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SUBPIXEL DRIVING CIRCUIT AND
ELECTROLUMINESCENT DISPLAY DEVICE
COMPRISING THE SAME

CROSS REFERENCE TO RELATED
APPLICATION

[0001] This application claims the benefit of a Korean
application No. 10-2018-0150786 filed on Nov. 29, 2018,
which is hereby incorporated by reference in its entirety.

BACKGROUND

Field of the Disclosure

[0002] The present disclosure relates to an electrolumi-
nescent display device, and more particularly, to an elec-
troluminescent display device comprising a subpixel driving
circuit capable of compensating for a voltage drop.

Description of the Background

[0003] With the advancement of the information technol-
ogy, the market for a display device which is a connection
medium between a user and information has grown. There-
fore, use of various types of display devices such as an
electroluminescent display device, a liquid crystal display
(LCD) device, and a quantum dot light emitting display
(QLED) device has been increased.

[0004] A display device comprises a display panel includ-
ing a plurality of subpixels, a driver for driving the display
panel, and a power supply unit for supplying a power source
to the display panel. The driver includes a gate driver for
supplying a gate signal to the display panel and a data driver
for supplying a data signal to the display panel.

[0005] For example, the electroluminescent display device
may display an image as a light emitting diode of a subpixel
emits light if the gate signal and the data signal are supplied
to the subpixel. The light emitting diode may be imple-
mented based on an organic material or an inorganic mate-
rial,

[0006] Since the electroluminescent display device dis-
plays an image based on light generated from the light
emitting diode within the subpixel, the electroluminescent
display device has various advantages, whereby exactness of
a subpixel driving circuit for controlling luminescence of the
subpixel is required. For example, time-varying character-
istics (or changes over the time) in which a threshold voltage
of a transistor included in the subpixel driving circuit is
changed may be compensated, whereby exactness of the
subpixel driving circuit may be improved.

[0007] There are various methods for compensating for
time-varying characteristics of the electroluminescent dis-
play device. However, since drop of a voltage applied to a
subpixel is not considered, some of compensation methods
which are generally suggested cause a picture quality issue
such as non-uniform vertical luminance or crosstalk on the
display panel.

[0008] Therefore, a design method of a subpixel driving
circuit for allowing subpixels to emit light at uniform
luminance has been studied.

SUMMARY

[0009] Accordingly, the present disclosure is directed to
an electroluminescent display device using a subpixel driv-
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ing circuit that substantially obviate one or more of the
issues due to limitations and disadvantages of the related art.
[0010] The present disclosure has been made in view of
the above problems, and it is an object of the present
disclosure to provide an electroluminescent display device,
in which a picture quality issue such as non-uniform vertical
luminance or crosstalk on a display panel is solved by
compensation of time-varying characteristics considering a
voltage drop for a voltage applying line.

[0011] The present disclosure provides a subpixel driving
circuit and an electroluminescent display device comprising
the same, in which a subpixel driving circuit per subpixel is
designed to include a circuit for efliciently providing a
reference voltage and thus a driving current excluding a high
potential voltage capable of generating a voltage drop for a
voltage applying line is generated.

[0012] Additional features and aspects will be set forth in
the description that follows, and in part will be apparent
from the description, or may be learned by practice of the
inventive concepts provided herein. Other features and
aspects of the inventive concepts may be realized and
attained by the structure particularly pointed out in the
written description, or derivable therefrom, and the claims
hereof as well as the appended drawings.

[0013] To achieve these and other aspects of the present
disclosure as embodied and broadly described, there is
provided an electroluminescent display device comprising a
pixel including a plurality of subpixels, a plurality of power
lines for providing a power voltage to the plurality of
subpixels, a data line for providing data signals to the
plurality of subpixels, a plurality of gate lines for providing
gate signals to the plurality of subpixels, and a reference
node line for connecting a plurality of reference nodes
included in the plurality of subpixels. Each of the subpixels
comprises a light emitting diode, and a subpixel driving
circuit for controlling light emission of the light emitting
diode, the subpixel driving circuit provides a driving current
without including a high potential voltage to the light
emitting diode as a reference voltage that is applied from one
of the plurality of power lines to the reference node included
in the subpixel, and some of the plurality of subpixels
include a compensation transistor connected to the reference
node receiving the reference voltage. Therefore, since the
reference voltage is applied to the reference node of the
subpixels connected through the reference node line, the
reference voltage provided to the reference node through the
compensation transistor included in some of the subpixels
may solve a picture quality issue of the electroluminescent
display device by providing the driving current which is not
affected by the high potential voltage to the light emitting
diode.

[0014] In another aspect, there is provided an electrolu-
minescent display device comprising a unit pixel existing in
a minimum area where all colors can be expressed through
combination of three primary colors, the unit pixel includes
at least one subpixel including a first compensation transis-
tor and at least one subpixel including a second compensa-
tion transistor, the at least one subpixel includes a reference
node for providing a reference voltage transferred through a
light emitting diode, a driving transistor, switching transis-
tors, a capacitor, and the first compensation transistor or the
second compensation transistor, and a reference node line
for connecting the reference node is arranged in the unit
pixel. Therefore, since the reference voltage is applied to the
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reference node of the subpixels included in the unit pixel
through the compensation transistor and the reference volt-
age is applied to the reference node of the other subpixels
within the unit pixel through the reference node line, the
driving current which is not affected by the high potential
voltage may be provided to the light emitting diode,
whereby a problem of picture quality of the electrolumines-
cent display device may be solved.

[0015] Details of the other aspects are included in the
detailed description and drawings.

[0016] According to the aspects of the present disclosure,
since the subpixel driving circuit included in some of
subpixels includes a compensation transistor for transferring
a reference voltage, a driving current in which a high
potential voltage capable of generating a voltage drop by a
line is not included may be provided to a light emitting
diode, whereby a picture quality problem such as non-
uniform vertical luminance or crosstalk of the electrolumi-
nescent display device may be solved.

[0017] According to the aspects of the present disclosure,
a reference voltage is provided to subpixels through a
reference node line connected to a reference node for a time
period when an n-1th scan signal and an nth scan signal
correspond to gate-on voltages, whereby the subpixel driv-
ing circuit included in the subpixels may compensate for
time-varying characteristics considering a voltage drop of a
high potential voltage.

[0018] According to the aspects of the present disclosure,
a unit pixel comprises a subpixel including a first compen-
sation transistor turned on by an n-1th scan signal and
implemented to apply a reference voltage to a reference
node, and a subpixel including a second compensation
transistor turned on by an nth scan signal and implemented
to apply a reference voltage to a reference node, whereby the
subpixels included in the unit pixel may emit light by a
driving current considering a voltage drop of a high potential
voltage.

[0019] Other systems, methods, features and advantages
will be, or will become, apparent to one with skill in the art
upon examination of the following figures and detailed
description. It is intended that all such additional systems,
methods, features and advantages be included within this
description, be within the scope of the present disclosure,
and be protected by the following claims. Nothing in this
section should be taken as a limitation on those claims.
Further aspects and advantages are discussed below in
conjunction with aspects of the disclosure. It is to be
understood that both the foregoing general description and
the following detailed description of the present disclosure
are examples and explanatory, and are intended to provide
further explanation of the disclosure as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0020] The accompanying drawings, that may be included
to provide a further understanding of the disclosure and are
incorporated in and constitute a part of this application,
illustrate aspects of the disclosure and together with the
description serve to explain various principles of the disclo-
sure.

[0021] In the drawings:

[0022] FIG. 1 is a block diagram illustrating an electrolu-
minescent display device according to an aspect of the
present disclosure;
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[0023] FIG. 2 is a subpixel driving circuit according to an
aspect of the present disclosure;

[0024] FIG. 3 is a waveform diagram illustrating driving
characteristics of a subpixel driving circuit shown in FIG. 2;
[0025] FIGS. 4 and 5 are a subpixel driving circuit
included in a unit pixel according to an aspect of the present
disclosure;

[0026] FIG. 6 is a unit pixel diagram according to an
aspect of the present disclosure; and

[0027] FIG. 7 is a unit pixel diagram according to an
aspect of the present disclosure.

[0028] Throughout the drawings and the detailed descrip-
tion, unless otherwise described, the same drawing reference
numerals should be understood to refer to the same ele-
ments, features, and structures. The relative size and depic-
tion of these elements may be exaggerated for clarity,
illustration, and convenience.

DETAILED DESCRIPTION

[0029] Reference will now be made in detail to aspects of
the present disclosure, examples of which may be illustrated
in the accompanying drawings. In the following description,
when a detailed description of well-known functions or
configurations related to this document is determined to
unnecessarily cloud a gist of the inventive concept, the
detailed description thereof will be omitted. The progression
of processing steps and/or operations described is an
example; however, the sequence of steps and/or operations
is not limited to that set forth herein and may be changed as
is known in the art, with the exception of steps and/or
operations necessarily occurring in a particular order. Like
reference numerals designate like elements throughout.
Names of the respective elements used in the following
explanations are selected only for convenience of writing the
specification and may be thus different from those used in
actual products.

[0030] It will be understood that, although the terms
“first,” “second,” etc. May be used herein to describe various
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 second element could be
termed a first element, without departing from the scope of
the present disclosure.

[0031] The term “at least one” should be understood as
including any and all combinations of one or more of the
associated listed items. For example, the meaning of “at
least one of a first item, a second item, and a third item”
denotes the combination of all items proposed from two or
more of the first item, the second item, and the third item as
well as the first item, the second item, or the third item.
[0032] In the description of aspects, when a structure is
described as being positioned “on or above” or “under or
below” another structure, this description should be con-
strued as including a case in which the structures contact
each other as well as a case in which a third structure is
disposed therebetween. The size and thickness of each
element shown in the drawings are given merely for the
convenience of description, and aspects of the present dis-
closure are not limited thereto.

[0033] The terms “first horizontal axis direction,” “second
horizontal axis direction,” and “vertical axis direction”
should not be interpreted only based on a geometrical
relationship in which the respective directions are perpen-
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dicular to each other, and may be meant as directions having
wider directivities within the range within which the com-
ponents of the present disclosure can operate functionally.

[0034] Features of various aspects of the present disclo-
sure may be partially or overall coupled to or combined with
each other, and may be variously inter-operated with each
other and driven technically as those skilled in the art can
sufficiently understand. Aspects of the present disclosure
may be carried out independently from each other, or may be
carried out together in co-dependent relationship.

[0035] In the present disclosure, a gate driver on a sub-
strate of a display panel may be implemented with an N-type
or P-type transistor. For example, the transistor may be
implemented with a transistor having a metal oxide semi-
conductor field effect transistor (MOSFET) structure. The
transistor may be a three-electrode device, including a gate,
a source, and a drain. The source may supply a carrier to the
transistor. In the transistor, the carrier may start to move
from the source. The drain may be an electrode through
which the carrier may move from the transistor to the
outside.

[0036] Forexample, in the transistor, the carrier may move
from the source to the drain. In an N-type transistor, because
the carrier is an electron, a voltage of the source is lower
than a voltage of the drain for the electron to move from the
source to the drain. In the N-type transistor, because the
electron moves from the source to the drain, a current moves
from the drain to the source. In a P-type transistor, because
the carrier is a hole, the voltage of the source is higher than
the voltage of the drain for the hole to move from the source
to the drain. In the P-type transistor, because the hole moves
from the source to the drain, a current moves from the source
to the drain. The source and the drain of the transistor may
not be fixed and may be switched in accordance with an
applied voltage.

[0037] Hereinafter, a gate-on voltage may be a voltage of
a gate signal for turning on a transistor. A gate-off voltage
may be a voltage for turning off the transistor. For example,
in a p-type transistor, the gate-on voltage may be a logic low
voltage VL, and the gate-off voltage may be a logic high
voltage VH. In an n-type transistor, the gate-on voltage may
be a logic high voltage, and the gate-off voltage may be a
logic low voltage. The inventors of the present disclosure
have recognized the aforementioned problems and have
invented a display device for reducing a voltage drop for a
voltage applying line.

[0038] Hereinafter, a subpixel driving circuit and an elec-
troluminescent display device comprising the same accord-
ing to the aspect of the present disclosure will be described
with reference to the accompanying drawings.

[0039] FIG. 1 is a block diagram illustrating an electrolu-
minescent display device according to an example aspect of
the present disclosure.

[0040] With reference to FIG. 1, the electroluminescent
display device 100 comprises an image processor 110, a
timing controller 120, a gate driver 130, a data driver 140,
a display panel 150, and a power supply unit 180.

[0041] The image processor 110 outputs driving signals
for driving various kinds of devices along with externally
supplied image data. The driving signals outputted from the
image processor 110 may include a data enable signal, a
vertical synchronization signal, a horizontal synchronization
signal, and a clock signal.
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[0042] The timing controller 120 receives the image data
and the driving signals, etc. from the image processor 110.
The timing controller 120 outputs a gate timing control
signal GDC for controlling the operation timing of the gate
driver 130 and a data timing control signal DDC for con-
trolling the operation timing of the data driver 140, based on
the driving signals.

[0043] The gate driver 130 outputs gate signals in
response to the gate timing control signal GDC supplied
from the timing controller 120. The gate driver 130 outputs
the gate signals through gate lines GL(1) to GL(n). The gate
driver 130 may be provided in the form of an IC (integrated
circuit), or may be provided in the form a gate-in-panel
(GIP) built in a display panel 150. The gate driver 130 may
be at each of left and right sides of the display panel 150, or
may be at one side of the left and right sides, although
aspects are not limited to these sides. The gate driver 130
comprises a plurality of stages. For example, a first stage of
the gate driver 130 outputs a first gate signal for driving a
first gate line of the display panel 150.

[0044] The data driver 140 outputs data signals in
response to the data timing control signal DDC supplied
from the timing controller 120. The data driver 140 samples
and latches a digital data signal DATA supplied from the
timing controller 120 and, converts the digital data signal
DATA into an analog data signal based on a gamma refer-
ence voltage. The data driver 140 outputs data signals to the
display panel 150 through data lines DL(1) to DL(m). The
data driver 140 may be provided on the display panel 150 in
the form of an IC (integrated circuit), or may be provided on
the display panel 150 in the form of a chip-on-film (COF).
[0045] The power supply unit 180 outputs a high potential
voltage VDD, a low potential voltage VSS and a reference
voltage VREF. The high potential voltage VDD, the low
potential voltage VSS and the reference voltage VREF
output from the power supply unit 180 are supplied to the
display panel 150. The high potential voltage VDD is
supplied to the display panel 150 through a high potential
voltage line, and the low potential voltage VSS is supplied
to the display panel 150 through a low potential voltage line.
The voltages output from the power supply unit 180 may be
used by the gate driver 130 or the data driver 140.

[0046] The display panel 150 displays an image in
response to the gate signals and the data signals respectively
supplied from the gate driver 130 and the data driver 140,
and the power source supplied from the power supply unit
180. The display panel 150 comprise pixels P operating to
display an image.

[0047] The display panel 150 includes a display area DA
in which the pixels P are arranged in row and column, and
a non-display area NDA where various signal lines or pads
are formed outside the display area DA. Because the display
area DA is an area in which an image is displayed, the pixels
P are in the display area DA. Because the non-display area
NDA is an area in which an image is not displayed, dummy
pixels are in the non-display area NDA but the pixels P are
not therein.

[0048] The pixel P includes a plurality of subpixels, and
displays an image based on gray displayed by each subpixel.
Each subpixel is connected with a data line arranged along
a column line (or column direction), and is connected to a
gate line (or pixel line) arranged along a row line (or row
direction). The subpixels on a same pixel line are driven
simultaneously while sharing a same gate line. When the
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subpixels arranged in a first pixel line are defined as “first
subpixels” and the subpixels arranged in an nth pixel line are
defined as “nth subpixels”, the first subpixels to the nth
subpixels are driven sequentially.

[0049] The pixels of the display panel 150 are arranged in
the form of matrix to constitute a pixel array, but aspects are
not limited to this case. For example, the pixels may be
arranged in various forms, such as a stripe form, and a
diamond form, in addition to the matrix form. When a
minimum area which can express all colors through com-
bination of three primary colors of red, green and blue is
defined as a unit pixel, a size and shape of the unit pixel may
be changed in accordance with an arrangement form of the
pixels. As the case may be, the subpixels may include white
and yellow in addition to red, green and blue.

[0050] The pixels P may include two or more of red
subpixels, green subpixels, and blue subpixels, may include
two or more of white subpixels, red subpixels, green sub-
pixels, and blue subpixels, or may include two or more of
red subpixels, green subpixels, blue subpixels and yellow
subpixels. The subpixels may have one or more different
light-emission areas depending on the light-emission char-
acteristics. For example, a pixel which includes red subpix-
els, green subpixels and blue subpixels may constitute a unit
pixel. Otherwise, a pixel which includes red subpixels and
green subpixels and a pixel which includes blue subpixels
and green subpixels may constitute a unit pixel. Otherwise,
a pixel which includes red subpixels and green subpixels and
a pixel which includes blue subpixels and white subpixels
may constitute a unit pixel. Otherwise, a pixel which
includes red subpixels and blue subpixels and a pixel which
includes green subpixels and yellow subpixels may consti-
tute a unit pixel. Otherwise, of a pixel which includes red
subpixels, green subpixels and blue subpixels, a pixel which
includes and a pixel which includes white subpixels and any
two of red subpixels, green subpixels and blue subpixels, the
red subpixels, the green subpixels, the blue subpixels and the
white subpixels may constitute a unit pixel.

[0051] FIG. 2 is a subpixel driving circuit according to an
example aspect of the present disclosure. FIG. 3 is a wave-
form diagram illustrating driving characteristics of a sub-
pixel driving circuit shown in FIG. 2. Subpixels SP which
are in an nth row and an mth column will be described with
reference to FIG. 2.

[0052] The display panel 150 includes a display area DA
in which an image is displayed based on subpixels SP and
a non-display area NDA in which a signal line or a driving
circuit is arranged and an image is not displayed.

[0053] The electroluminescent display device 100 display
an image based on light generated from a light emitting
diode EL included in the subpixels SP. However, because the
electroluminescent display device 100 has time-varying
characteristics (or changes over time) in which a threshold
voltage of an element (e.g., driving transistor or the like)
included in the subpixel SP is changed, it is required to
compensate for the threshold voltage.

[0054] Therefore, a subpixel driving circuit for solving a
picture quality issue such as non-uniform vertical luminance
or crosstalk of the electroluminescent display device 100
according to the aspect of the present disclosure will be
described. The subpixel driving circuit which will be
described later includes, but aspects are not limited to, P type
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transistors, for example. The subpixel driving circuit accord-
ing to the aspect of the present disclosure is applicable to N
type transistors.

[0055] As shown in FIGS. 2 and 3, in the electrolumines-
cent display device 100 according to an example aspect, the
reference voltage VREF is externally applied to the refer-
ence node Nref'to reduce a voltage drop of the high potential
voltage VDD applied to the subpixel SP. An nth scan signal
Scan(n) and an nth light emission control signal Em(n) are
provided to the subpixel SP. In this case, the externally
applied voltage means the voltage applied from the non-
display area NDA corresponding to the outside of the
display area DA. The reference voltage VREF may be
provided from a power supply unit separately packaged in
the display panel 150, or the nth scan signal Scan(n) and the
nth light emission control signal Em(n) may be provided
from the gate driver 130 arranged in the non-display area
NDA.

[0056] The reference voltage VREF applied through a
reference voltage line is transferred to the reference node
Nref of the subpixel SP for a specific period. The reference
voltage VREF may have a voltage level between the high
potential voltage VDD and the low potential voltage VSS or
avoltage level equivalent to the high potential voltage VDD.
For example, the high potential voltage may be 4.6V, and the
reference voltage may be 4.0V.

[0057] The gate driver 130 includes a scan driver and an
emission driver, which supply a scan signal and a light
emission control signal to the subpixels SP arranged along
a pixel line. Each of the scan driver and the emission driver
includes a plurality of stages. An nth stage of each of the
scan driver and the emission driver outputs the nth scan
signal Scan(n) and the nth light emission signal Em(n) to
drive the nth subpixel SP.

[0058] The subpixel SP according to the aspect of the
present disclosure includes a subpixel driving circuit and a
light emitting diode EL, and the subpixel driving circuit
includes first to seventh transistors T1 to T7, a driving
transistor DT, and a capacitor Cst. In the shown aspect of the
present disclosure, the subpixel SP is implemented based on
a total of eight transistors and one capacitor. However, the
aspect of the present disclosure is not limited to the shown
aspect. Hereinafter, a configuration and a connection rela-
tion of the nth subpixel SP will be described.

[0059] Referring to FIGS. 2 and 3, the driving transistor
DT includes a gate connected to a gate node DGT, a source,
and a drain. The source of the driving transistor DT is a first
electrode of the driving transistor DT, and the drain of the
driving transistor DT is a second electrode of the driving
transistor DT.

[0060] A gate of the first transistor T1 is connected to the
nth scan line, a first electrode of the first transistor T1 is
connected to the mth data line DL(m), and a second elec-
trode of the first transistor T1 is connected to a first electrode
of the second transistor T2 and the first electrode of the
driving transistor DT. The first transistor T1 is turned on to
correspond to the nth scan signal Scan(n) of the logic low
voltage VL applied through the nth scan line. If the first
transistor T1 is turned on, the data voltage Vdata(m) applied
through the mth data line DL(m) is applied to the second
electrode of the first transistor T1.

[0061] A gate of the second transistor T2 is connected to
the nth light emission control signal line, a first electrode of
the second transistor T2 is connected to the second electrode
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of the first transistor T1, and a second electrode of the
second transistor T2 is connected to a high potential power
line and a first electrode of the seventh transistor T7. The
second transistor T2 is turned on to correspond to the nth
light emission control signal Em(n) of the logic low voltage
VL applied through the nth light emission control signal
line. If the second transistor T2 is turned on, the data voltage
Vdata(m) charged in the second electrode of the first tran-
sistor T1 is transferred to one end of the capacitor Cst
through the second transistor T2 and the seventh transistor
T7.

[0062] A gate of the third transistor T3 is connected to the
nth scan line, a first electrode of the third transistor T3 is
connected to the second electrode of the driving transistor
DT, and a second electrode of the third transistor T3 is
connected to the gate of the driving transistor DT. The third
transistor T3 is turned on to correspond to the nth scan signal
Scan(n) of the logic low voltage VL applied through the nth
scan line. If the third transistor T3 is turned on, because the
gate and the second electrode of the driving transistor DT are
conducted, the driving transistor DT becomes a diode con-
nection state.

[0063] A gate of the fourth transistor T4 is connected to
the n-1th scan line, a first electrode of the fourth transistor
T4 is connected to an initialization voltage line, and a second
electrode of the fourth transistor T4 is connected to the other
end of the capacitor Cst, the second electrode of the third
transistor T3 and the gate of the driving transistor DT. The
fourth transistor T4 is turned on to correspond to the n-1th
scan signal Scan(n-1) of the logic low voltage VL applied
through the n-1th scan line. If the fourth transistor T4 is
turned on, a gate node DTG of the driving transistor DT is
initialized based on an initialization voltage Vini. In this
case, the gate node DTG of the driving transistor DT is
connected with the gate of the driving transistor DT.
[0064] A gate of the fifth transistor T5 is connected to the
nth light emission control signal line, a first electrode of the
fifth transistor T5 is connected to the second electrode of the
driving transistor DT, and a second electrode of the fifth
transistor T5 is connected to an anode of the light emitting
diode EL. The fifth transistor T5 is turned on to correspond
to the nth light emission control signal Em(n) of the logic
low voltage VL applied through the nth light emission
control signal line. If the fifth transistor T5 is turned on, the
light emitting diode EL emits light to correspond to a driving
current provided through the driving transistor DT.

[0065] A gate of the sixth transistor T6 is connected to the
nth scan line, a first electrode of the sixth transistor T6 is
connected to the initialization voltage line, and a second
electrode of the sixth transistor T6 is connected to the second
electrode of the fifth transistor T5 and the anode of the light
emitting diode EL. The sixth transistor T6 is turned on to
correspond to the nth scan signal Scan(n) of the logic low
voltage VL applied through the nth scan line. If the sixth
transistor T6 is turned on, the anode of the light emitting
diode EL is initialized based on the initialization voltage
Vini.

[0066] A gate of the seventh transistor T7 is connected to
the nth light emission control signal line, a first electrode of
the seventh transistor T7 is connected to the high potential
power line and the second electrode of the second transistor
T2, and a second electrode of the seventh transistor T7 is
connected to one end of the capacitor Cst. The seventh
transistor T7 is turned on to correspond to the nth light
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emission control signal Em(n) of the logic low voltage VL
applied through the nth light emission control signal line. If
the seventh transistor T7 is turned on, the data voltage
Vdata(m) charged in the second electrode of the first tran-
sistor T1 is transferred to one end of the capacitor Cst
through the second transistor T2.

[0067] One end of the capacitor Cst is connected to the
second electrode of the seventh transistor T7, and the other
end of the capacitor Cst is connected to the second electrode
of the fourth transistor T4. A node connected to the second
electrode of the seventh transistor T7 and one end of the
capacitor Cst is defined as the reference node Nref to which
the reference voltage VREF is transferred. The anode of the
light emitting diode EL is connected to the second electrode
of the fifth transistor T5, and a cathode of the light emitting
diode EL is connected to a low potential power line. The low
potential voltage VSS is applied to the cathode through the
low potential power line.

[0068] Referring to FIG. 3, the subpixel SP according to
the aspect of the present disclosure operates in the order of
a first initialization period INI, a sampling and second
initialization period SAM, a holding period HLD, and a light
emission period EMI. The first initialization period INT is a
period for initializing the gate node DTG of the driving
transistor DT. The sampling and second initialization period
SAM is a period for initializing the light emitting diode EL
while sampling the threshold voltage of the driving transis-
tor DT. The holding period HLD is a period for maintaining
the data voltage Vdata(m) applied through the mth data line
DL(m) in a specific node. The light emission period EMI is
a period for allowing the light emitting diode EL to emit
light through the driving current generated based on the data
voltage Vdata(m).

[0069] As the subpixel SP according to the aspect of the
present disclosure has the first initialization period INI and
the sampling and second initialization period SAM for a
period (period for maintaining the logic high voltage VH)
for not applying the nth light emission control signal Em(n),
internal circuit based compensation is performed. Operation
characteristics for these periods are as follows. As an
example, the n-1th scan signal Scan(n-1) and the nth scan
signal Scan(n) are applied to the logic low voltage VL for
one horizontal period (1H). Also, each of the first initializa-
tion period INT and the sampling and second initialization
period SAM is performed for one horizontal period (1H).
[0070] For the first initialization period INI, the fourth
transistor T4 is turned on to correspond to the n—1th scan
signal Scan(n-1) of the logic low voltage VL applied
through the n—1th scan line. In this case, the initialization
voltage Vini lower than the high potential voltage VDD
applied through the high potential power line is applied to
the initialization voltage line. By this operation, the gate
node DTG of the driving transistor DT is initialized based on
the initialization voltage Vini. The reference voltage VREF
is applied to the reference node Nref to initialize one end of
the capacitor Cst to the reference voltage.

[0071] For the sampling and second initialization period
SAM, the first transistor T1, the third transistor T3 and the
sixth transistor T6 are turned on to correspond to the nth scan
signal Scan(n) of the logic low voltage VL applied through
the nth scan line. The reference voltage VREF is continu-
ously applied to the reference node Nref. The data voltage
Vdata(m) applied through the mth data line DL(m) by the
turn-on operation of the first transistor T1 is applied to the
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first electrode of the driving transistor DT. Because the
driving transistor DT becomes a diode connection state by
the turn-on operation of the third transistor T3, the threshold
voltage of the driving transistor DT is sampled. The data
voltage Vdata(m) applied to the first electrode of the driving
transistor DT is charged in the gate node DTG of the driving
transistor DT. Also, the light emitting diode EL is initialized
based on the initialization voltage Vini by the turn-on
operation of the sixth transistor T6.
[0072] The holding period HLD is varied depending on a
period of a clock signal of a light emitting driver for
outputting the nth light emission control signal Em(n) and a
period of a clock signal of the scan driver for outputting the
nth scan signal Scan(n). For example, the holding period
HLD may be one horizontal period 1H or more. For the
holding period HLD, the capacitor Cst charges and main-
tains the data voltage based on a voltage difference between
both ends. As the nth scan signal Scan(n) is shifted from the
logic low voltage VL to the logic high voltage VH for the
holding period HLD, the voltage of the gate node DTG of
the driving transistor DT may be varied a little by a parasitic
capacitor.
[0073] For the light emission period EMI, the second
transistor T2, the seventh transistor T7 and the fifth transistor
T5 are turned on to correspond to the nth light emission
control signal Em(n) of the logic low voltage VL applied
through the nth light emission control signal line. The high
potential voltage VDD applied through the high potential
power line by the turn-on operation of the second transistor
T2 is applied to the first electrode of the driving transistor
DT. The high potential voltage VDD applied through the
high potential power line by the turn-on operation of the
seventh transistor T7 is applied to the reference node Nref
which is one end of the capacitor Cst. In this case, the
voltage of the gate node DTG of the driving transistor DT,
which is the other end of the capacitor Cst, is changed by
being subjected to coupling as much as the voltage of the
reference node Nref, which is shifted from the reference
voltage VREF to the high potential voltage VDD.
[0074] As the reference voltage VREF is provided to the
reference node Nref such that a voltage drop value of the
high potential voltage VDD is considered for the first
initialization period INI and the sampling and second ini-
tialization period SAM, the subpixel SP according to the
aspect of the present disclosure is compensated. Therefore,
the current of the compensated subpixel SP is expressed as
the following equation.

Toled=K{(Vsg-|Vth|y*=K{(VDD-(Vdata(m)- | Vih|+

VDD-VREF)-| Vi |}>=K(VREE-Vdata(m))?

[0075] In the above equation, Ioled denotes a current
flowing through the light emitting diode EL, K denotes a
constant, Vsg denotes the voltage between the source and
the gate of the driving transistor DT, Vth denotes the
threshold voltage of the driving transistor DT, VDD denotes
the high potential voltage applied through the high potential
power line, VREF denotes the reference voltage applied
through the reference voltage line, and Vdata(m) denotes the
data voltage applied through the mth data line DL{m).
[0076] As noted in the above equation, loled is determined
by the difference between the reference voltage VREF and
the data voltage Vdata(m). According to the equation, it is
noted from the nth subpixel SP according to the aspect of the
present disclosure that the voltage drop value of the high
potential voltage VDD applied through the high potential
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power line can be compensated by the reference voltage
VREF applied for the first initialization period INI and the
sampling and second initialization period SAM.

[0077] Hereinafter, the subpixel driving circuit for provid-
ing the reference voltage VREF to the reference node Nref
for the first initialization period INI and the sampling and
second initialization period SAM will be described.

[0078] FIGS. 4 and 5 are a subpixel driving circuit
included in a unit pixel according to an example aspect of
the present disclosure. The subpixel driving circuit of FIGS.
4 and 5 is modified from the subpixel driving circuit
according to an example aspect of FIG. 2, and the connec-
tion relation of the other transistors T1 to T6 and the
capacitor except the seventh transistor T7 is equally applied
to the subpixel driving circuit of FIGS. 4 and 5. Therefore,
description repeated with FIG. 2 will be omitted or briefly
described.

[0079] Referring to FIG. 4, the subpixel driving circuit of
FIG. 2 includes a 7-1th transistor T7-1 instead of the seventh
transistor T7. A gate of the 7-1th transistor T7-1 is connected
to the n—-1th scan line, a first electrode of the 7-1th transistor
T7-1 is connected to the reference voltage line, and a second
electrode of the 7-1th transistor T7-1 is connected to the
reference node Nref which is one end of the capacitor Cst.
The 7-1th transistor T7-1 is turned on to correspond to the
n-1th scan signal Scan(n-1) of the logic low voltage VL
applied through the n-1th scan line. If the 7-1th transistor
T7-1 is turned on, the reference voltage VREF provided
through the reference voltage line is transferred to the
reference node Nref which is one end of the capacitor Cst.
The reference node Nref according to an example aspect is
connected to the reference node of an adjacent subpixel
through the reference node line. The reference node line for
connecting the reference node Nref of the subpixel in the nth
pixel line is defined as the nth reference node line Nrefl.(n).
The reference node line will be described with reference to
FIGS. 6 and 7.

[0080] Referring to FIG. 5, the subpixel driving circuit
includes a 7-2th transistor T7-2 instead of the seventh
transistor T7. A gate of the 7-2th transistor T7-2 is connected
to the nth scan line, a first electrode of the 7-2th transistor
T7-2 is connected to the reference voltage line, and a second
electrode of the 7-2th transistor T7-2 is connected to the
reference node Nref which is one end of the capacitor Cst.
The 7-2th transistor T7-2 is turned on to correspond to the
nth scan signal Scan(n) of the logic low voltage VL applied
through the nth scan line. If the 7-2th transistor T7-2 is
turned on, the reference voltage VREF provided through the
reference voltage line is transferred to the reference node
Nref which is one end of the capacitor Cst.

[0081] In the subpixel driving circuit of FIG. 4, the
reference voltage VREF is applied to the reference node
Nref for a period when the n-1th scan signal Scan(n-1)
corresponds to a gate-on voltage. In the subpixel driving
circuit of FIG. 5, the reference voltage VREF is applied to
the reference node Nref for a period when the nth scan signal
Scan(n) corresponds to a gate-on voltage.

[0082] The reference voltage VREF should be applied to
the reference node Nref for the period when the n-1th scan
signal Scan(n-1) and the nth scan signal Scan(n) correspond
to the gate-on voltage, whereby each subpixel driving circuit
may compensate for time-varying characteristics consider-
ing a voltage drop of the high potential voltage. Therefore,
in FIGS. 4 and 5, at least one subpixel driving circuit is
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included in the unit pixel. In this case, the 7-1th transistor
T7-1 for applying the reference voltage VREF to the refer-
ence node Nref in accordance with a compensation timing
may be defined as a first compensation transistor, and the
7-2th transistor T7-2 may be defined as a second compen-
sation transistor. The first compensation transistor and the
second compensation transistor may commonly be referred
to as a compensation transistor.

[0083] Hereinafter, a shape of the unit pixel and arrange-
ment of the subpixel driving circuit will be described.

[0084] FIG. 6 is a unit pixel diagram according to an
example aspect of the present disclosure.

[0085] The unit pixel UP according to an example aspect
of the present disclosure includes three subpixels SP1(x),
SP2(n), and SP3(#) connected to the nth pixel line. An n-1th
gate line GL(n-1), an nth gate line GL(n), a reference
voltage line VREFL, a high potential voltage line VDDL for
applying the high potential voltage VDD, a low potential
voltage line VSSL for applying a low potential voltage VSS,
and an initialization voltage line VINL for applying an
initialization voltage VINI are connected to each of the three
subpixels SP1(x), SP2(#), and SP3(#). The first nth subpixel
SP1(#) is connected to an m-2th data line DL{m-2), the
second nth subpixel SP2(#) is connected to an m-1th data
line DL{m-1), and the third nth subpixel SP3(r) is con-
nected to the mth data line DL(m). In this case, the n-1th
gate line GL(n-1) may be the n-1th scan line, and the nth
gate line GL(n) may include an nth scan line and an nth
emission line. The high potential voltage line VDDL, the
reference voltage line VREFL, the low potential voltage line
VSSL, and the initialization voltage line VINL may com-
monly be referred to as a power line.

[0086] As described above, in the unit pixel UP, because
the reference voltage VREF should be applied to the refer-
ence node Nref for the period when the n-1th scan signal
Scan(n-1) and the nth scan signal Scan(n) correspond to the
gate-on voltage, the first nth subpixel SP1(x) and the second
nth subpixel SP2(r) included in the unit pixel UP according
to an example aspect of the present disclosure are connected
to the reference voltage line VREFL for providing the
reference voltage VREF. The reference voltage VREF is
applied to the reference node Nref through the subpixel
driving circuit of the first nth subpixel SP1(x) for the period
when the n-1th scan signal Scan(n-1) corresponds to a
gate-on voltage, and the reference voltage VREF is applied
to the reference node Nref through the subpixel driving
circuit of the second nth subpixel SP2(%) for the period when
the nth scan signal Scan(n) corresponds to a gate-on voltage.

[0087] The reference node Nref included in each of the
three subpixels SP1(»), SP2(n), and SP3(») in the nth pixel
line is connected to the nth reference node line Nrefl(n).
Therefore, the reference voltage VREF is applied to the
reference node Nref of the subpixel driving circuit included
in the three subpixels SP1(n), SP2(»), and SP3(n) connected
to the nth pixel line for the period when the n-1th scan signal
Scan(n-1) and the nth scan signal Scan(n) correspond to a
gate-on voltage. The nth reference node line Nrefl.(n) may
have a structure in which the reference nodes Nref of the nth
subpixels in the nth pixel line are all connected, or may have
a structure in which the reference nodes Nref of the nth
subpixels included in the unit pixel UP are connected per
unit pixel UP. In the latter case, the reference node line
Nrefl(n) is separated from a reference node line of an
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adjacent unit pixel UP, and only the reference nodes Nref
included in the unit pixel UP share a voltage.

[0088] Because the reference voltage VREF is applied to
the reference node Nref of the third nth subpixel SP3(r)
through the first nth subpixel SP1(») and the second nth
subpixel SP2(r), the subpixel driving circuit has the refer-
ence node Nref but does not include a separate circuit for
providing the reference voltage VREF to the reference node
Nref.

[0089] Therefore, the subpixel driving circuit of the first
nth subpixel SP1(») according to an example aspect of the
present disclosure may be the subpixel driving circuit of
FIG. 4 in which the 7-1th transistor T7-1 is included, the
subpixel driving circuit of the second nth subpixel SP2(x)
may be the subpixel driving circuit of FIG. 5 in which the
7-2th transistor T7-2 is included, and the subpixel driving
circuit of the third nth subpixel SP3(»z) may be the subpixel
driving circuit of FIG. 2.

[0090] The connection relation of the subpixels included
in the unit pixel UP according to an example aspect of the
present disclosure and the reference voltage line VREFL is
not limited to the aspect of FIG. 6. However, any one of the
subpixels SP1(x), SP2(x), and SP3(») included in the unit
pixel UP includes a subpixel driving circuit where the
reference voltage may be applied to the reference node Nref
in accordance with a timing of the n-1th scan signal
Scan(n-1), and another one of the subpixels SP1(r), SP2(#),
and SP3(n) includes a subpixel driving circuit where the
reference voltage may be applied to the reference node Nref
in accordance with a timing of the nth scan signal Scan(n).
[0091] Therefore, as the reference voltage VREF is
applied to the reference node Nref included in the subpixel
driving circuit, the subpixel driving circuits included in the
unit pixel UP may solve a picture quality issue such as
non-uniform vertical luminance or crosstalk on the display
panel by providing the driving current which does not
include a high potential voltage, to the light emitting diode
EL, wherein the high potential voltage may cause a voltage
drop of a voltage applying line.

[0092] FIG. 7 is a unit pixel diagram according to an
example aspect of the present disclosure.

[0093] The unit pixel UP according to an example aspect
of the present disclosure includes two subpixels SP1(n-1)
and SP2(n-1) connected to the n-1th pixel line and two
subpixels SP1(#) and SP2(») connected to the nth pixel line.
An n-2th gate line GL(n-2), an n-1th gate line GL(n-1), a
high potential voltage line VDDL for applying a high
potential voltage VDD, and a low potential voltage line
VSSL for applying a low potential voltage VSS are con-
nected to each of the two subpixels SP1(rz-1) and SP2(r-1)
connected to the n-1th pixel line. The first n-1th subpixel
SP1(7-1) and the first nth subpixel SP1(1) are connected to
an m-1th data line DL(m-1), and the second n-1th subpixel
SP2(7-1) and the second nth subpixel SP2(#) are connected
to the mth data line DL(m). In this case, the n-2th gate line
GL(n-2) may be the n-2th scan line, and each of the n-1th
gate line GL(n-1) and the nth gate line GL(n) may include
an n-1th scan line, an n-1th emission line, an nth scan line
and an nth emission line. The initialization voltage line
VINL is between the subpixels connected to the m-1th data
line DL(m-1) and the subpixels connected to the mth data
line DL(m), whereby the subpixels connected to the m-1th
data line DL(m~1) and the subpixels connected to the mth
data line DL(m) are supplied with the initialization voltage
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VINI from the same initialization voltage line VINL. The
high potential voltage line VDDL, the reference voltage line
VREFL, the low potential voltage line VSSL, and the
initialization voltage line VINL may commonly be referred
to as a power line.

[0094] As described above, in the unit pixel UP, because
the reference voltage VREF should be applied to reference
nodes Nref(n-1) and Nref(n) for the period when the n-1th
scan signal Scan(n-1) and the nth scan signal Scan(n)
correspond to the gate-on voltage, the reference voltage line
VREFL for providing the reference voltage VREF is con-
nected to the first n-1th subpixel SP1(rn-1) and the first nth
subpixel SP1(») in the unit pixel UP according to an
example aspect of the present disclosure. Because the first
n-1th subpixel SP1(r-1) and the first nth subpixel SP1(r)
are along a row, the first n-1th subpixel SP1(rz-1) and the
first nth subpixel SP1(») are connected to the same reference
voltage line VREFL. The reference voltage VREF is applied
to the reference node Nref(n-1) through the subpixel driving
circuit of the first n-1th subpixel SP1(rn-1) for the period
when the n-1th scan signal Scan(n-1) corresponds to a
gate-on voltage, and the reference voltage VREF is applied
to the reference node Nref(n) through the subpixel driving
circuit of the first nth subpixel SP1(z) for the period when
the nth scan signal Scan(n) corresponds to a gate-on voltage.
[0095] To share the reference voltage VREF applied to the
reference node Nref(n-1) of the first n—1th subpixel SP1(»-
1), the reference node Nref(n-1) of the first n-1th subpixel
SP1(%-1) and the reference node Nref(n-1) of the second
n-1th subpixel SP2(r-1) are connected to the n-1th refer-
ence node line Nrefl.(n-1). To share the reference voltage
VREF applied to the reference node Nref{n) of the first nth
subpixel SP1(r), the reference node Nref(n) of the second
nth subpixel SP2(n) is connected to the nth reference node
line Nrefl(n).

[0096] In this case, in the first n~1th subpixel SP1(r-1)
and the second n-1th subpixel SP2(n-1), the reference
voltage VREF is applied to the reference node Nref(n-1) for
the period corresponding to the gate-on voltage of the n-1th
scan signal. In the first nth subpixel SP1(%) and the second
nth subpixel SP2(r), the reference voltage VREF is applied
to the reference node Nref(n) for the period corresponding to
the gate-on voltage of the nth scan signal. Since the refer-
ence voltage VREF should be provided to each of the
subpixels SP1(rn-1), SP2(rn-1), SP1(») and SP2(») included
in the unit pixel UP for the period when the n-1th scan
signal Scan(n-1) and the nth scan signal Scan(n) correspond
to the gate-on voltages, the subpixels are implemented to be
supplied with the time period when the reference voltage
VREF is applied from the unit pixel arranged in parallel with
the unit pixel UP shown in FIG. 7.

[0097] The unit pixel arranged in parallel with the unit
pixel UP to adjoin the unit pixel UP according to the second
aspect of the present disclosure may be implemented as a
subpixel driving circuit in which the first n-1th subpixel
SP1(»-1) of the subpixels included in the unit pixel UP
according to an example aspect of the present disclosure
may receive the reference voltage VREF for the period when
the nth scan signal Scan(n) corresponds to a gate-on voltage
and the first nth subpixel SP1(») may receive the reference
voltage VREF for the period when the n-1th scan signal
Scan(n-1) corresponds to a gate-on voltage.

[0098] Therefore, in order that the reference voltage
VREF is applied to the reference node Nref(n) of the
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subpixel driving circuit included in four subpixels arranged
in the n-1th pixel line and included in two unit pixels and
the reference node Nref(n) of the subpixel driving circuit
included in four subpixels arranged in the nth pixel line and
included in two unit pixels for the period when the n-1th
scan signal Scan(n-1) and the nth scan signal Scan(n)
correspond to the gate-on voltage, the n-1th reference node
line Nrefl(n-1) and the nth reference node line Nrefl.(n) are
connected to the n-1th reference node and the nth reference
node of the unit pixel UP and the unit pixel adjacent to the
unit pixel UP.

[0099] In more detail, the n-1th reference node line NreflL
(n-1) may have a structure in which the n-1th reference
nodes Nref(n—1) of the n-1th subpixels in the n-1th pixel
line are all connected, or may have a structure in which the
n-1th reference nodes Nref(n-1) of the n-1th subpixels
included in the n-1th unit pixel UP included in two unit
pixels arranged in parallel at both sides in the n-1th pixel
line are connected. In the same manner, the nth reference
node line Nrefl(n) may have a structure in which the
reference nodes Nref(n) of the nth subpixels arranged in the
nth pixel line are all connected, or may have a structure in
which the reference nodes Nref(n) of the nth subpixels
included in two unit pixels UP arranged in parallel at both
sides in the nth pixel line are connected. In the latter case of
each of the connection methods of the reference node lines,
the n-1th reference node line Nrefl.(n-1) and the nth
reference node line Nrefl.(n) are arranged in a unit of two
pixels adjacent to each other and connected with the sub-
pixels included in the two adjacent unit pixels, whereby only
the reference nodes included in the two unit pixels share a
voltage.

[0100] Since the reference voltage VREF is applied to the
reference nodes Nref(n-1) and Nref(n) of the second n-1th
subpixel SP2(rn-1) and the second nth subpixel SP2(xn)
through the first n-1th subpixel SP1(rz-1) and the first nth
subpixel SP1(r), the subpixel driving circuit has the refer-
ence nodes Nref(n-1) and Nref(n) but does not include a
separate circuit for providing the reference voltage VREF to
the reference nodes Nref(n-1) and Nref(n).

[0101] Therefore, the subpixel driving circuit of the first
n-1th subpixel SP1(n-1) of the unit pixel UP according to
an example aspect of the present disclosure may be the
subpixel driving circuit of FIG. 4 in which the 7-1th tran-
sistor T7-1 is included, the subpixel driving circuit of the
first nth subpixel SP1(») may be the subpixel driving circuit
of FIG. 5 in which the 7-2th transistor T7-2 is included, and
the subpixel driving circuit of the second n-1th subpixel
SP2(%-1) and the second nth subpixel SP2(xz) may be the
subpixel driving circuit of FIG. 2.

[0102] The connection relation of the subpixels included
in the unit pixel UP according to an example aspect of the
present disclosure and the reference voltage line VREFL is
not limited to the aspect of FIG. 7. However, any one of the
subpixels SP1(rn-1), SP2(rn-1), SP1(») and SP2(») included
in the unit pixel UP includes a subpixel driving circuit where
the reference voltage VREF may be applied to the reference
node in accordance with a timing of the n-1th scan signal
Scan(n-1), and another one of the subpixels SP1(x»-1),
SP2(%-1), SP1(n) and SP2(n) includes a subpixel driving
circuit where the reference voltage VREF may be applied to
the reference node in accordance with a timing of the nth
scan signal Scan(n). However, to avoid unnecessary
arrangement of the reference voltage line VREFL, the
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subpixels which include the subpixel driving circuit for
applying the reference voltage VREF to the reference node
in accordance with a timing of the n-1th scan signal
Scan(n-1) and the nth scan signal Scan(n) may be arranged
in the same column.

[0103] Therefore, as the reference voltage VREF is
applied to the reference node Nref included in the subpixel
driving circuit, the subpixel driving circuits included in the
unit pixel UP may solve a picture quality issue such as
non-uniform vertical luminance or crosstalk on the display
panel by providing the driving current, which does not
include a high potential voltage, to the light emitting diode
EL, wherein the high potential voltage may cause a voltage
drop of a voltage applying line.

[0104] The subpixel driving circuit and the electrolumi-
nescent display device according to the aspect of the present
disclosure may be described as follows.

[0105] According to an aspect of the present disclosure, an
electroluminescent display device comprises a pixel includ-
ing a plurality of subpixels, a plurality of power lines for
providing a power voltage to the plurality of subpixels, a
data line for providing data signals to the plurality of
subpixels, a plurality of gate lines for providing gate signals
to the plurality of subpixels, and a reference node line for
connecting a plurality of reference nodes included in the
plurality of subpixels. Each of the subpixels comprises a
light emitting diode, and a subpixel driving circuit for
controlling light emission of the light emitting diode, and the
subpixel driving circuit provides a driving current without
including a high potential voltage to the light emitting diode
as a reference voltage that is applied from one of the
plurality of power lines to the reference node included in the
subpixel, and some of the plurality of subpixels include a
compensation transistor connected to the reference node
receiving the reference voltage. Therefore, since the refer-
ence voltage is applied to the reference node of the subpixels
connected through the reference node line, the reference
voltage provided to the reference node through the compen-
sation transistor included in some of the subpixels may solve
a problem of picture quality of the electroluminescent dis-
play device by providing the driving current, which is not
affected by the high potential voltage, to the light emitting
diode.

[0106] For example, in the electroluminescent display
device according to an aspect of the present disclosure, the
plurality of subpixels may be on a position where the
plurality of gate lines in a row direction cross the data line
in a column direction, and the reference node line may
connect the plurality of reference nodes included in the
plurality of subpixels arranged in the row direction.

[0107] For example, in the electroluminescent display
device according to an aspect of the present disclosure, the
power lines may include a high potential voltage line for
providing the high potential voltage, a reference voltage line
for providing the reference voltage, and an initialization
voltage line for providing an initialization voltage to the
plurality of subpixels, and the compensation transistor may
be connected to the reference node and the reference voltage
line.

[0108] For example. in the electroluminescent display
device according to an aspect of the present disclosure, the
plurality of gate lines may include a scan line for providing
a scan signal and an emission line for providing an emission
signal.
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[0109] For example, in the electroluminescent display
device according to an aspect of the present disclosure, the
plurality of subpixels may be arranged in an nth row, and
may receive an (n-1)th scan signal and an nth scan signal
through an (n-1)th scan line and an nth scan line, respec-
tively.

[0110] For example, in the electroluminescent display
device according to an aspect of the present disclosure, the
subpixels may include a subpixel which includes a first
compensation transistor controlled by the (n—1)th scan sig-
nal and connected to a reference voltage line for providing
the reference voltage, and a subpixel which includes a
second compensation transistor controlled by the nth scan
signal and connected to the reference voltage line.

[0111] For example, in the electroluminescent display
device according to an aspect of the present disclosure, the
pixel may be a minimum unit which can express all colors,
the plurality of subpixels included in the pixel may be
arranged in a direction where the plurality of gate lines are
arranged, and the subpixel driving circuit of at least two of
the subpixels may include the compensation transistor.
[0112] For example, in the electroluminescent display
device according to an aspect of the present disclosure, the
pixel may be a minimum unit which can express all colors,
the plurality of subpixels included in the pixel may be in a
direction where at least two gate lines and at least two data
lines are arranged, and the subpixel driving circuits of the
plurality of sub pixels in at least one data line, among the
subpixels, may include the compensation transistor.

[0113] For example. in the electroluminescent display
device according to an aspect of the present disclosure, the
subpixel driving circuit includes a driving transistor that
uniformly may provide the driving current to the light
emitting diode, and the subpixel driving circuit may com-
prise a first initialization period for initializing a gate node
of the driving transistor, a sampling and second initialization
period for sampling a threshold voltage of the driving
transistor and initializing the light emitting diode, a holding
period for maintaining a data voltage applied through the
data line, and a light emission period for allowing the light
emitting diode to emit light through the driving current
generated based on the data voltage. The reference voltage
may be applied to the reference node for the first initializa-
tion period and the sampling and second initialization
period.

[0114] For example. in the electroluminescent display
device according to an aspect of the present disclosure, the
subpixel driving circuit may include a capacitor for charging
the data voltage, and one end of the capacitor may be
connected to the reference node and the other end of the
capacitor may be connected to the gate node of the driving
transistor.

[0115] According to an aspect of the present disclosure, an
electroluminescent display device comprises a unit pixel
existing in a minimum area where all colors can be
expressed through combination of three primary colors,
wherein the unit pixel includes at least one subpixel includ-
ing a first compensation transistor and at least one subpixel
including a second compensation transistor, the at least one
subpixel includes a reference node for providing a reference
voltage transferred through a light emitting diode, a driving
transistor, switching transistors, a capacitor, and the first
compensation transistor or the second compensation tran-
sistor, and a reference node line for connecting the reference
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node is arranged in the unit pixel. Therefore, since the
reference voltage is applied to the reference node of the
subpixels included in the unit pixel through the compensa-
tion transistor and the reference voltage is applied to the
reference node of the other subpixels within the unit pixel
through the reference node line, the driving current which is
not affected by the high potential voltage may be provided
to the light emitting diode, whereby a problem of picture
quality of the electroluminescent display device may be
solved.

[0116] For example, in the electroluminescent display
device according to an aspect of the present disclosure, the
light emitting diode may include an anode to which a driving
current allowing the light emitting diode to emit light is
applied and a cathode to which a low potential voltage is
applied. The driving transistor may have a gate connected
with one end of the capacitor, a high potential voltage and
a data voltage may be applied to a source of the driving
transistor through the switching transistors, and the other
end of the capacitor may be connected with the reference
node.

[0117] For example, in the electroluminescent display
device according to an aspect of the present disclosure, the
reference voltage may be a voltage value between a high
potential voltage and a low potential voltage.

[0118] For example, in the electroluminescent display
device according to an aspect of the present disclosure, the
unit pixel may include at least three subpixels for emitting
light of red, blue and green.

[0119] For example, in the electroluminescent display
device according to an aspect of the present disclosure, the
first compensation transistor and the second compensation
transistor may be connected to gate lines different from each
other and thus turned on at timings different from each other.

[0120] For example. in the electroluminescent display
device according to an aspect of the present disclosure, the
reference node of the subpixel, which does not include the
first compensation transistor and the second compensation
transistor, among the subpixels included in the unit pixel,
may be connected to the reference node line, whereby the
reference voltage may be applied to the reference node.

[0121] For example, in the electroluminescent display
device according to an aspect of the present disclosure, the
unit pixel may include subpixels arranged in an nth pixel
line, gates of the first compensation transistor and the second
compensation transistor may be connected to an n-1th scan
line and an nth scan line, respectively, and first electrodes of
the first compensation transistor and the second compensa-
tion transistor may be connected with different reference
voltage lines for respectively applying a reference voltage.

[0122] For example. in the electroluminescent display
device according to an aspect of the present disclosure, the
reference node lines may be arranged per unit pixel, and thus
may be separated from the reference node lines of adjacent
unit pixels.

[0123] For example. in the electroluminescent display
device according to an aspect of the present disclosure, the
unit pixel may include subpixels arranged in an n-1th pixel
line and an nth pixel line, and gates of the first compensation
transistor and the second compensation transistor may be
connected to the n-1th scan line and the nth scan line,
respectively, and the first electrodes of the first compensa-
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tion transistor and the second compensation transistor may
be connected with one reference voltage line for applying a
reference voltage.
[0124] For example, in the electroluminescent display
device according to an aspect of the present disclosure, the
reference node lines may connect unit pixels, which are
arranged to adjoin each other, with each other.
[0125] For example, in the electroluminescent display
device according to an embodiment of the present disclo-
sure, the at least one subpixel may comprise a light emitting
diode and a subpixel driving circuit for controlling light
emission of the light emitting diode.
[0126] For example, in the electroluminescent display
device according to an embodiment of the present disclo-
sure, the subpixel driving circuit may provide a driving
current without including a high potential voltage to the light
emitting diode as the reference voltage.
[0127] For example, in the electroluminescent display
device according to an embodiment of the present disclo-
sure, the at least one subpixel may be arranged in an nth row
and respectively receives an (n-1)th scan signal and an nth
scan signal through an (n-1)th scan line and an nth scan line.
[0128] For example, in the electroluminescent display
device according to an embodiment of the present disclo-
sure, the first compensation transistor may be controlled by
the (n-1)th scan signal and provides the reference voltage
and the second compensation transistor may be controlled
by the nth scan signal.
[0129] It will be apparent to those skilled in the art that the
present disclosure described above is not limited by the
above-described aspects and the accompanying drawings
and that various substitutions, modifications, and variations
can be made in the present disclosure without departing
from the spirit or scope of the disclosures. Consequently, the
scope of the present disclosure is defined by the accompa-
nying claims, and it is intended that all variations or modi-
fications derived from the meaning, scope, and equivalent
concept of the claims fall within the scope of the present
disclosure.
[0130] These and other changes can be made to the aspects
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 aspects disclosed in the
specification and the claims, but should be construed to
include all possible aspects 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 electroluminescent display device comprising:
a pixel including a plurality of subpixels;
a plurality of power lines for providing a power voltage to
the plurality of subpixels;
a data line for providing data signals to the plurality of
subpixels;
a plurality of gate lines for providing gate signals to the
plurality of subpixels; and
a reference node line for connecting a plurality of refer-
ence nodes included in the plurality of subpixels,
wherein each of the subpixels comprises a light emitting
diode and a subpixel driving circuit for controlling light
emission of the light emitting diode, and
wherein the subpixel driving circuit provides a driving
current without including a high potential voltage to the
light emitting diode as a reference voltage that is
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applied from one of the plurality of power lines to the
reference node included in the subpixel, and some of
the plurality of subpixels include a compensation tran-
sistor connected to the reference node receiving the
reference voltage.

2. The electroluminescent display device according to
claim 1, wherein the plurality of subpixels is disposed at a
position where the plurality of gate lines in a row direction
cross the data line in a column direction, and the reference
node line connects the plurality of reference nodes included
in the plurality of subpixels arranged in the row direction.

3. The electroluminescent display device according to
claim 1, wherein the power lines comprises:

a high potential voltage line for providing a high potential

voltage;

a reference voltage line for providing the reference volt-

age; and

an initialization voltage line for providing an initialization

voltage to the plurality of subpixels,

wherein the compensation transistor is connected to the

reference node and the reference voltage line.

4. The electroluminescent display device according to
claim 1, wherein the plurality of gate lines includes a scan
line for providing a scan signal and an emission line for
providing an emission signal.

5. The electroluminescent display device according to
claim 4, wherein the plurality of subpixels is arranged in an
n? row and respectively receives an (n-1)% scan signal and
an n” scan signal through an (n-1)" scan line and an n™ scan
line.

6. The electroluminescent display device according to
claim 5, wherein the subpixels comprises:

a subpixel which includes a first compensation transistor

controlled by the (n-1)" scan signal and connected to
a reference voltage line for providing the reference
voltage; and

a subpixel which includes a second compensation tran-

sistor controlled by the n scan signal and connected to
the reference voltage line.

7. The electroluminescent display device according to
claim 1, wherein the pixel i3 a minimum unit which can
express all colors, the plurality of subpixels included in the
pixel is arranged in a direction where the plurality of gate
lines is arranged, and

wherein the subpixel driving circuit of at least two of the

subpixels includes the compensation transistor.

8. The electroluminescent display device according to
claim 1, wherein the pixel is a minimum unit which can
express all colors, the plurality of subpixels included in the
pixel is in a direction where at least two gate lines and at
least two data lines are arranged, and

wherein the subpixel driving circuit of the plurality of sub

pixels in at least one data line, among the subpixels,
includes the compensation transistor.

9. The electroluminescent display device according to
claim 1, wherein the subpixel driving circuit includes a
driving transistor that uniformly provides the driving current
to the light emitting diode,

wherein the subpixel driving circuit comprises:

a first initialization period for initializing a gate node of

the driving transistor;

a sampling and second initialization period for sampling

a threshold voltage of the driving transistor and initial-
izing the light emitting diode;
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a holding period for maintaining a data voltage applied
through the data line; and

a light emission period for allowing the light emitting
diode to emit light through the driving current genetr-
ated based on the data voltage, and

wherein the reference voltage is applied to the reference
node for the first initialization period and the sampling
and second initialization period.

10. The electroluminescent display device according to
claim 9, wherein the subpixel driving circuit includes a
capacitor for charging the data voltage, and one end of the
capacitor is connected to the reference node and the other
end of the capacitor is connected to a gate node of the
driving transistor.

11. An electroluminescent display device comprising:

a unit pixel existing in a minimum area where all colors
can be expressed through combination of three primary
colors, wherein the unit pixel includes at least one
subpixel including a first compensation transistor and
at least one subpixel including a second compensation
transistor, and

wherein the at least one subpixel includes a reference
node for providing a reference voltage transferred
through a light emitting diode, a driving transistor,
switching transistors, a capacitor, and the first compen-
sation transistor or the second compensation transistor,
and

a reference node line for connecting the reference node is
arranged in the unit pixel.

12. The electroluminescent display device according to
claim 11, wherein the light emitting diode includes an anode
to which a driving current allowing the light emitting diode
to emit light is applied and a cathode to which a low
potential source is applied.

13. The electroluminescent display device according to
claim 12, wherein the driving transistor has a gate connected
with one end of the capacitor, a high potential voltage and
a data voltage are applied to a source of the driving transistor
through the switching transistors, and the other end of the
capacitor is connected with the reference node.

14. The electroluminescent display device according to
claim 11, wherein the reference voltage is a voltage value
between a high potential voltage and a low potential voltage.

15. The electroluminescent display device according to
claim 11, wherein the unit pixel includes at least three
subpixels for emitting light of red, blue and green.

16. The electroluminescent display device according to
claim 11, wherein the first compensation transistor and the
second compensation transistor are connected to gate lines
different from each other and thus turned on at timings
different from each other.

17. The electroluminescent display device according to
claim 11, wherein the at least one subpixel comprises a light
emitting diode and a subpixel driving circuit for controlling
light emission of the light emitting diode.

18. The electroluminescent display device according to
claim 17, wherein the subpixel driving circuit provides a
driving current without including a high potential voltage to
the light emitting diode as the reference voltage.

19. The electroluminescent display device according to
claim 4, wherein the at least one subpixel is arranged in an
n” row and respectively receives an (n-1)” scan signal and
an nth scan signal through an (n-1)” scan line and an n”
scan line.
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20. The electroluminescent display device according to
claim 19, wherein the first compensation transistor is con-
trolled by the (n-1)" scan signal and provides the reference
voltage and the second compensation transistor is controlled
by the n” scan signal.
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