blh, the second horizontal power supply branch line
EVDD_brh, the first vertical power supply branch line
EVDD_blv and the second vertical power supply branch line
EVDD_brv may be disposed at one side of the sub-pixels
arranged at the odd-numbered row (e.g., the lower side of
the sub-pixels disposed on the first row shown in FIG. 5).

[0078] For example, the second vertical power supply
branch line EVDD_brv connected to the left first power
supply line EVDDI and arranged below first and second
sub-pixels R and G disposed at a first odd-numbered row
may be connected to the driving thin film transistors
arranged in the second circuit regions of the first and second
sub-pixels R and G of the first row and the driving thin film
transistors disposed in the first circuit regions of the first and
second sub-pixels R and G of the second row.
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[0079] Also, the first vertical power supply branch line
EVDD_blv connected to the right first power supply line
EVDD2 and arranged below third and fourth sub-pixels B
and W disposed at the first odd-numbered row may be
connected to the driving thin film transistors arranged in the
second circuit regions of the third and fourth sub-pixels B
and W of the first row and the driving thin film transistors
disposed in the first circuit regions of the third and fourth
sub-pixels B and W of the second row.

[0080] In this way, each of the first vertical power supply
branch line EVDD_blv and the second vertical power supply
branch line EVDD_brv is connected to the driving thin film
transistors disposed in the sub-pixels of the upper side or
lower side thereof.

[0081] The sensing line VREF is disposed between the
first power source lines EVDDI1 and EVDD2 and extends
along the second direction. The sensing line VREF is
arranged such that the first and second sub-pixels R and G
are disposed between the sensing line VREF and the odd-
numbered first power supply line EVDDI, and the third and
fourth sub-pixels B and W are disposed between the sensing
line VREF and the even-numbered first power supply line
EVDD2.

[0082] The sensing line VREF may include a first hori-
zontal sensing branch line VREF_blh extended to the left-
hand side along the first direction and the first vertical
sensing branch line VREF_blv extended the first horizontal
sensing branch line VREF_blh along the second direction
from the first horizontal sensing branch line VREF_blh. The
sensing line VREF may also include a second horizontal
sensing branch line VREF_brh extended to the right-hand
side along the first direction and a second vertical sensing
branch line VREF_brv extended from the second horizontal
sensing branch line VREF_brh along the second direction.
[0083] The first vertical sensing branch line VREF_blv
and the second vertical sensing branch line VREF_brv may
be extended in upper and lower directions about the first
horizontal sensing branch line VREF_blh and the second
horizontal sensing branch line VREF_brh if there are sub-
pixels on both the upper and lower sides of the first hori-
zontal sensing branch line VREF_blh and the second hori-
zontal sensing branch line VREF_brh.

[0084] The first horizontal sensing branch line VREF_blh,
the second horizontal sensing branch line VREF_brh, the
first vertical sensing branch line VREF_blv and the second
vertical sensing branch line VREF_brv are disposed at one
side of the sub-pixels arranged at the odd-numbered row
(e.g., the upper side of the sub-pixels disposed at the first
row of FIG. 5) or one side of the sub-pixels arranged at the
even-numbered rows (e.g., the lower side of the sub-pixels
disposed at the second row of FIG. 5).

[0085] For example, the first vertical sensing branch lines
VREF_blv arranged at upper side of the first and second
sub-pixels R and G of the first odd-numbered row are
connected to the sensing thin film transistors disposed in the
first circuit regions of the sub-pixels R and G of the first
odd-numbered row. Also, the second vertical sensing branch
lines VREF_brv arranged at upper side of the third and
fourth sub-pixels B and W of the first odd-numbered row are
connected to the sensing thin film transistors disposed in the
first circuit regions of the sub-pixels B and W of the first
odd-numbered row.

[0086] The first vertical sensing branch lines VREF_blv
arranged at upper side of the first and second sub-pixels R
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and G of the second odd-numbered row (i.e., a third row) are
connected to the sensing thin film transistors disposed in the
first circuit regions of the sub-pixels R and G of the third row
and the sensing thin film transistors disposed in the second
circuit regions of the sub-pixels R and G of the second row.

[0087] Also, the second vertical sensing branch lines
VREF_brv arranged at upper side of the third and fourth
sub-pixels B and W of the third row are connected to the
sensing thin film transistors disposed in the first circuit
regions of the third and fourth sub-pixels B and W of the
third row and the sensing thin film transistors disposed in the
second circuit regions of the third and fourth pixels B and W
of the second row.

[0088] In this way, each of the first vertical sensing branch
line VREF_blv and the second vertical sensing branch line
VREF_brv may be connected to the sensing thin film
transistors in the sub-pixels disposed at the upper side or the
lower sides thereof.

[0089] The datalines D1 to D4 may be arranged in parallel
between the first and second sub-pixels R and G and
between the third and fourth sub-pixels B and W to be
extended along the second direction. That is, the first data
line D1 and the second data line D2 are arranged in parallel
between the first sub-pixels R and the second sub-pixels G.
The third data line D3 and the fourth data line D4 may be
arranged in parallel between the third sub-pixels B and the
fourth sub-pixels W.

[0090] The first data line D1 may be connected to the
switching thin film transistors SW in the first circuit regions
of the first sub-pixels R disposed at the odd-numbered rows
and the switching thin film transistors SW in the second
circuit regions of the first sub-pixels R disposed at the
even-numbered rows.

[0091] Similarly, the second data line D2 may be con-
nected to the switching thin film transistors SW in the first
circuit regions of the second sub-pixels G disposed at the
odd-numbered rows and the switching thin film transistors
SW in the second circuit regions of the second sub-pixels G
disposed at the even-numbered rows.

[0092] The third data line D3 may be connected to the
switching thin film transistors SW in the first circuit regions
of the third sub-pixels B disposed at the odd-numbered rows
and the switching thin film transistors SW in the second
circuit regions of the third sub-pixels B disposed at the
even-numbered rows.

[0093] The fourth data line D4 may be connected to the
switching thin film transistors SW in the first circuit regions
of the fourth sub-pixels W disposed at the odd-numbered
rows and the switching thin film transistors SW in the
second circuit regions of the fourth sub-pixels W disposed at
the even-numbered rows.

[0094] The scan lines Gla, G1b, G2a, G2b, G3a and G35
are arranged to be extended along the first direction and to
be in parallel along the second direction at one side (for
example, the upper side) of the sub-pixels in each row. The
scan lines Gla, G1b, G2a, G2b, G3a and G35 may be
arranged at the upper side of the sub-pixels in one row. For
example, the first and second scan lines Gla and G15b are
arranged in parallel with each other at the upper side of the
sub-pixels of the first row, the third and fourth scan lines
G2a and G2b are arranged in parallel with each other at the
upper side of the sub-pixels of the second row, and the fifth



US 2019/0355802 A1

and sixth scan lines G3a and G34 are arranged in parallel
with each other at the upper side of the sub-pixels of the third
row.

[0095] Inthe electroluminescence display according to the
disclosure, the first circuit regions and the second circuit
regions are separately disposed at the upper and lower sides
of the light emission region for each sub-pixel. And the first
power supply lines EVDDI1 and EVDD2 and the sensing
line VREF may be connected to the corresponding sub-
pixels disposed at the upper and lower sides thereof by the
corresponding branch lines. Thus, it is possible to reduce the
number of wirings, thereby improving the aperture ratio
because the sub-pixels adjacent in the vertical direction can
share the first power supply line and the sensing line.
[0096] Next, referring to FIGS. 6 to 8, the sub-pixel
structure of the electroluminescence display according to an
embodiment of the disclosure will be described in more
detail.

[0097] FIG. 6 is a plan view illustrating a unit-pixel of the
electroluminescence display according to an embodiment of
the disclosure. FIGS. 7A to 7D are plan views illustrating
layer structures of the unit-pixel shown in FIG. 6. FIG. 7A
is a plan view illustrating a first conductive layer constitut-
ing a power supply line and a data line arranged on a
substrate. FIG. 7B is a plan view illustrating a semiconduc-
tor layer (ACT) disposed on a buffer layer covering the
components shown in FIG. 7A. FIG. 7C is a plan view
illustrating a third conductive layer constituting a scan line
and a branch line. FIG. 7D is a plan view illustrating an
anode electrode disposed in a light emission region of each
sub-pixel. FIG. 8 is a cross-sectional view taken along the
line I-I' of FIG. 6.

[0098] Referring to FIG. 5 and FIGS. 6 to 8, the electrolu-
minescence display according to an embodiment of the
disclosure includes first through fourth sub-pixels R, G, B,
and W constituting one unit-pixel.

[0099] Each of the sub-pixels R, G, B and W includes a
emission region in which the storage capacitor Cst, the color
filter CF and the organic light emitting diode OLED are
disposed, a first circuit region disposed at one side (for
example, an upper side) of the light emission region and
including a sensing thin film transistor ST and a switching
thin film transistor SW, and a second circuit region disposed
at the other side (for example, a lower side) of the light
emission region and including a driving thin film transistor
DT.

[0100] There are a first scan line Gla supplying a first scan
signal to the sensing thin film transistor ST and a second
scan line G14 supplying a second scan signal to the switch-
ing thin film transistor SW at the one side (for example, the
upper side) of the sub-pixels disposed at a same row.
[0101] The first to fourth sub-pixels R, G, B and W
constituting one unit pixel are may be bounded from unit-
pixels neighboring thereto by the first power supply lines
EVDD1 and EVDD2. In other words, a left first power
source line EVDD1 may be arranged at a left side of the first
sub-pixels R disposed along the second direction (column
direction), and a right first power source line EVDD2 may
be arranged at a right side of the fourth sub-pixels W
disposed along the column direction. The left first power
supply line EVDDI may include a second horizontal power
branch line EVDD_brh and a second vertical power branch
line EVDD_brv. The left second horizontal power branch
line EVDD_brh may be extended to a right-hand side along
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ahorizontal direction. The second vertical power branch line
EVDD_brv may be extended from the second horizontal
power branch line EVDD_brh in parallel with the left first
power source line EVDDI and connected to the driving thin
film transistor DT of the sub-pixels disposed at the upper
side and/or the lower side of the second horizontal power
branch line EVDD_brh. The right first power supply line
EVDD2 may include a first horizontal power branch line
EVDD_blh and a first vertical power branch line EVDD_
blv. The first horizontal power branch line EVDD_blh may
be extended to a left-hand side along the horizontal direc-
tion. The first vertical power branch line EVDD_blv may be
extended from the first horizontal power branch line EVDD_
blh in parallel with the right first power source line EVDD2
and connected to the driving thin film transistor DT of the
sub-pixels disposed at the upper side and/or the lower side
upper of the first horizontal power branch line EVDD_blh.
[0102] There may be first and second data lines D1 and D2
in parallel with each other between the first sub-pixels R and
the second sub-pixels G disposed in the column direction.
The first data line D1 may supply data signal to the switch-
ing thin film transistors SW of the first sub-pixels R disposed
at the left-hand side thereof. The second data line D2 may
supply data signal to the switching thin film transistors SW
of the second sub-pixels G disposed at the right-hand side
thereof.

[0103] There may be the third and fourth data lines D3 and
D4 in parallel with each other between the third sub-pixels
B and the fourth sub-pixels W disposed in the column
direction. The third data line D3 may supply data signal the
switching thin film transistors SW of the third sub-pixels B
disposed at the left-hand side thereof. The fourth data line
D4 may supply data signal to the switching thin film
transistors SW of the fourth sub-pixels W disposed at the
right-hand side thereof.

[0104] There may be a sensing line VREF arranged to be
extended along the column direction between the second
sub-pixels G and the third sub-pixels B.

[0105] The sensing line VREF may include a first hori-
zontal sensing branch line VREF_blh and a first vertical
sensing branch line VREF_blv. The first horizontal sensing
branch line VREF_blh may be extended from the sensing
line VREF to the left-hand side along the horizontal direc-
tion. The first vertical sensing branch line VREF_blv may be
connected to the sensing thin film transistors ST of the first
and second sub-pixels R and G disposed at the upper side
and/or the lower side of the first horizontal sensing branch
line VREF_blh.

[0106] The sensing line VREF may also include a second
horizontal sensing branch line VREF_brh and a second
vertical sensing branch line VREF_brv. The second hori-
zontal sensing branch line VREF_brh may be extended from
the sensing line VREF to the right-hand side along the
horizontal direction. The second vertical sensing branch line
VREF_brv may be connected to the sensing thin film
transistors ST of the third and fourth sub-pixels B and W
disposed at the upper side and/or the lower side of the
second horizontal sensing branch line VREF_brh.

[0107] Referring to FIGS. 6, 7A and 8, there are the first
power supply lines EVDD1 and EVDD2, the first and
second data lines D1 and D2, the sensing line VREF, and the
third and fourth data lines D3 and D4 on a substrate SUB.
The first power supply lines EVDD1 and EVDD2 are
arranged in parallel along a first direction (for example,
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x-axis direction or column direction) and extended in a
second direction (for, example, y-axis direction or row
direction) crossing the first direction. The first and second
data lines D1 and D2 are neighbored to and in parallel with
each other between the first power supply lines EVDD1 and
EVDD2. The sensing line VREF is disposed between the
second data line D2 and the third data line D3 and in parallel
therewith. The third and fourth data lines D3 and D4 are
disposed between the sensing line VREF and the right first
power supply line EVDD2 and in parallel therewith.
[0108] The first data line D1 may be disposed at a prede-
termined distance from the left first power supply line
EVDD1 so that the first subpixel R may be positioned
between the first data line D1 and the left first power supply
line EVDDI1. The second data line D2 may be disposed
adjacent to the first data line D1.

[0109] The sensing line VREF is arranged at a predeter-
mined distance from the second data line D2 and the third
data line D3 such that the second subpixel G is positioned
between the sensing line VREF and the second data line D2
and the third subpixel B is positioned between the sensing
line VREF and the third data line D3.

[0110] The third and fourth data lines D3 and D4 may be
disposed adjacent to each other. The fourth data line D4 may
be disposed at a predetermined distance from the right first
power supply line EVDD2 so that the fourth subpixel W
may be positioned between the fourth data line D3 and the
right first power supply line EVDD2.

[0111] There are first circuit regions RC1, GC1, BC1 and
WCI1 and second circuit regions RC2, GC2, BC2 and WC2
between the left power supply line EVDDI and the first data
line D1, the second data line D2 and the sensing line VREF,
the sensing line VREF and the third data line D3, and the
fourth data line D4 and the right power supply line EVDD2,
respectively. The first circuit regions RC1, GC1, BC1 and
WC1 are disposed at the upper side of emission regions
RLE, GLE, BLE and WLE of the first to fourth sub-pixels
R, G, B and W, respectively. The second circuit regions RC2,
GC2, BC2 and WC2 are disposed at the lower side of
emission regions RLE, GLE, BLE and WLE of the first to
fourth sub-pixels R, G, B and W, respectively.

[0112] There may be first light shield patterns LS_ST
corresponding to the sensing thin film transistors ST and
second light shield patterns LS_SW corresponding to the
switching thin film transistors SW in the regions correspond-
ing to the first circuit regions RC1, GC1, BC1, and WC1 of
the first to fourth sub-pixels R, G, B and W, respectively.
[0113] There may be first electrodes E1 of the storage
capacitors Cst in the regions corresponding to the light
emission regions RLE, GLE, BLE and WLE of the first to
fourth sub-pixels R, G, B and W, respectively.

[0114] There may be third light shied patterns LS_DT in
the regions corresponding to the second circuit regions RC2,
GC2, BC2, and WC2 of the first to fourth sub-pixels R, G,
B and W, respectively.

[0115] The first to third light shied patterns LS_ST,
LS_SW and LS_DT protect the sensing thin film transistor
ST, the switching thin film transistor SW and the driving thin
film transistor DT by shielding the light input to channel
areas thereof, respectively.

[0116] The second light shield pattern LS_SW may be
extended from each of the first to fourth data lines D1, D2,
D3, and D4. The first light shield pattern LS_ST, the third
light-shielding pattern LS_DT, and the first electrode E1 of
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the storage capacitor Cst may be electrically connected to
each other and may be formed to be separated from the first
power supply lines EVDD1 and EVDD2 and the first to
fourth data lines D1 to D4.

[0117] Each of the first power supply lines EVDDI1 and
EVDD2, the data lines D1 to D4, the first light shield pattern
LS_ST, the second light shield pattern LS_SW, and the third
light shield pattern LS_DT may have a double layer of a
transparent conductive layer L1 formed on the substrate
SUB and a metal layer L2 formed on the transparent
conductive layer L1.

[0118] The first electrode E1 of the storage capacitor Cst
is formed of the transparent conductive layer L1 and dis-
posed in each of the light emission regions RLE, GLE, BLE,
and WLE. The first electrode E1 of the storage capacitor Cst
can electrically connect the transparent conductive layer 1.1
of the first light-shielding pattern LS_ST to the transparent
conductive layer L1 of the third light-shielding pattern
LS_DT.

[0119] Referring to FIG. 8, a buffer layer BUF may be
disposed on the substrate SUB on which the components
shown in FIG. 7A are formed to cover the components. The
buffer layer BUF protects thin film transistors formed in a
subsequent process from impurity such as alkaline ions
flowing out from the first to third light shield patterns
LS_ST, LS_SW, and LS_DT or the substrate SUB. The
buffer layer BUF may have silicon oxide (SiOx) layer,
silicon nitride (SiNx) layer, or multiple layers thereof.
[0120] Referring to FIGS. 6, 7B, and 8, a semiconductor
layer ACT may be disposed on the buffer layer BUF. The
semiconductor layer (ACT) may be formed of a silicon
semiconductor or an oxide semiconductor. The silicon semi-
conductor may include amorphous silicon or crystallized
polycrystalline silicon. Here, the polycrystalline silicon has
high mobility (100 ¢cm?/Vs or more), low energy consump-
tion power and excellent reliability, and can be applied to a
gate driver for a driving device and/or a multiplexer. The
polycrystalline silicon can also be applied to the driving thin
film transistor in the pixels.

[0121] On the other hand, since the oxide semiconductor
has low off-current, it is suitable for a switching thin film
transistor which has a short ON time and a long off time.
Further, it is suitable for a display device requiring low
speed driving and/or low power consumption because the off
current is small and a voltage holding period of the pixel is
long. Further, the semiconductor layer ACT includes drain
and source regions including a p-type or n-type impurity and
a channel region therebetween.

[0122] The semiconductor layer ACT includes a sensing
semiconductor layer ST_A of the sensing thin film transistor
ST and a switching semiconductor layer SW_A of the
switching thin film transistor SW disposed in the regions
corresponding to the first circuit areas RC1, GC1, BC1, and
WC1 of the sub-pixels R, G, B, and W shown in FIG. 4. The
semiconductor layer ACT includes also a driving semicon-
ductor layer DT_A of the driving thin film transistor DT
disposed in the regions corresponding to the second circuit
areas RC2, GC2, BC2, and WC2 of the sub-pixels R, G, B,
and W, and a light emitting semiconductor layer disposed in
the regions corresponding to the light emission regions of
the first to fourth sub-pixels R, G, B, and W. The light
emitting semiconductor layer may form a second electrode
E2 of the transparent storage capacitor Cst by making
conductive a semiconductor layer in the light emission
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regions. The second electrode E2 of the transparent storage
capacitor Cst may be connected to the switching semicon-
ductor layer SW_A of the switching thin film transistor SW.
Therefore, the second electrodes E2 of the storage capacitors
Cst are disposed in the regions corresponding to the light-
emitting regions RLE, GLE, BLE, and WLE of the first to
fourth sub-pixels R, G, B, and W, respectively, to be
corresponded to the first electrode E1 of the storage capaci-
tor Cst.

[0123] Referring to FIG. 8, a gate insulating film GI may
be disposed on the buffer layer BUF such that a part of the
semiconductor layer ACT and a part of the buffer layer BUF
are exposed. The gate insulating film GI include a silicon
oxide (SiOx), a silicon nitride (SiNx), or a multilayer
thereof.

[0124] Referring to FIGS. 6, 7C and 8, on the buffer layer
BUF and the gate insulating film GI, the first horizontal
sensing branch lines VREF_blh, a second horizontal sensing
branch line VREF_brh, first and second gate lines Gla and
G1b are arranged to cross the first circuit regions RC1, GC1,
BC1 and WC1 of the sub-pixels R, G, B, and W. The first and
second sensing branch lines VREF_blh and VREF_blv, and
the first and second gate lines Gla and G15 may be arranged
in parallel to each other along the second direction.

[0125] The first horizontal sensing branch line VREF_blh
may be arranged to be positioned in the first circuit regions
RC1 and GC1 of the first and second sub-pixels R and G. At
least one first vertical sensing branch line VREF_blv is
extended from the first horizontal sensing branch line
VREF_blh toward the first scan line Gla.

[0126] The second horizontal sensing branch line VREF_
brh may be arranged to be positioned in the first circuit
regions BC1 and WC1 of the third and fourth sub-pixels B
and W. At least one second vertical sensing branch line
VREF_brv is extended from the second horizontal sensing
branch line VREF_brh toward the first scan line Gla.
[0127] Second and third connection patterns CP2 and CP3
may be disposed between the first scan line Gla and the
second scan line G1b. The second connection pattern CP2
connects a drain electrode of sensing thin film transistor ST
to a first electrode E1 of the storage capacitor Cst, which will
be described later. The third connection pattern CP3 con-
nects a data line to a source electrode SW_S of the switching
thin film transistor SW.

[0128] Also, on the buffer layer BUF and the gate insu-
lating film GI, the second horizontal power supply branch
lines EVDD_brh, a first horizontal power supply branch line
EVDD_blh are arranged to cross the second circuit regions
RC2, GC2, BC2 and WC2 of the sub-pixels R, G, B, and W.
The second horizontal power supply branch lines EVDD_
brh are arranged to cross the second circuit regions RC2 and
GC2 of the sub-pixels R and G, and the first horizontal
power supply branch line EVDD_blh are arranged to cross
the second circuit regions BC2 and WC2 of the sub-pixels
B and W. The second horizontal power supply branch lines
EVDD_brh and the first horizontal power supply branch line
EVDD_blh are separated from each other on a same line. At
least one first vertical sensing branch line VREF_brv is
extended from the second horizontal power supply branch
line EVDD_brh toward the first and second emission regions
RLE and GLE. At least one second vertical sensing branch
line VREF blv is extended from the second horizontal
power supply branch line VREF_blh toward the third and
fourth emission regions BLE and WLE.

Nov. 21,2019

[0129] At both ends of the first and second vertical power
supply branch line VREF_brh and VREF_blh, source elec-
trodes DT_S of the driving thin film transistors DT extend-
ing therefrom may be formed.

[0130] There may be drain electrodes DT_D of the driving
thin film transistors DT between the second horizontal
power supply branch line EVDD_brh and the second and
second emission regions RLE and GLE, and between the
first horizontal power supply branch line EVDD_blh and the
third and fourth emission regions BLE and WLE. A first
connection pattern CP1 may be disposed at the one end of
the drain electrode DT_D of the driving thin film transistor
DT. The first connection pattern CP1 connects the drain
electrode DT_D of the driving thin film transistor DT to an
anode electrode which will be described later.

[0131] The components shown in FIG. 7C may be formed
of a metal such as Mo, Al, Cr, Au, Ti, Ni, Nd, and Cu, or
alloy of thereof. For example, they may be formed of a
double layer of molybdenum/aluminum-neodymium or
molybdenum/aluminum.

[0132] Referring to FIG. 8, a passivation film PAS may be
disposed to cover the entire components shown in FIG. 7C.
The passivation film PAS may be formed of a silicon oxide
film (SiOx), a silicon nitride film (SiNx), or a multilayer
thereof to as an insulating film for protecting underlying
components.

[0133] On the passivation film PAS, red, green, blue, and
white color filters CF corresponding to the light emission
regions RLE, GLE, BLE and WLE may be disposed. The
color filters CF transmit white light emitted from an organic
light emitting diode OLED to emit red, green, blue, and
white lights, respectively.

[0134] An overcoat layer OC may be disposed on the
passivation film PAS on which the color filters CF of red,
green, blue, and white are disposed, to cover the color filters
CF. The overcoat layer OC may be a planarizing film for
alleviating a step-coverage of the underlying structure. The
overcoat layer OC may be formed of an organic material
such as polyimide, benzocyclobutene series resin, and acry-
late. The overcoat layer OC may be formed by a method
such as spin on glass (SOG) in which the organic material
is coated in a liquid state and then cured.

[0135] Referring to FIGS. 6, 7D and 8, on the overcoat
layer OC, anode electrodes AN(R), AN(G), AN(B), and
AN(W) of the organic light emitting diode OLED may be
disposed to correspond to the light emission regions RLE,
GLE, BLE and WLE of the sub-pixels R, G, B and W. The
anode electrodes AN (R), AN (G), AN (B), and AN (W) are
operated as pixel electrodes. The anode electrodes AN (R),
AN (G), AN (B), and AN (W) are connected to the drain
electrodes DT_D of the driving thin film transistors DT
exposed via contact hole passing thorough the overcoat layer
OC and the passivation film PAS by the first connection
pattern CP1. The drain electrode DT_D of the driving thin
film transistor DT is disposed in the second circuit regions
RC2, GC2, BC2, and WC2 of the sub-pixels R, G, B, and W.
[0136] The anode electrodes AN (R), AN (G), AN (B), and
AN (W) may be formed of a transparent conductive material
such as indium tin oxide (ITO), indium zinc oxide (IZO), or
zine oxide (ZnQ). When the anode electrodes AN (R), AN
(G), AN (B), AN (W) are reflective electrodes, they may
further include a reflective layer. The reflective layer may be
formed of Al, Cu, Ag, Ni or an alloy thereof, preferably APC
(silver/palladium/copper alloy).
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[0137] A bank layer BN for partitioning sub-pixels is
disposed on the substrate SUB including the anode elec-
trodes AN (R), AN (G), AN (B), and AN (W). The bank layer
BN may be formed of an organic material such as polyimide,
benzocyclobutene series resin, or acrylate. The bank layer
BN can define the light emission regions RLE, GLE, BLE
and WLE that expose the anode electrodes AN (R), AN (G),
AN (B) and AN (W). A light emitting layer EML may be
formed in each the light emission regions RLE, GLE, BLE
and WLE so as to be in contact with the anode electrodes AN
(R), AN (G), AN (B) or AN (W). The light emitting layer
EML is a layer in which electrons and holes are combined
to emit light. A hole injecting layer or a hole transporting
layer may be disposed between the light emitting layer EML
and the anode electrodes AN (R), AN (G), AN (B) or AN
(W). An electron transporting layer or an electron injection
layer may be disposed on the light emitting layer (EML).
[0138] A cathode electrode CAT may be positioned on the
light-emitting layer EML. The cathode electrode CAT may
be disposed on an entire surface of the display portion. The
cathode electrode may be made of Mg, Ca, Al, Ag or an alloy
thereof having a low work function. If the cathode electrode
CAT is a transparent electrode, the cathode electrode CAT
may have a thickness thin enough to transmit light. Also, if
the cathode electrode CAT is a reflective electrode, the
cathode electrode CAT may have a thickness thick enough
to reflect light.

[0139] According to the electroluminescence display of
the disclosure, a first circuit region and a second circuit
region separated upward and downward are arranged around
the light emission region of each sub-pixel, and a driving
thin film transistor, a sensing thin film transistor, and a
switching thin film transistor are disposed in different circuit
areas. Accordingly, since the sub-pixels adjacent in the
vertical direction can share a power supply line or a sensing
line, the number of wiring lines can be reduced, so that the
aperture ratio can be improved as much the reduced number
of wiring lines

[0140] Further, the storage capacitors are not disposed in
the first and second circuit regions except for the light
emission region in each sub-pixel. Therefore, it is possible
to prevent the decrease of the aperture ratio caused due to the
storage capacitor disposed in the first and second circuit
areas.

[0141] It will be apparent to those skilled in the art that
various modifications and variations can be made in the
disclosure without departing from the spirit or scope of the
disclosure. In the example disclosed in the disclosure, an
electroluminescence display has been described as an
example, but the disclosure is not limited thereto. The
disclosure is applied to various flat panel display devices
such as a liquid crystal display device (LCD), a plasma
display panel (PDP), a field emission display device (FED),
and an electrophoretic display device (ED). Therefore, the
technical scope of the disclosure should not be limited to the
contents described in the detailed description of the disclo-
sure but should be defined by the claims.

[0142] The various embodiments described above can be
combined to provide further embodiments. These and other
changes can be made to the embodiments in light of the
above-detailed description. In general, in the following
claims, the terms used should not be construed to limit the
claims to the specific embodiments disclosed in the speci-
fication and the claims, but should be construed to include
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all possible embodiments along with the full scope of
equivalents to which such claims are entitled. Accordingly,
the claims are not limited by the disclosure.

What is claimed is:

1. An electroluminescence display, comprising:

a plurality of sub-pixels arranged in rows, each of the
plurality of sub-pixels including a light emission
region, and a first circuit region and a second circuit
region disposed on respective sides of the light emis-
sion region;

power supply lines configured to supply a first power to
at least one of the second circuit regions of the sub-
pixels arranged at an odd-numbered row and the first
circuit regions of the sub-pixels arranged at an even-
numbered row; and

a sensing line configured to supply an initialization volt-
age or a sensing voltage to at least one of the first circuit
regions of the sub-pixels arranged at the odd-numbered
row or the second circuit regions of the sub-pixels
arranged in the even-numbered row.

2. The electroluminescence display of claim 1, wherein
the plurality of sub-pixels includes a first, a second, a third
and a fourth sub-pixel, and

wherein the power supply lines include:

a first power supply line disposed at a left side of the
first sub-pixel, and configured to supply a first power
to the second circuit regions of the first and second
sub-pixels disposed at the odd-numbered rows, and
configured to supply the first power to the first circuit
regions of the first and second sub-pixels disposed at
the even-numbered rows; and

a second power supply line disposed at a right side of
the fourth sub-pixel, and configured to supply the
first power to the second circuit regions of the third
and fourth sub-pixels disposed at the odd-numbered
rows, and configured to supply the first power to the
first circuit regions of the third and fourth sub-pixels
disposed at the even-numbered row.

3. The electroluminescence display of claim 2, wherein
the first power supply line includes:

a first horizontal power supply branch line connected to
the first power supply line and extending along a row
direction; and

a first vertical power supply branch line extending from
the first horizontal power supply branch line along a
column direction,

wherein the second power supply line includes:

a second horizontal power supply branch line con-
nected to the second power supply line and extend-
ing along the row direction; and

a second vertical power supply branch line extending
from the second horizontal power supply branch line
along the column direction.

4. The electroluminescence display of claim 3, wherein
the sensing line includes:

a first horizontal sensing branch line connected to the
sensing line and extending toward the first power
supply line along the row direction;

a first vertical sensing branch line extending from the first
horizontal sensing branch line along the column direc-
tion;

a second horizontal sensing branch line connected to the
sensing line and extending toward the second power
supply line along the row direction; and
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a second vertical sensing branch line extending from the
second horizontal sensing branch line along the column
direction.

5. The electroluminescence display of claim 4, wherein
each of the first circuit regions of the sub-pixels disposed at
the odd-numbered rows includes a sensing thin film tran-
sistor, wherein each of the second circuit regions of the
sub-pixels disposed at the odd-numbered rows includes a
driving thin film transistor, and

wherein each of the second circuit regions of the sub-
pixels disposed at the even-numbered rows includes a
sensing thin film transistor, wherein each of the first
circuit regions of the sub-pixels disposed at the even-
numbered rows includes a driving thin film transistor.

6. The electroluminescence display of claim 5, wherein
the first vertical power supply branch line is connected to the
driving thin film transistors of the first and second sub-pixels
disposed on at least one side of upper and lower sides of the
first horizontal power supply branch line, and

wherein the second vertical power supply branch line is
connected to the driving thin film transistors of the third
and fourth sub-pixels disposed on at least one side of
upper and lower sides of the second horizontal power
supply branch line.

7. The electroluminescence display of claim 5, wherein
the first vertical sensing branch line is connected to the
sensing thin film transistors of the first and second sub-
pixels disposed on at least one side of upper and lower sides
of the first horizontal sensing branch line, and

wherein the second vertical sensing branch line is con-
nected to the sensing thin film transistors of the third
and fourth sub-pixels disposed on at least one side of
upper and lower sides of the second horizontal sensing
branch line.

8. The electroluminescence display of claim 5, further

comprising:
a first and second data lines disposed between the first
sub-pixel and the second sub-pixel, and extending in
parallel with each other along the column direction; and
a third and fourth data lines disposed between the third
sub-pixel and the fourth sub-pixel, and extending in
parallel with each other along the column direction,
wherein the first circuit region of each the first to fourth
sub-pixels disposed at the odd-numbered row and the
second circuit region of each the first to fourth sub-
pixels disposed at the even-numbered row include a
switching thin film transistor, respectively,
the first data line is connected to the switching thin film
transistor of the first sub-pixel;

the second data line is connected to the switching thin
film transistor of the second sub-pixel;

the third data line is connected to the switching thin
film transistor of the third sub-pixel; and

the fourth data line is connected to the switching thin
film transistor of the fourth sub-pixel.

9. The electroluminescence display of claim 8, further
comprising a first scan line and a second scan line disposed
at one side of the sub-pixels disposed at one row and
extending in parallel with each other along the row direction,

wherein the first scan line is connected to a gate electrode
of the sensing thin film transistor, and the second scan
line is connected to a gate electrode of the switching
thin film transistor.
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10. The electroluminescence display of claim 8, wherein
the light emission region includes a transparent storage
capacitor having a first electrode connected to a drain
electrode of the sensing thin film transistor and a second
electrode connected to a drain electrode of the switching thin
film transistor.

11. The electroluminescence display of claim 1, further
comprising a storage capacitor having a first electrode and a
second electrode facing each other with an insulating layer
interposed therebetween in the light emission region.

12. An electroluminescence display, comprising:

a substrate including a plurality of a light emission
regions, and first circuit regions and second circuit
regions disposed at respective sides of the light emis-
sion regions;

power supply lines, a sensing line and data lines arranged
along a row direction and extending along a column
direction outside the light emission regions;

a semiconductor layer disposed on a buffer layer covering
the power supply lines, the sensing line and the data
lines to expose a portion of the power supply lines,
sensing line and data lines;

scan lines, branch lines and thin film transistors disposed
on a gate insulating layer covering the semiconductor
layer to expose a portion of the semiconductor layer,
and disposed in the first and second circuit regions;

color filters disposed to correspond to the light emission
regions on a passivation layer covering the scan lines,
the branch lines and the thin film transistors; and

organic light emitting diodes disposed on an overcoat
layer covering the color filters, each of the organic light
emitting diodes being connected to one of the transis-
tors via a contact hole passing through the overcoat
layer and the passivation layer.

13. The electroluminescence display of claim 12, wherein
the thin film transistors include a sensing thin film transistor,
a switching thin film transistor, and a driving thin film
transistor disposed in the first and second circuit regions,

wherein a first and second light shielding patterns are
disposed in each of first circuit regions related to light
emission regions disposed at an odd-numbered rows so
that the first light shielding pattern corresponds to a
sensing thin film transistor disposed in the first circuit
region of the odd-numbered rows, and the second light
shielding pattern corresponds to a switching thin film
transistor disposed in the first circuit region of the
odd-numbered rows, and a third light shielding pattern
is disposed in each of second circuit regions related to
the light emission regions disposed at the odd-num-
bered rows so that the third light shielding pattern
corresponds to driving thin film transistors disposed in
the second circuit region of the odd-numbered rows,
and

wherein a fourth light shielding pattern is disposed in each
of first circuit regions related to light emission regions
disposed at an even-numbered rows so that the fourth
light shielding pattern corresponds to a driving thin film
transistor disposed in the first circuit region of the
even-numbered row, and a fifth and sixth light shielding
patterns are disposed in each of second circuit regions
related to light emission regions disposed in the even-
numbered rows so that the fifth light shielding pattern
corresponds to a sensing thin film transistors disposed
in the second circuit region of the even-numbered row
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and the sixth light shielding pattern corresponds to

switching thin film transistors disposed in the second

circuit region of the even-numbered row.

14. The electroluminescence display of claim 13, wherein
a first electrode of a storage capacitor is disposed in each of
the light emission regions, the first electrode being disposed
on the same layer as the power supply lines, the sensing line
and the data lines.

15. The electroluminescence display of claim 14, wherein
each of the power supply lines, the sensing line and the data
lines includes a transparent conductive layer on the substrate
and a metal layer disposed on the transparent conductive
layer, and

wherein the first electrode of the storage capacitor

includes the transparent conductive layer.

16. The electroluminescence display of claim 13, wherein
the power supply lines include a first power supply line and
a second power supply line arranged in parallel with each
other:

wherein the first power supply line includes:

a first horizontal power supply branch line connected to
the first power supply line and extending along a row
direction; and

a first vertical power supply branch line extending from
the first horizontal power supply branch line along a
column direction,

wherein the second power supply line includes:

a second horizontal power supply branch line con-
nected to the second power supply line and extend-
ing along the row direction; and

a second vertical power supply branch line extending
from the second horizontal power supply branch line
along the column direction.

17. The electroluminescence display of claim 13, wherein
the power supply lines include a first power supply line and
a second power supply line arranged in parallel with each
other:
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wherein the sensing line includes:

a first horizontal sensing branch line connected to the
sensing line and extending toward the first power
supply line along the row direction;

a first vertical sensing branch line extending from the
first horizontal sensing branch line along the column
direction;

a second horizontal sensing branch line connected to
the sensing line and extending toward the second
power supply line along the row direction; and

a second vertical sensing branch line extending from
the second horizontal sensing branch line along the
column direction.

18. The electroluminescence display of claim 16, wherein
the first vertical power supply branch line is connected to the
driving thin film transistors of the first and second sub-pixels
disposed on at least one side of upper and lower sides of the
first horizontal power supply branch line, and

wherein the second vertical power supply branch line is
connected to the driving thin film transistors of the third
and fourth sub-pixels disposed on at least one side of
upper and lower sides of the second horizontal power
supply branch line.

19. The electroluminescence display of claim 17, wherein
the first vertical sensing branch line is connected to the
sensing thin film transistors of the first and second sub-
pixels disposed on at least one side of upper and lower sides
of the first horizontal sensing branch line, and

wherein the second vertical sensing branch line is con-
nected to the sensing thin film transistors of the third
and fourth sub-pixels disposed on at least one side of
upper and lower sides of the second horizontal sensing
branch line.
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