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(57) ABSTRACT

Disclosed are a transistor structure for a display and an
organic light emitting display device. The transistor structure
includes: a voltage line positioned in one direction and con-
figured to supply voltage to pixels; and two or more transis-
tors which share one of drains and sources which are formed
integrally with the voltage line and respectively include the
other of the drains and sources which are individually formed
and connected with different nodes directly or through a
connection pattern.
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ORGANIC LIGHT EMITTING DISPLAY
DEVICE AND TRANSISTOR STRUCTURE
FOR THE SAME

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims priority from and the benefit
under 35 U.S.C. §119(a) of Korean Patent Application No.
10-2014-0134069, filed on Oct. 6, 2014, which is hereby
incorporated by reference for all purposes as if fully set forth
herein.

BACKGROUND OF THE INVENTION
[0002]

[0003] The present invention relates to an organic light
emitting display device that displays an image.
[0004] 2. Description of the Prior Art

[0005] Recently, an organic light emitting display device,
spotlighted as a display device, uses self-luminous Organic
Light Emitting Diodes (OLED) and thus, is advantageous in
that it has a fast response speed, high light emitting efficiency,
high luminance, and a wide viewing angle.

[0006] The organic light emitting display device includes
pixels, which are provided with organic light emitting diodes
and arranged in a matrix form, and controls brightness of the
pixels selected by a scan signal according to a gradation of
data.

[0007] Each pixel of the organic light emitting display
device includes, for example, a data line and a gate line, which
intersect with each other, a transistor and a storage capacitor
which have a connection structure with the data line and the
gate line, in addition to an organic light emitting diode.

[0008] In order to execute various functions, each pixel
may further include transistors suitable for the functions. Due
to this, it is inevitable that a number of signal lines for sup-
plying various signals to the transistors increases and pixel
structures become more complicated. For example, when an
inner or outer compensation circuit for compensating for
non-uniformity of luminance among the pixels is applied to a
pixel structure, a transistor involved in a sensing operation for
compensation should be added which causes the number of
required signal lines to increase and the pixel structure to be
complicated.

[0009] As demand for a large area or high resolution
increases, it is inevitable that the number of signal lines
increases accordingly, and in practice, the pixel structures
become further complicated.

[0010] As described above, due to, for example, the addi-
tion of various functions such as a sensing function and a
compensation function, and increase of demand for a large
area or high resolution, the number of signal lines increase,
and as a result, it is inevitable that the number of IC pads and
the number of ICs increase accordingly and the pixel struc-
tures become further complicated.

[0011] This may make manufacturing difficult, increase the
incidence probability of pixel defects, remarkably degrade a
numerical aperture, and considerably shorten the lifespan of
the organic light emitting diodes. Consequently, it becomes
difficult or impossible to obtain a high quality display panel,
thereby reducing yield.

1. Field of the Invention
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SUMMARY OF THE INVENTION

[0012] In consideration of the problems described above,
an object of the present invention is to provide a display panel
having a simple and compact structure and an organic light
emitting display device including the display panel.

[0013] Another object of the present invention is to provide
adisplay panel having a pixel structure capable of at least one
(e.g., all) of increasing a numerical aperture, lengthening the
lifespan of a light emitting diode, and reducing the incident
probability of defects, and an organic light emitting display
device including the display panel.

[0014] Still another object of the present invention is to
provide an organic light emitting display device having sens-
ing and compensation functions suitable for a simple and
compact pixel structure in providing efficient sensing and
compensation functions for compensating for a luminance
deviation among pixels.

[0015] In order to achieve one or more (e.g., all) of the
above-described objects, in one aspect, the present invention
provides an organic light emitting display device comprising:
aplurality of data lines positioned in one direction; a plurality
of gate lines positioned in another direction intersecting with
the plurality of data lines; a plurality of pixels connected with
the plurality of data lines and the plurality of gate lines; and a
reference voltage line positioned in the one direction and
configured to supply a reference voltage to the pixels, wherein
each of the plurality of pixels includes: an organic light emit-
ting diode, a driving transistor configured to drive the organic
light emitting diode, a first transistor controlled by a first scan
signal from the gate lines and connected between the refer-
ence voltage line and a first node of the driving transistor, and
a second transistor controlled by a second scan signal sup-
plied from the gate lines and connected between the data lines
and a second node of the driving transistor, wherein each first
transistor has a first source/drain node and a second source/
drain node, wherein the first source/drain nodes of the first
transistors of two or more pixels are configured as a shared
node formed integrally with the reference voltage line, and
the second source/drain nodes of the first transistors of said
two or more pixels are configured as respective nodes sepa-
rate from each other, and each of said respective nodes is
connected with the first node of the driving transistor of a
respective pixel directly or through a connection pattern.
[0016] The first source/drain nodes may be source nodes
and the second source/drain nodes may be drain nodes of the
respective first transistors. Alternatively, the first source/drain
nodes may be drain nodes and the second source/drain nodes
may be source nodes of the respective first transistors.
[0017] In oneor more embodiments, the reference voltage
line is positioned in the one direction to supply the reference
voltage to a pixel connected with a (4n-3)" data line, a pixel
connected with a (4n-2)" data line, a pixel connected with a
(4n-1)" dataline, and a pixel connected with a (4n)” data line
(n being a natural number), and the first source/drain nodes of
four first transistors of the pixel connected with the (4n-3)"
data line, the pixel comnected with the (4n-2)" data line, the
pixel connected with the (4n-1)* data line, and the pixel
connected with the (4n)” data line, respectively, are config-
ured as said shared node formed integrally with the reference
voltage line, and the second source/drain nodes of said four
first transistors are individually configured as said respective
nodes (in other words, are configured as individual nodes).
[0018] Inone or more embodiments, each of the respective
nodes of the first transistors, which are respectively included
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in the pixel connected with the (4n-2)th data line and the pixel
connected with the (4n-1)th data line, is connected with the
first node of the driving transistor directly, and each of the
respective nodes, which are respectively included in the pixel
connected with the (4n-3)th data line and the pixel connected
with the (4n)th data line, is connected with the first node of the
driving transistor through the connection pattern.

[0019]
shape obtained by combining two or more of a

—_— Shape, a “—I” Shape, a “I_ »
partially rounded shapes thereof.

[0020]
“—+” shape, a “ L~ shape, a “E * shape, ora “ " shape.
[0021] Inoneormoreembodiments, adistance between the
shared node and the respective node of at least one of the four

first transistors is different from that of another one of the four
first transistors.

[0022] Inoneormore embodiments, a pixel structure of the
pixel connected with the (4n-3)th data line and a pixel struc-
ture of the pixel connected with the (4n)th data line are sym-
metric to each other, and a pixel structure of the pixel con-
nected with the (4n—2)th data line and a pixel structure of the
pixel connected with the (4n-1)th data line are symmetric to
each other.

[0023] Inoneormore embodiments, the organic light emit-
ting display device further comprises: a data driver config-
ured to drive the plurality of data lines positioned in the one
direction; a gate driver configured to supply a first scan signal
and a second scan signal the plurality of gate lines which are
positioned in the other direction intersecting with the data
lines; and a timing controller configured to control a driving
timing of the data driver and the gate driver.

[0024] Inoneormore embodiments, the organic light emit-
ting display device further comprises: a sensor configured to
sense a voltage of the first node of the driving transistor.

[0025] Inone or more embodiments, the sensor comprises:
an analog to digital converter configured to convert the sensed
voltage into a digital value; and a first switch configured to
perform switching such that one of a reference voltage supply
node, to which a reference voltage is supplied, and a sensing
node connected to the analog to digital converter is connected
with the reference voltage line.

[0026] In one or more embodiments, a plurality of sensors
are provided, a number of the sensors corresponding to a
number of the data lines or a number of reference voltage
lines.

[0027] In one or more embodiments, the timing controller
controls switching operations of: a first switch configured to
perform switching between an ON position, in which the
reference voltage line is connected with a reference voltage
supply node, and an OFF position, in which the reference
voltage line is connected with a sensing node, and a second
switch configured to perform switching between an ON posi-
tion, in which a data voltage output point of the data driver is
connected with a corresponding data line, and an OFF posi-
tion, in which the data line is disconnected from the voltage
output point and floating.

[0028] Inoneormore embodiments, the organic light emit-
ting display device further comprises: a compensator config-
ured to perform data conversion processing that compensates
characteristic information of the driving transistor based on

In one or more embodiments, the shared node has a
“l ”»

shape, a

shape, a “L_ ” shape, and

In one or more embodiments, the shared node has a
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the sensed voltage; and a memory configured to store the
sensed voltage or the characteristic information of the driving
transistor.

[0029] In one or more embodiments, the compensator is
included within the timing controller, within the data driver,
or outside of the timing controller and the data driver.
[0030] In one or more embodiments, when the compensa-
tor is included within the timing controller, the compensator
converts data supplied from outside into compensation data
based on the characteristic information of the driving transis-
tor, and supplies the compensation data to the data driver,
when the compensator is included within the data driver, the
compensator converts data supplied from the timing control-
ler into the compensation data based on the characteristic
information of the driving transistor, before or after convert-
ing the data supplied from the timing controller into analog
data, and when the compensator is included outside of the
timing controller and the data driver, the compensator con-
verts the data supplied from the timing controller into the
compensation data based on the characteristic information of
the driving transistor and supplies the compensation data to
the data driver.

[0031] In another aspect, the present invention provides an
organic light emitting display device including: a plurality of
data lines positioned in one direction; a plurality of gate lines
positioned in another direction intersecting with the plurality
of data lines; and a plurality of pixels connected with the
plurality of data lines and the plurality of gate lines.

[0032] In another aspect, the present invention provides a
display panel including: a data driver configured to drive a
plurality of data lines positioned in one direction; a gate driver
configured to supply a first scan signal and a second scan
signal through a plurality of gate lines which are positioned in
another direction intersecting with the data lines; a timing
controller configured to control a driving timing of the data
driver and the gate driver; and a plurality of pixels connected
with the data lines and the gate lines.

[0033] At this time, each of the plurality of pixels includes:
an organic light emitting diode, a driving transistor config-
ured to drive the organic light emitting diode, a first transistor
controlled by a first scan signal from the gate lines and con-
nected between a reference voltage line and a first node of the
driving transistor, and a second transistor controlled by the
second scan signal supplied from the gate lines and connected
between the data lines and a second node of the driving
transistor.

[0034] In addition, the reference voltage line is positioned
in the one direction to supply a reference voltage to a pixel
connected with a (4n-3)" data line, a pixel connected with a
(4n-2)" data line, a pixel connected with a (4n-1)" data line,
and a pixel connected with a (4n)” data line, wherein n is a
natural number. Four first transistors of the pixel connected
with the (4n-3) data line, the pixel connected with the (4n-
2)” data line, the pixel connected with the (4n-1)" data line,
and the pixel connected with the (4n)” data line may share a
node of one of drains and sources configured integrally with
the reference voltage line (hereinafter, referred to as a “shared
node”), and nodes of the other of the drains and sources
(hereinafter, referred to as “respective nodes”) are individu-
ally configured and each of the respective nodes may be
connected with the first node of the driving transistor directly
or through a connection pattern.

[0035] In still another aspect, the present invention pro-
vides a transistor structure for a display device. The transistor
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structure includes: a voltage line positioned in one direction
and configured to supply voltage to pixels; and two or more
transistors which share one of drains and sources which are
formed integrally with the voltage line and respectively
include the other of the drains and sources which are indi-
vidually formed and connected with different nodes directly
or through a connection pattern.

[0036] As described above, according to the present inven-
tion, it is possible to provide a display panel having a simple
and compact structure and an organic light emitting display
device including the display panel.

[0037] In addition, according to the present invention, it is
possible to provide a display panel having a pixel structure
capable of at least one (e.g., all) of increasing a numerical
aperture, lengthening the lifespan of a light emitting diode,
and reducing the incident probability of defects, and an
organic light emitting display device including the display
panel.

[0038] Further, according to the present invention, it is pos-
sible to provide an organic light emitting display device hav-
ing sensing and compensation functions suitable for a simple
and compact pixel structure in providing efficient sensing and
compensation functions for compensating for a luminance
deviation among pixels.

[0039] Due to the features described above, a high quality
display panel may be manufactured with a high yield.
[0040] The features described above may be advantageous
when applied to a display panel having a high resolution and
a large area.

BRIEF DESCRIPTION OF THE DRAWINGS

[0041] The above and other objects, features and advan-
tages of the present invention will be more apparent from the
following detailed description taken in conjunction with the
accompanying drawings, in which:

[0042] FIG.11is adiagram illustrating a configuration of an
entire system for an organic light emitting display device
according to embodiments of the present invention;

[0043] FIG. 2A is an equivalent circuit diagram for one
pixel within a display panel of an organic light emitting
display device according to one embodiment of the present
invention;

[0044] FIG. 2B is an equivalent circuit diagram for one
pixel within a display panel of an organic light emitting
display device according to another embodiment of the
present invention;

[0045] FIG. 3Ais a plan view briefly illustrating a part of a
display panel of an organic light emitting display device
according to one embodiment of the present invention;
[0046] FIG.3Bis a plan view briefly illustrating a part of a
display panel of an organic light emitting display device
according to another embodiment of the present invention;
[0047] FIG. 4A is an equivalent circuit diagram, in which
the equivalent circuit diagram for one pixel illustrated in FIG.
2A is applied to four pixels;

[0048] FIG. 4B is an equivalent circuit diagram, in which
the equivalent circuit diagram for one pixel illustrated in FIG.
2B is applied to four pixels;

[0049] FIG. 5 illustrates various examples that configure a
shape of a shared node of first transistors;

[0050] FIGS. 6A to 6G illustrate cases in which a shared
node (Ns) has a “~+” shape, a “H1” shape, a “--> shape, or a
“E” shape, by way of examples;
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[0051] FIG. 7 is a diagram briefly illustrating an external
compensation configuration included in an organic light
emitting display device according to embodiments of the
present invention;

[0052] FIG. 8 is a diagram illustrating a method of imple-
menting an external compensation configuration included in
an organic light emitting display device according to embodi-
ments of the present invention;

[0053] FIG. 9A is a diagram illustrating an external com-
pensation configuration of an organic light emitting display
device according to one embodiment of the present invention
together with an equivalent circuit for one pixel, with respect
to the implementation method of FIG. §;

[0054] FIG. 9B is a diagram illustrating an external com-
pensation configuration of an organic light emitting display
device according to another embodiment of the present inven-
tion together with an equivalent circuit for one pixel, with
respect to the implementation method of FIG. 8;

[0055] FIG. 10 is a diagram illustrating an external com-
pensation configuration according to the implementation
method of FIG. 8 together with a plurality of pixels;

[0056] FIG. 11 is a diagram illustrating another method of
implementing an external compensation configuration
included in an organic light emitting display device according
to embodiments of the present invention;

[0057] FIG. 12A is a diagram illustrating still another
method of implementing an external compensation configu-
ration included in an organic light emitting display device
according to one embodiment of the present invention;
[0058] FIG. 12B is a diagram illustrating yet another
method of implementing an external compensation configu-
ration included in an organic light emitting display device
according to another embodiment of the present invention;
[0059] FIGS. 13A and 13B are diagrams illustrating con-
figurations for data drivers included in an organic light emit-
ting display device according to embodiments of the present
invention;

[0060] FIG. 14 is a diagram illustrating a configuration of a
gate driver included in an organic light emitting display
device according to embodiments of the present invention;
and

[0061] FIGS. 15A and 15B are diagrams comparatively
illustrating numerical apertures of a display panel according
to one embodiment of the present invention in which a shared
node of first transistors of respective pixels is integrally con-
figured with a reference voltage line, and a display device in
which a first transistor of each pixel is configured in each
pixel.

DETAILED DESCRIPTION OF THE
EXEMPLARY EMBODIMENTS

[0062] Hereinafter, some ofthe embodiments of the present
invention will be described in detail with reference to exem-
plary drawings. In the following description, the same ele-
ments will be designated by the same reference numerals
although they are shown in different drawings. Further, in the
following description of the present invention, a detailed
description of known functions and configurations incorpo-
rated herein will be omitted when it may make the subject
matter of the present invention rather unclear.

[0063] Inaddition, terms, suchas first, second, A, B, (a), (b)
or the like may be used herein when describing components
of the present invention. Each of these terminologies is not
used to define an essence, order or sequence of a correspond-
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ing component but used merely to distinguish the correspond-
ing component from other component(s). In the case that it is
described that a certain structural element “is connected to”,
“is coupled t0”, or “is in contact with” another structural
element, it should be interpreted that another structural ele-
ment may “be connected to0”, “be coupled to”, or “be in
contact with” the structural elements as well as that the certain
structural element is directly connected to or is in direct
contact with another structural element.

[0064] FIG.11s adiagram illustrating a configuration of an
entire system for an organic light emitting display device 10
according to embodiments of the present invention.

[0065] Referring to FIG. 1, according to one embodiment
of the present invention, an organic light emitting display
device 10 includes: a display panel 11 including a plurality of
data lines DL positioned in one direction, a plurality of gate
lines GL positioned in another direction intersecting with the
plurality of data lines, a plurality of pixels P disposed in
intersection regions, respectively; a data driver 12 configured
to supply adata voltage through the data lines; a gate driver 13
configured to supply a scan signal through the gate lines; and
a timing controller 14 configured to control driving timing of
the data driver 12 and the gate driver 13, for example.
[0066] Referring to FIG. 1, in the display panel 11, a plu-
rality of data lines DL(1) to DL(4N) are positioned in one
direction, and a plurality of gate lines GI(1) to GL(M) are
positioned in another direction intersecting with the data lines
DL(1)to DL(4N). Here, for the convenience of description, it
is assumed that the number of data lines positioned in the
display panel 11 is 4N and the number of gate lines is M. Here,
N and M are natural numbers of 1 or more. In addition, “n”
used for identifying respective data lines in the whole of 4N
data lines is a natural number which is 1 or more and V4 or less
of the number of data lines (1=n=(4N/4)).

[0067] In the display panel 11, pixels P are defined in the
regions, where 4N data lines DL(1) to DL(4N) and M gate
lines GL(1) to GL(M) intersect with each other. A pixel struc-
ture of each pixel P will be described in more detail with
reference to FIG. 2A.

[0068] FIG. 2A is an equivalent circuit diagram for one
pixel within a display panel 11 of an organic light emitting
display device 10 according to one embodiment of the present
invention. FIG. 2B is an equivalent circuit diagram for one
pixel within a display panel of an organic light emitting
display device according to another embodiment of the
present invention.

[0069] Referring to FIG. 2A, according to one embodiment
of the present invention, one pixel P within a display panel 11
of the organic light emitting display device 10 has a 3T1C
structure basically including three transistors DT, T1, and T2
and one capacitor Cst.

[0070] That is, each pixel P includes, for example, an
organic light emitting diode OLED, a driving transistor DT
configured to drive the organic light emitting diode OLED, a
first transistor T1 controlled by a first scan signal supplied
from a first gate line GL1 and connected between a connec-
tion pattern CP connected to a reference voltage line RVL or
areference voltage line RVI. and a first node N1 of the driving
transistor DT, a second transistor T2 controlled by a second
scan signal supplied from a second gate line GL.2 and con-
nected between the data line DL and a second node N2 of the
driving transistor DT, and a storage capacitor Cst connected
between the first node N1 and the second node N2 of the
driving transistor DT.
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[0071] As described above, each pixel P receives two scan
signals (first scan signal and second scan signal) through two
gate lines (first gate line and second gate line). Hereinafter,
the first scan signal may also be referred to as a ““sense signal
SENSE”, and the second scan signal may also be referred to
as a “scan signal SCAN”.

[0072] Since two scan signals SCAN and SENSE are sup-
plied to each pixel P, the basic pixel structure of one embodi-
ment of the present invention is referred to as a “2-scan
structure”.

[0073] The driving transistor DT in each pixel P is a tran-
sistor, to which a driving voltage EVDD supplied from the
driving voltage line DVL is applied, and which is controlled
by the voltage (data voltage) of the gate node (N2) applied
through the second transistor T2 so as to drive the organic
light emitting diode OLED.

[0074] Thedriving transistor DT includes a first node N1, a
second node N2, and a third node N3, in which the first node
N1 is connected with the first transistor T1, the second node
N2 is connected with the second transistor T2, and the third
node N3 is supplied with the driving voltage EVDD.

[0075] Here, as an example, the first node N1 of the driving
transistor DT may be a source node (also referred to as a
“source electrode”), the second node N2 may be a gate node
(also referred to as a “gate electrode”), and the third node N3
may be a drain node (also referred to as a “drain electrode”).
Depending on a method of implementing a circuit, the first
node, the second node, and the third node of the driving
transistor DT may be changed.

[0076] Inaddition, the first transistor T1is controlled by the
first scan signal SENSE supplied from the first gate line GL1,
and is connected between the reference voltage line (RVL)
that supplies the reference voltage Vref and the first node N1
of the driving transistor DT. The first transistor T1 is also
referred to as a “sensor transistor” or “sense transistor”.

[0077] Inaddition, the second transistor T2 is controlled by
the second scan signal SCAN commonly supplied from the
second gate line GL2 and is connected between the corre-
sponding data line DL and the second node N2 of the driving
transistor DT. The second transistor T2 is also referred to as a
“switching transistor”.

[0078] In addition, the storage capacitor Cst is connected
between the first node N1 and the second node N2 of the
driving transistor DT to maintain the data voltage for one
frame.

[0079] Meanwhile, according to one embodiment of the
present invention. the pixel structure of the organic light
emitting display device 10 also includes a “signal line con-
nection structure” connected with various signal lines, such
as adataline DL to supply a data voltage to each pixel P, a first
gate line GL1 to supply a first scan signal SENSE to each
pixel P, a second gate line GL.2 to supply a second scan signal
SCAN to each pixel P, a driving voltage line DVL to supply a
driving voltage EVDD to each pixel, and a reference voltage
line RVL to supply a reference voltage Vref to each pixel, in
addition to the “basic pixel structure (3T1C-based 2-scan
structure)”.

[0080] Here, various signal lines further include, for
example, the reference voltage line RVL to supply the refer-
ence voltage Vref to each pixel, and the driving voltage line
DVL to supply the driving voltage EVDD to each pixel, in
addition to the data line to supply the data voltage to each
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pixel, the first gate line to supply the first scan signal to each
pixel, and the second gate line to supply the second scan
signal to each pixel.

[0081] Tt has been described that the pixel structure of the
organic light emitting display device 10 according to one
embodiment of the present invention illustrated in FIG. 2A is
a 3T1C-based 2-scan structure including the first gate line
GL1 to supply the first scan signal SENSE and the second
gate line GL2 to supply the second scan signal SCAN. With-
out being limited thereto, however, the pixel structure of the
organic electroluminescent display device 10 may bea3T1C-
based 1-scan structure including one gate line GL to com-
monly supply the first scan signal SENSE and the second scan
signal SCAN as illustrated in FIG. 2B. The above-mentioned
reference voltage lines RVL and driving voltage lines DVL
are positioned to be parallel with the data lines DL, and each
of the number of reference voltage lines RVL and the number
of driving voltage lines DVL may be equal to the number of
data lines or smaller than the number of data lines.

[0082] When the number of reference voltage lines and the
number of driving voltage lines are equal to the number of
data lines, each pixel may not only be connected with one data
line DL and one gate line GL, but also be directly connected
with one driving voltage line DVL and one reference voltage
line RVL.

[0083] Inthis case, all the signal line connection structures
of respective pixels are equal to each other. That is, a basic
unit of the signal line connection structure becomes one pixel
so that there may be regularity of signal line connection
structures per every one pixel (one pixel column).

[0084] When the number of reference voltage lines and the
number of driving voltage lines are less than the number of
data lines, some pixels may be directly connected with the
driving voltage lines DVL and the reference voltage lines
RVL, while other pixels may be connected with the driving
voltage lines DVL and the reference voltage lines RVL,
respectively, through a connection pattern CP without being
directly connected with the driving voltage lines DVL and the
reference voltage lines RVL.

[0085] Inthis case, all the signal line connection structures
of respective pixels may not be equal to each other. However,
even if not all of the connection structures of respective pixels
to the signal lines are equal to each other, the connection
structures of pixels to signal lines may be equal per every few
pixels. That is, the unit of signal line connection structures
may be some pixels rather than one pixel P, and the regularity
of signal line connection structures may repeatedly appear
per every few pixels (few pixel columns).

[0086] For example, the signal line connection structures
may be equally repeated per every four pixels (P1, P2, P3, and
P4). That is, the regularity of signal line connection structures
may repeatedly appear per every four pixels (four pixel col-
umns), in which case, the basic unit of the signal line connec-
tion structures may be four pixels (four pixel columns).

[0087] When the basic unit of signal line connection struc-
tures is four pixels (four pixel columns), the number of ref-
erence voltage lines may be Y4 of the number of data lines.
That is, when the number of data lines is 4N, the number of
reference voltage lines may be N.

[0088] In addition, in the specification and drawings, four
pixels P1, P2, P3, and P4 may be, for example, an R (Red)
pixel, a G (Green) pixel, a B (Blue) pixel, and a W (White)
pixel.
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[0089] 1In the specification and drawings, the transistors
DT, T1, and T2 are illustrated and described as an N-type
merely for the convenience of description. However, accord-
ing to a design change of a circuit, all the transistors DT, T1,
and T2 may be changed to a P-type, or some of the transistors
DT, T1, and T2 may be implemented as the N-type and the
others may be implemented as the P-type. In addition, the
organic light emitting diodes OLED may be changed into an
inverted type.

[0090] Inaddition, the transistors DT, T1, and T2 described
herein are also referred to as Thin Film Transistors (TFTs).
[0091] Hereinafter, the pixel structures including a basic
pixel structure (3T1C-based 2-scan structure) and a signal
line connection structure as briefly described above will be
described in more detail with reference to FIGS. 3A and 4A.
However, FIGS. 3A and 4A illustrate a case where the basic
unit of signal line connection structures is four pixels.
[0092] As described above, when the basic unit of signal
line connection structures is four pixels P1 to P4 connected to
the data lines DL(4r-3), DL(4r-2), DL(4n-1), and DL(4n),
one reference voltage line RVL to supply the reference volt-
age Vref and two driving voltage lines DVL to supply the
driving voltage EVDD may exist with respect to the four
pixels P1 to P4.

[0093] FIG. 3Ais a plan view briefly illustrating a part of a
display panel 11 of an organic light emitting display device 10
according to one embodiment of the present invention, and
FIG. 4A is an equivalent circuit diagram, in which the equiva-
lent circuit diagram for one pixel illustrated in FIG. 2A is
applied to four pixels.

[0094] Referring to FIGS. 3A and 4A, a signal connection
structure and a basic pixel structure (3T1C-based 2-scan
structure) may be confirmed with respect to a case where the
basic unit of signal line connection structures is four pixels P1
to P4 that require four data lines DL(4n-3), DL(4n-2),
DL(4n-1), and DL(4n).

[0095] Referring to FIGS. 3A and 4A, the four data lines
DL(4r-3), DL(4n-2), DL(4n-1), and DL(4n) are connected
to four pixels P1, P2, P3, and P4, respectively. Each of a first
gate line GL1(m)(1=m=M) and a second gate line GL2(m)
(1=m=M) is connected with the four pixels P1, P2, P3, and
P4.

[0096] In addition, as illustrated in FIG. 3A, each of the
four pixels P1 to P4, which are respectively connected with
the four data lines DL(4n-3), DL(4r-2), DL(4n-1), and
DL(4n) equally includes a driving transistor DT, which
receives a driving voltage EVDD to control an organic light
emitting diode, a first transistor T1 (e.g., pixel P1 includes
first transistor T11, pixel P2 includes first transistor T12, pixel
P3 includes first transistor T13, and pixel P4 includes first
transistor T14), which is controlled by a first scan signal
SENSE and receives a reference voltage Vref and transmits
the reference voltage Vref to a first node N1 of the driving
transistor DT, a second transistor T2 which is controlled by a
second scan signal SCAN and receives a data voltage Vdata
and transmits the data voltage Vdata to a second node N2 of
the driving transistor DT, and a capacitor Cst connected
between the first node N1 and the second node N2 of the
driving transistor DT.

[0097] Four (first) transistors T11, T12, T13, and T14 of the
pixel P1 connected with the (4n—3)” data line DL(4n-3), the
pixel P2 connected with the (4n-2)" data line DL(41-2), the
pixel P3 connected with the (4n—1)” data line DL(4n-1), and
the pixel P4 connected with the (4n)” data line DL(4#) share
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anode Ns of one of drains and sources configured integrally
with the reference voltage line, nodes N11, N12, N13, and
N14 of the other of respective drains or sources are individu-
ally configured, and each of the nodes N11, N12, N13, and
N14 is connected with a first node N1 of the driving transistor
DT of the respective pixel directly or through a connection
pattern. In other words, first source/drain nodes (e.g., source
nodes or drain nodes) of the four first transistors T11, T12,
T13, T14 may be configured as the shared node Ns formed
integrally with the reference voltage line RVL while second
source/drain nodes (e.g., drain nodes or source nodes) of the
four first transistors T11, T12, T13, T14 may be configured as
individual nodes (also referred to as “respective nodes”) N11,
N11, N13, N14. See, e.g., FIGS. 6A, 6B, 6E-6G for further
illustrations of individual nodes N11, N12, N13, N14 and
shared node Ns.

[0098] The sources and drains of the first transistors T11,
T12, T13, and T14 may be oppositely operated depending on
asemiconductor type (e.g., P-type or N-type). In addition, the
sources and drains within the first transistors T11, T12, T13,
and T14 may be operated in a different manner depending on
the operation. Accordingly, one node among the drains or
sources configured integrally with the reference voltage line
in the first transistors T11, T12, T13, and T14 is referred to as
a shared node N, the other nodes which are individually
configured and each connected with the first node N1 of the
driving transistor DT directly or through the connection pat-
tern are referred to as respective nodes N11, N12, N13, and
N14.

[0099] A semiconductor layer or an active layer ACT is
positioned between the shared node Ns and four respective
nodes N11, N12, N13, and N14.

[0100] The respective nodes N12 and N13 of the first tran-
sistors T12 and T13, which are respectively included in the
pixel P2 connected with the (4n-2)" data line DI(4r-2) and
the pixel P3 connected with the (4n-1)" data line DL(4n-1),
are directly connected with the first node N1 of the driving
transistor DT. In addition, the respective nodes N11 and N14
of the first transistors T11 and T14 which are respectively
included in the pixel P1 connected with the (4n-3)” data line
DL(4r-3) and the pixel P4 connected with the (4n)” data line
DL(4n) are connected with the first node N1 of the driving
transistor through the connection pattern CP.

[0101] In this manner, each of the four pixels P1 to P4
connected with four data lines DL(4-3), DL{4n-2), DL(4%-
1), and DL(4#») has a configuration in which each of the first
transistor T1 and the second transistor T2 is supplied with the
first scan signal and the second scan signal, respectively. As
described above, the pixel structure of each pixel described
above is referred to as a “3T1C-based 2-scan structure”.
[0102] Meanwhile, even if the four pixels P1 to P4 con-
nected with the four data lines DL(4n-3), DL(4n-2), DL(47-
1), and DL(4r) are equal to each other in terms of, for
example, the number of transistors, the number of capacitors,
and the number of scan signals, they may be different from
each other in terms of the signal line connection structure
(signal application method) to receive, for example, the data
voltage, the driving voltage, and the reference voltage. How-
ever, the signal line connection structures among the four
pixels P1 to P4 connected with the four data lines DL(4r-3),
DL(4r-2), DL(4n-1), and DL(4%) have certain regularity and
symmetry.

[0103] As described above, when the basic unit of signal
line connection structures is four pixels P1 to P4 that require
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four data lines DL(4n=3), DL(4%-2), DL(4r-1), and DL(4n),
one reference voltage line RVL for supplying a reference
voltage Vref may exist and two driving voltage lines DVL for
supplying a driving voltage EVDD may exist with respect to
four pixels P1 to P4.

[0104] Sincetwo gate lines GL1(m) and GL2(m) exist with
respect to one pixel row as described above, it is possible to
differently control the first transistor T1 and the second tran-
sistor T2 included in each of the pixels existing in one pixel
row. This is due to the fact that the basic pixel structure of one
embodiment of the present invention has the 3T1C-based
2-scan structure.

[0105] FIG. 3B is a plan view briefly illustrating a part of a
display panel of an organic light emitting display device
according to another embodiment of the present invention.
FIG. 4B is an equivalent circuit diagram, in which the equiva-
lent circuit diagram for one pixel illustrated in FIG. 2B is
applied to four pixels.

[0106] It has been described that the pixel structure of the
organic light emitting display device 10 according to one
embodiment of the present invention illustrated in FIGS. 3A
and 4A is the 3T1C-based 2-scan structure including the first
gate line GL1(m) to supply the first scan signal SENSE and
the second gate line GL2(m) to supply the second scan signal
SCAN. Without being limited thereto, however, the pixel
structure may be a 3T1C-based 1-scan structure including
one gate line GL(m) to commonly supply the first scan signal
SENSE and the second scan signal SCAN as illustrated in
FIGS. 3B and 4B. Herein, supplying the first scan signal and
the second scan signal through two different gate lines GL1
(m) and GL2(m) like the 3T1C-based 2-scan structure or
through one common gate line GL(m) like the 3T1C-based
1-scan structure means that the first scan signal and the sec-
ond scan signal are supplied through a gate line.

[0107] As described above, since the display panel 11 has a
symmetric structure in the four pixel column P1 to P4 unit (a
single symmetric structure), there are advantages in that the
panel structure may be made to be simple and compact even
with the 3T1C pixel structure that necessarily requires two
scan signals SENSE and SCAN, the incidence probability of
defects may be reduced accordingly, and the numerical aper-
ture may also be increased. Due to this, it is possible to
manufacture a good quality panel with high yield. In particu-
lar, it is possible to manufacture a high resolution and large
area panel with higher quality and high yield.

[0108] Meanwhile, descriptions will be made, with refer-
ence to FIG. 7, on an efficient sensing function that enables
characteristic information of driving transistors DT included
in respective pixels to be determined, a compensation func-
tion that determines the characteristic information of the driv-
ing transistors DT included in the respective pixels based on
the sensed information and compensates for the characteristic
information of the driving transistor DT so as to reduce a
characteristic deviation among the driving transistors DT in
the respective pixels, and a structure that allows the sensing
function and the compensation function to be efficiently
executed, in the organic light emitting display device 10
according to one embodiment of the present invention.

[0109] FIG. 5 illustrates various examples that constitute
the shapes of the shared nodes of the first transistors.

[0110]

for example, a

Referring to FIG. 5, the shared node Ns may have,
& I_ 2

“l o)

shape, a “— " shape, a “—” shape, a
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shape, a“[_ ”shape, ora shape obtained by combining two or
more of partially rounded forms of the shapes.

[0111] As in FIG. 5(A), the shared node Ns may have a
shape obtained by combining two of partially rounded forms

of the “|” shape, the “— * shape, the “—” shape, the «l

shape, and the “_  shape. For example, the shared node Ns

may have a L~ shape obtained by combining two ol
shapes or a “"T ” shape obtained by combining two “—1”

shapes. In addition, the shared node Ns may have a L

shape obtained by combining two «l» shapes, in each of
which the bent portion is rounded, and a “~T ” shape
obtained by combining two “—]” shapes, in each of which the
bent portion is rounded.

[0112] Inaddition, asin FIG. 5(B), the shared node Ns may

have a shape obtained by combining four of the |

“— " shape, the “—7” shape, the «l shape, the “L_ ” shape,
and the partially rounded shapes thereof. For example, the

shape, the

shared node Ns may have a “~” shape obtained by combin-
ing two “1” shapes and two b shapes, or a “=H” shape

obtained by combining four “C= > shapes.

[0113] Inaddition, as in FIG. 5(c), the shared node Ns may
have a shape obtained by combining three of the | shape,
the “— ” shape, the “—7” shape, the «b shape, the “[_”

shape, and the partially rounded shapes thereof. For example,
the shared node Ns may have a “ T shape obtained by

combining two “L” shapes and one “ | shape.
[0114] It has been described with reference to FIG. 5 that
the shared node Ns may have a shape obtained by combining

two to four of the “I” shape, the “— ’ shape, the “ 7 shape,

the «L-» shape, the “[C > shape, and the partially rounded
shapes thereof, by way of an example. Without being limited
thereto, however, the shared node Ns may have any shape
obtained by combining two or more shapes.

[0115] Hereinafter, the first transistors T11, T12, T13, T14
of the first to fourth pixels P1 to P4 in the cases where the

shared node Ns has a —|— ” shape, a shared node of a -

shape, a L~ shape, and a “E  shape will be described in
detail with reference to FIGS. 6A to 6G, by way of examples.
[0116] Referringto FIGS.4A and 6A, the four first transis-
tors T11, T12, T13, and T14 of the pixel P1 connected with
the (4n—-3)” data line DL(41-3), the pixel P2 connected with
the (4n-2)" data line DL(4n-2), the pixel P3 connected with
the (4n-1)" data line DL(4#-1), and the pixel P4 connected
with the (4n)” data line DI(4n) share the shared node Ns

which has the “—~ > shape and is formed integrally with the
reference voltage line, and each of the respective nodes N11,
N12, N13, and N14 is individually formed.

[0117] At this time, the respective nodes N12 and N13 of
the first transistors T12 and T13 included in each of the pixel
P2 connected with the (4n-2)" data line DL(4n-2) and the
pixel P3 connected with the (4n-1)" data line DIL(4n-1) are
directly connected with the first node N1 of the driving tran-
sistor DT. In addition, the respective nodes N11 and N14 of
the first transistors T11 and T14 included in each of the pixel
P1 connected with the (4n-3)" data line DL(4%-3) and the
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pixel P4 connected with the (4n)” data line DL(4#) are con-
nected with the first node N1 of the driving transistor DT
through the connection pattern CP.

[0118] A (e.g., one) semiconductor layer or active layer
ACT may be positioned between the shared node Ns and four
respective nodes N11, N12, N13, and N14. Four first transis-
tors T11, T12, T13, and T14 are controlled by the first scan
signal supplied to a gate node which is integral with the first
gate line GL1(m) positioned below the semiconductor layer
or active layer ACT or is connected with the first gate line
GL1(m).

[0119] Although the semiconductor layer or active layer
ACT may exist as one common layer between the shared node
Ns and four respective nodes N11, N12, N13, and N14 as
illustrated in FIG. 6 A, the semiconductor layer or active layer
ACT may exist as four separate layers between the shared
node Ns and four respective nodes N11, N12, N13, and N14.
In addition, although it has been described by way of an
example that four first transistors T11, T12, T13, and T14 are
bottom gate structures in which the gate node is positioned
below the source/drain node, the first transistors T11, T12,
T13, and T14 may be top gate structures in which the gate
node is positioned above the source/drain node.

[0120] Referringto FIG. 6B, four first transistors T11, T12,
T13, and T14 of four pixels P1 to P4 share a shared node Ns

of a “H” shape which is formed integrally with the refer-
ence voltage line and respective nodes N11, N12, N13, and
N14 are individually formed.

[0121] Although it has been described in the above-de-
scribed embodiment that four pixels P1 to P4 are symmetric
with reference to the reference voltage line, the four first
transistors T11, T12, T13, and T14 of the four pixels P1 to P4
share the shared node Ns formed integrally with the reference
voltage line, and each of respective nodes N11, N12, N13,
N14 is individually formed, two pixels may be positioned at
opposite sides with reference to the reference voltage line
(symmetrically or asymmetrically), two first transistors T11
and T12 of two pixels P1 and P2 may share a shared node Ns

having a «l» shape (illustrated in FIG. 6C) or a “LL |~
shape (illustrated in FIG. 6D) which is integrally formed with
the reference voltage line, and each of the respective node
N11 and N12 may be individually formed. That is, in one or
more embodiments, first source/drain nodes (e.g. source
nodes or drain nodes) of two first transistors (e.g., T11 and
T12 shown in FIG. 6C and FIG. 6D) may be configured as the
shared node Ns formed integrally with the reference voltage
line RVL while second source/drain nodes (e.g. drain nodes
or source nodes) of the two first transistors (e.g., T11 and T12)
may be configured as individual nodes (e.g., N11 and N12
shown in FIG. 6C and FIG. 6D).

[0122] In addition, although it has been described in the
above-described embodiment that four first transistors T11,
T12, T13, and T14 of four pixels P1 to P4 are controlled by a
first scan signal supplied through one first gate line GL1(m)
that supplies a first scan signal in a 3T1C-based 2-scan struc-
ture, or through one common first gate line GL(m) that sup-
plies a first scan signal and a second scan signal in a 3T1C-
based 1-scan structure, four first transistors T11, T12, T13,
and T14 may be controlled by two first scan signals supplied
through two first gate lines GL1(m) and GL1'(m), as illus-
trated in FIGS. 6E and 6F, or four first transistors T11, T12,
T13, and T14 may be controlled by four first scan signals
supplied through four first gate lines, respectively (not
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shown). For example, first transistors T11 and T14 may be
controlled by a first scan signal supplied through a first gate
line GL1(m), while first transistors T12 and T13 may be
controlled by a second first scan signal supplied through a
second first gate line GL.1'(m), as shown in FIGS. 6F and 6F.

[0123] In addition, it has been described in the above-de-
scribed embodiments that the distance (e.g. widths/lengths)
between the shared node of four first transistors T11, T12,
T13, and T14 of four pixels P1 to P4 and four respective nodes
are all equal to each other, the distance (e.g. width/length)
between the shared node and respective node of at least one of
four first transistors T11, T12, T13, and T14 may be different
from that of another first transistor. For example, as illustrated
in FIG. 6G, among four first transistors T11, T12, T13, and
T14, the distances (widths/lengths) [L12 and .13 between the
shared node Ns and two respective nodes N12 and N13 may
be different from the distances (widths/lengths) .11 and 1.14
between the shared node and the other two respective nodes
N11 and N14. In other words, the distances 1.11 and 114
between the shared node Ns and the other two respective
nodes N11 and N14 may be longer than the distances (widths/
lengths) [.12 and [.13 between the shared node Ns and two
respective nodes N12 and N13. Therefore current gains of
two transistors T11 and T14 may be larger than those of two
transistors T12 and T13.

[0124] In addition, although it has been described that the
four first transistors T11, T12, T13, and T14 described above
with reference to FIGS. 5 and 6 are associated with the four
pixels P1 to P4 of the display panel 11 of the display device 10
described with reference to FIG. 1, the transistor structure
described with reference to FIGS. 5 and 6 may be included in
any type of display device. At this time, the transistor struc-
ture for a display device includes two or more transistors
which share a voltage line of one direction that supplies a
voltage to pixels and one of drains and sources integrally
formed with the voltage line, and respectively include the
other of the drains and sources which are formed separately
and connected to different nodes directly or through a con-
nection pattern. This transistor structure is referred to as a
rotary transistor.

[0125] FIG. 7 is a diagram briefly illustrating an external
compensation configuration included in an organic light
emitting display device 10 according to embodiments of the
present invention.

[0126] Referring to FIG. 7, in order to compensate for
characteristic (e.g., threshold voltage and/or mobility) devia-
tions of the driving transistor DT (in other words, deviations
in characteristics of the driving transistor DT) in each pixel P
which may cause unbalanced luminance among pixels, the
organic light emitting display device 10 according to embodi-
ments of the present invention may include, as a compensa-
tion configuration, a sensor 91 configured to sense a voltage
for determining characteristic information (in other words,
information representing characteristics) of a driving transis-
tor DT (e.g., threshold voltage and/or mobility), a memory 92
configured to store the sensed voltage, a compensator 93
configured to determine the characteristic information of the
driving transistor DT based on the sensed voltage and com-
pensate for the characteristic information.

[0127] The sensor 91 may sense a voltage for determining
characteristic information of the driving transistor DT in each
pixel P, in particular the voltage of the first node N1 of the
driving transistor DT of each pixel P.
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[0128] As illustrated in FIG. 7, the sensor 91 may include,
for example, a Digital to Analog Converter (DAC) 911 con-
figured to convert the reference voltage Vref supplied from a
reference voltage source into an analog value, an Analog to
Digital Converter (ADC) 912 configured to convert the volt-
age sensed at the first node N1 of the driving transistor DT of
each pixel connectable with the sensor 91 to a digital value,
and a first switch 913 configured to petform switching so as to
cause one of reference voltage supply node 9131 which is
supplied with the reference voltage Vref which is converted
into an analog value by the digital to analog converter 911 and
a sensing node 9132 connected to the analog to digital con-
verter 912 to be connected with a reference voltage line RVL.

[0129] In order to sense the voltage for determining the
characteristic information of the driving transistor DT, it is
necessary to apply a predetermined voltage to each of the first
node N1 and the second node N2 of the driving transistor DT,
to cause the voltage at the first node N1 of the driving tran-
sistor DT to be varied, and to measure the varied voltage as a
sensing voltage.

[0130] In connection with this, when the reference voltage
supply node 9131 and the reference voltage line RVL are
connected with each other by the switch 913, the reference
voltage Vref, which is converted into an analog value by the
digital to analog converter 911, is applied to the first node N1
of the driving transistor DT. Then, a predetermined voltage
should also be applied to the second node N2 of the driving
transistor DT. One embodiment of the present invention
applies a data voltage Vdata to the second node N2 of the
driving transistor DT from the data line DL connected with
the corresponding pixel. Thereafter, in order to sense the
varied voltage at the first node N1 of the driving transistor DT,
one embodiment of the present invention may include a (e.g,,
one) second switch 914 in each data line, in which the second
switch 914 performs switching such that a data voltage output
point 9141 of the data driver 12 is turned ON to be connected
with the corresponding data line DL or the data voltage output
point 9141 of the data driver 12 is turned OFF to be floated
with the corresponding data line DL, as illustrated in FIG. 7.
The second switch 914 may be considered as a component
which is functionally included in the sensor 91 corresponding
to the corresponding pixel P.

[0131] The sensor 91 described above may be included in
the inside or outside of the data driver 12.

[0132] A plurality of sensors 91 may be provided, in which
case, each sensor 91 may be provided per one data line, or per
some data lines. In addition, each sensor 91 may be provided
per one reference voltage line RVL.

[0133] The sensor 91 stores the sensed voltage in the
memory 92 in digital form or transmits the sensed voltage to
the compensator 93 so that the characteristic information of
the driving transistor DT can be compensated for.

[0134] After receiving the sensed voltage from the sensor
91, the compensator 93 is capable of performing data conver-
sion processing based on the voltage transmitted from the
sensor 91 in digital form so as to compensate for the charac-
teristic information of the driving transistor DT including one
or both of a threshold voltage and mobility.

[0135] The above-mentioned compensator 93 may be
located at any position within the organic light emitting dis-
play device 10 as long as it can receive the sensed voltage in
digital form from the sensor 91.
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[0136] For example, the compensator 93 may be imple-
mented to be included within the timing controller 14, within
the data driver 12, or outside of the timing controller 14 and
data driver 12.

[0137] FIG. 8 is a diagram conceptually exemplifying
methods of implementing external compensation configura-
tions included in an organic light emitting display device 10
according to embodiments of the present invention, in par-
ticular (A) a case, in which the compensator 93 is imple-
mented to be included within the timing controller 14, (B) a
case, in which the compensator 93 is implemented to be
included outside of the timing controller 14 and the data
driver 12, and (C) a case, in which the compensator 93 is
implemented to be included in the data driver 12.

[0138] InFIG. 8, it is assumed that the sensor 91 is imple-
mented to be included in the data driver 12.

[0139] Referring to FIG. 8(A), in the case where the com-
pensator 93 is implemented to be included within the timing
controller 14, the voltage SI sensed in the corresponding pixel
P by the sensor 91 is transmitted to the compensator 93 within
the timing controller 14, and the compensator 93 included
within the timing controller 14 may determine the character-
istic information of the driving transistor DT based on the
voltage SI transmitted from the sensor 91, convert, based on
this, the data supplied from the outside (Data) into transmitted
compensation data (Data') and supply the compensation data
(Data') to the Digital to Analog Converter (DAC) within the
data driver 12. As a result, the DAC within the data driver 12
converts the compensation data in digital form (Data') sup-
plied from the compensator 93 into analog data and supplies
the converted compensation data to the corresponding pixel P.
[0140] Referring to FIG. 8(B), in the case where the com-
pensator 93 is implemented to be included outside of the
timing controller 14 and the data driver 12, the voltage SI
sensed by the sensor 91 from the corresponding pixel P is
transmitted to the compensator 93 located outside of the data
driver 12 and the timing controller 14, the compensator 93
may determine the characteristic information of the driving
transistor DT based on the voltage SI transmitted from the
sensor 91, convert, based on the characteristic information,
data supplied from the timing controller 14 (Data) into com-
pensation data (Data'), and supply the compensation data to
the data driver 12. The data driver 12 converts the compen-
sation data in digital form (Data') supplied from the compen-
sator 93 into analog data through the DAC located therein,
and supplies the converted compensation data to the corre-
sponding pixel P.

[0141] Referring to FIG. 8(C), in the case where the com-
pensator 93 is implemented to be included in the data driver
12, the sensor 91 within the data driver 12 transmits the
voltage SI sensed from the corresponding pixel P to the com-
pensator 93 within the data driver 12, the compensator 93 may
determine the characteristic information of the driving tran-
sistor DT based on the voltage SI transmitted from the sensor
91, convert, based on this, the data supplied from the timing
controller 14 (Data) into compensation data (Data'), and sup-
ply the compensation data to the DAC. As a result, the DAC
converts the compensation data in digital form (Data') sup-
plied from the compensator 93 into an analog form, and
supplies the compensation data (data voltage) converted into
the analog form to the corresponding pixel P.

[0142] InFIG. 8(B)and FIG. 8(C), in the method of receiv-
ing the data (Data), the compensator 93 may be supplied with
the data directly from the timing controller 14. However,
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when the timing controller 14 stores the data in the memory,
the compensator 93 may be supplied with the data in the
manner of reading the data stored in the memory.

[0143] Theimplementation example of the compensator 93
illustrated in FIG. 8(A) to FIG. 8(C) is a digital-based com-
pensation method (data conversion method) that performs
compensation by converting the data in digital form (Data)
into compensation data in digital form (Data'). In this case,
the compensation data in digital form (Data’) may be gener-
ated through calculation processing that adds/subtracts a digi-
tal value of the characteristic information of the driving tran-
sistor DT to/from the data in digital form (Data).

[0144] FIG. 9A is a diagram illustrating an external com-
pensation configuration of an organic light emitting display
device according to one embodiment of the present invention
together with an equivalent circuit for one pixel, with respect
to the implementation method of FIG. 8. FIG. 9B is a diagram
illustrating an external compensation configuration of an
organic light emitting display device according to another
embodiment of the present invention together with an equiva-
lent circuit for one pixel, with respect to the implementation
method of FIG. 8.

[0145] Meanwhile, when the number of the reference volt-
age lines and the number of data lines are equal to each other,
that is, when one reference voltage line exists in each pixel P
arranged in the horizontal direction (the other direction), sen-
sors 91 respectively corresponding to pixels P arranged in the
horizontal direction (the other direction) may exist. Then, a
sensing operation may be performed for all the pixels
arranged in the horizontal direction (the other direction)
simultaneously. That is, in FIG. 5, when reference voltage
lines RVL exist to correspond to four pixels P1 to P4, respec-
tively, the varied voltages at the first nodes N1 of the driving
transistors DT in four respective pixels P1 to P4 may be
simultaneously sensed.

[0146] However, when the number of reference voltage
lines is smaller than the number of data lines, for example,
when the number of reference voltage lines is ¥4 of the num-
ber of data lines, that is, one reference voltage line exists per
every four pixels P arranged in the horizontal direction (the
other direction), it is impossible to perform the sensing opera-
tion for all the pixels arranged in the horizontal direction (the
other direction) simultaneously. The sensing operation may
be performed for one pixel per every four pixels. Thatis, when
one reference voltage line RVL exists for four pixels P1 to P4
as in FIG. 5, the varied voltages at the first nodes N1 of driving
transistors DT of the four respective pixels P1 to P4 cannot be
simultaneously sensed, and at a specific time point, only the
varied voltage of the first node N1 of the driving transistor DT
of one pixel among the four pixels P1 to P4 can be sensed.
[0147] Accordingly, at the specific time point a function
may be required for selecting a pixel for sensing the varied
voltage at the first node N1 of the driving transistor DT among
the four pixels P1 to P4.

[0148] FIG. 10 is a diagram illustrating an external com-
pensation configuration according to the implementation
method of FIG. 8 together with a plurality of pixels P1 to P4.
[0149] FIG. 10 illustrates a method in which a pixel P3
connected with a (4n-1)th data line DL(4»-1) among four
pixels P1 to P4 is selected, a varied voltage at the first node N1
of the driving transistor DT of the selected pixel is sensed so
as to determine and compensate for characteristic informa-
tion (threshold voltage and/or mobility) of the driving tran-
sistor DT of the sensed pixel.
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[0150] Referring to FIG. 10, in order to select the pixel P3
connected with the (4n-1)th data line DL(4r-1) among the
four 4 pixels P1 to P4, a timing controller 14 may send a
control signal (second control signal) to each sensor 91 or
data driver 12 that causes only a second switch 914¢, which
switches the connection between the pixel P3 and the (4n-1)
th data line DL(4r-1), to be turned ON, and causes the
remaining second switches 914a, 9145, and 914d to be turned
OFF, among four second switches 914a, 9145, 914¢, 9144
that switch the connection between the four pixels P1 to P4
and four data lines DIL(4n-3), DL(4n-2), DL(4n-1) and
DL(4#) capable of supplying the data voltage.

[0151] Meanwhile, besides the implementation examples
of the compensator 93 illustrated in FIG. 8(A) to FIG. 8(C),
that is, the digital-based compensation method (data conver-
sion method), according to another implementation example
as illustrated in FIG, 11, the data driver 12 receives data in
digital form (Data) supplied from the timing controller 14, the
DAC of the data driver 12 converts the data in digital form
(Data) into an analog form using a gamma reference voltage,
and the compensator 93 converts the characteristic informa-
tion ST of the transistor DT transmitted from the sensor 91 into
an analog value so that, based on the characteristic informa-
tion converted into the analog value, the converted analog
data (Analog Data) can be converted to generate a data volt-
age as compensation data. This method is a complete analog-
based compensation method (data conversion method).

[0152] Besides the complete analog-based compensation
method, according to another implementation example as
illustrated in FIGS. 12A and 12B, the data driver 12 may
receive data in digital form (Data) supplied from the timing
controller 14, and the DAC (including the compensator 93) of
the data driver 12 may generate compensation data (Data')
using the characteristic information of the transistor DT
transmitted from the sensor 91 when converting the data in
digital form (Data) into an analog form using a gamma ref-
erence voltage, and convert the compensation data into an
analog form to generate a data voltage. Strictly speaking, this
method converts data into a digital form. However, as the
conversion is performed in a digital-to-analog conversion
step (DAC step), this method is referred to as an analog-based
compensation method (data conversion method).

[0153] In the foregoing, among the components of the
entire system of the organic light emitting display device 10
according to the embodiments of the present invention, the
display panel 11, the sensor 91, the compensator 93, etc. have
been described, and hereinafter, a data driver 12, and a gate
driver 13 will be briefly described with reference to FIGS.
13A,13B, and 14.

[0154] FIGS. 13A and 13B are diagrams illustrating con-
figurations for data drivers 12 included in an organic light
emitting display device 10 according to embodiments of the
present invention.

[0155] FIG. 13A is a diagram illustrating the data driver in
a case where a data driver 12 receives the compensation data
to drive a data line, and FIG. 13B is a view illustrating a data
driver including a compensator 93.

[0156] Referring to FIG. 13A, a data driver 12 included in
the organic light emitting display device 10 according to one
embodiment of the present invention includes, for example, a
shift register 131, a first data register 132, a second data
register 133, a digital to analog converter 134, an output
buffer 135, and a data receiver 136.
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[0157] The data receiver 136 receives compensation data
(Data') from the compensator 93 included in the inside of the
timing controller 14 or the data driver 12 or the compensator
93 included in the outside of the timing controller 14 and the
data driver 12, converts the compensation data into predeter-
mined bit digital data (in other words, digital data having a
predetermined number of bits) for each of RGB and output
the converted data, i.e. the predetermined bit digital data.
[0158] The shift register 131 controls an operating time
with a horizontal clock signal Helock and a horizontal syn-
chronous signal Hsync for line-by-line driving. That is, the
shift register 131 receives an input of the horizontal synchro-
nous signal Hsync and the horizontal clock signal Helock
from the timing controller 14, and causes all the data (Data')
corresponding to one gate line GL, which has selected the
horizontal synchronous signal Hsync as a start signal, to be
synchronized to the horizontal clock signal Helock and to be
sequentially sampled and stored in the first data register 132.
[0159] The first data register 132 sequentially stores data
(Data") to be implemented by the pixels of the (m-1)th gate
line GL(m-1).

[0160] The second data register 133 stores the data (Data')
stored in the first data register 132 according to the next
horizontal synchronous signal Hsync. At this time, the data
(Data') to be implemented by the pixels of the mth gate line
GL(m) are sequentially stored in the first data register 132.
[0161] Each of the first data register 132 and second data
register 133 described above may be implemented by a latch
in which an input and an output are connected with each other
through two inverters, and thus, the first data register 132 and
the second data register 133 are also referred to as a first latch
and a second latch, respectively.

[0162] The DAC 134 converts the data in digital form
(Data") stored in the second data register 133 into an analog
type data voltage with reference to a gamma reference voltage
supplied from the outside.

[0163] The output buffer 135 amplifies a pixel driving
force, that is, causes the data voltage to have a current driving
capability sufficient for driving a data line, and supplies the
data voltage through the data line.

[0164] FIG. 13B is a view illustrating a data driver 12
including the compensator 93.

[0165] Referring to FIG. 13B, the data driver 12 receives
non-compensated data from the timing controller 14, and the
compensator 93 included therein compensates for the data to
be capable of driving the data line.

[0166] Since the data driver 12 illustrated in FIG. 13B
receives non-compensated data unlike the data driver 12 illus-
trated in FIG. 13 A, the functions of the data receiver 136 and
the DAC 134 become different from each other.

[0167] Referring to FIG. 13B, the data receiver 136
receives an input of data (Data) prior to compensation from
the timing controller 14, converts the data (Data) into bit
digital data for each RGB/RWGB, and outputs the converted
data.

[0168] The DAC 134 may convert the data in digital form
(Data) stored in the second data register 133 into the analog
type data voltage by further taking a sensing voltage SI fur-
ther input from the sensor when it converts the data in digital
form (Data) stored in the second data register 133 into the
analog type data voltage with reference to the gamma refer-
ence voltage supplied from the outside. Accordingly, the
DAC 134 included in the data driver (12) of FIG. 13B includes
the compensator 93 as an internal component.
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[0169] FIG.14is a diagram illustrating a configuration of a
gate driver 13 included in an organic light emitting display
device 10 according to embodiments of the present invention.
[0170] Referring to FIG. 14, a gate driver 13 included in an
organic light emitting display device 10 according to one
embodiment of the present invention includes, for example, a
shift register 141, a level shifter 142, and an output buffer 143.
[0171] The shift register 141 starts generating scan pulses
by receiving a vertical synchronous signal Vsync that notifies
initiation of one frame from a timing controller 14, and causes
the outputs of scan pulses to be sequentially turned ON
according to a vertical clock signal Velock. In addition, a
logic arithmetic operation circuit may be included to prevent
an influence of signal delay by shortening a charging time of
a gate line using an output-enabled signal OE.

[0172] The level shifter 142 converts the scan pulses into a
voltage that may turn ON/OFF first and second transistors T1
and T2 (included in each pixel). That is, depending on an ON
voltage signal Von and an OFF voltage signal Voff, the level
shifter 142 converts a low voltage into an ON voltage Von
higher than a predetermined voltage required for turning ON
or turning OFF the first and second transistors T1 and T2 and
an OFF voltage Voff lower than the predetermined voltage.
[0173] Theoutput buffer 143 may be configured as a circuit
that outputs a scan signal by improving a current driving
capability to be suitable for driving a gate line GL having an
RC load.

[0174] Meanwhile, the gate driver 13 supplies the scan
signal to the gate nodes of the first and second transistors T1
and T2 through one gate line GL.

[0175] Inaddition, the gate driver 13 may supply, according
to a control signal from the timing controller 14, a scan signal
which is maintained for one horizontal time HT or more at a
scan signal level (second level VGH or firstlevel VGL) which
causes the first and second transistors T1 and T2 to be turned
ON. Here, the one horizontal time may be a time, for which a
data voltage is applied at the second level VGH. In this view
point, supplying the scan signal that causes the first and
second transistors T1 and T2 to be turned ON for one hori-
zontal time or more means that the length of time in which the
scan signal, which causes the first and second transistors T1
and T2 to be turned ON, is supplied may be equal to or longer
than the length of time in which the data voltage is supplied at
the second level VGH, that is, the scan signal, which causes
the first and second transistors T1 and T2 to be turned ON, is
supplied longer than the data voltage having the second level
VGH.

[0176] Inaddition, the gate driver 13 may supply, according
to acontrol signal of the timing controller 14, a scan signal, in
which a time point where the scan signal is changed to the
scan signal level (second level VGH or first level VGL), which
causes the first and second transistors T1 and T2 to be turned
ON is faster than a time point where the data voltage is
applied.

[0177] As described above, the reason for supplying the
scan signal, which is maintained for one horizontal time HT
or more at a scan signal level (second level VGH or first level
VGL) which causes the first and second transistors T1 and T2
to be turned ON, or supplying the scan signal, in which a time
point where the scan signal is changed to the scan signal level
(second level VGH or first level VGL), which causes the first
and second transistors T1 and T2 to be turned ON is faster
than a time point where the data voltage is applied, is for data
charging.
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[0178] FIGS. 15A and 15B are diagrams comparatively
illustrating numerical apertures of a display device according
to one embodiment of the present invention in which a shared
node of first transistors of respective pixels is integrally con-
figured with a reference voltage line RVL, and a display
device in which a first transistor of each pixel is configured in
each pixel.

[0179] Inadisplay device according to one embodiment of
the present invention illustrated in FIG. 15A, a shared node of
the first transistor of each pixel is formed integrally with a
reference voltage line RVL. Whereas, in a display device
illustrated in FIG. 15B, a first transistor for each pixel may be
formed in each pixel.

[0180] In the display device illustrated in FIG. 15B, one
reference voltage line RVL is shared by a unit of four pixels in
a3T1Cstructure. Atthis time, a connection wiring for sharing
the reference voltage line RVL in a circuit part of the four
pixels is needed, which in turn may lead to the reduction of a
numerical aperture. In addition, since a design should be
made in consideration of a process margin and repair margin
of first transistors serving as respective sensing transistors,
the practical numerical aperture is greatly reduced.

[0181] On the contrary, in the display device according to
one embodiment of the present invention illustrated in FIG.
15A, the first transistors serving as the sensing transistors are
positioned on the reference voltage line RVL, and the shared
node of the first transistors serving as the respective sensing
transistors is formed integrally with the reference voltage line
RVL in order to solve the problem of the display device (FIG.
15B). Thus, the numerical aperture can be increased. A defect
occurring due to the share of the reference voltage line RVL is
equally divided into resistance components of respective pix-
els and the defect level can be reduced.

[0182] Accordingly, it may be understood that the display
device according to one embodiment of the present invention
illustrated in FIG. 15A has a display region (light emitting
region) increased to further increase the numerical aperture as
compared with that of the display device illustrated in FIG.
15B. From this, further improvement of the numerical aper-
ture can be expected when the resolution or area is increased.

[0183] As described above, according to the present inven-
tion, it is possible to provide an organic light emitting display
device 10 having a simple and compact panel structure.
[0184] In addition, according to the present invention, it is
possible to provide an organic light emitting display device
10 that may increase the numerical aperture, lengthen a
lifespan of light emitting diodes, and reduce the incidence
probability of defects.

[0185] Accordingly, these features can be advantageous
when applied to a high resolution and large area panel 11.

[0186] While the technical spirit of the present invention
has been exemplarily described with reference to the accom-
panying drawings, it will be understood by a person skilled in
the art that the present invention may be varied and modified
in various forms without departing from the scope of the
present invention. Accordingly, the embodiments disclosed in
the present invention are merely to not limit but describe the
technical spirit of the present invention. Further, the scope of
the technical spirit of the present invention is not limited by
the embodiments. The scope of the present invention shall be
construed on the basis of the accompanying claims in such a
manner that all of the technical ideas included within the
scopeequivalent to the claims belong to the present invention.
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What is claimed is:
1. An organic light emitting display device comprising:
aplurality of data lines positioned in one direction;

a plurality of gate lines positioned in another direction
intersecting with the plurality of data lines;

a plurality of pixels connected with the plurality of data
lines and the plurality of gate lines; and

areference voltage line positioned in the one direction and
configured to supply a reference voltage to the pixels,

wherein each of the plurality of pixels includes: an organic
light emitting diode, a driving transistor configured to
drive the organic light emitting diode, a first transistor
controlled by a first scan signal from the gate lines and
connected between the reference voltage line and a first
node of the driving transistor, and a second transistor
controlled by a second scan signal supplied from the
gate lines and connected between the data lines and a
second node of the driving transistor,

wherein each first transistor has a first source/drain node
and a second source/drain node, wherein the first source/
drain nodes of the first transistors of two or more pixels
are configured as a shared node formed integrally with
the reference voltage line, and the second source/drain
nodes of the first transistors of said two or more pixels
are configured as respective nodes separate from each
other, and each of said respective nodes is connected
with the first node of the driving transistor of arespective
pixel directly or through a connection pattern.

2. The organic light emitting display device of claim 1,

wherein:

the reference voltage line is positioned in the one direction
to supply the reference voltage to a pixel connected with
a (4n-3)" data line, a pixel connected with a (4n-2)*
data line, a pixel connected with a (4n-1)" data line, and
a pixel connected with a (4n)” data line, and

the first source/drain nodes of four first transistors of the
pixel connected with the (4n-3)” data line, the pixel
connected with the (4n-2)" data line, the pixel con-
nected with the (4n-1)” data line, and the pixel con-
nected with the (4n)” data line, respectively, are config-
ured as said shared node formed integrally with the
reference voltage line, and the second source/drain
nodes of said four first transistors are individually con-
figured as said respective nodes.

3. The organic light emitting display device of claim 2,
wherein each of the respective nodes of the first transistors,
which are respectively included in the pixel connected with
the (4n-2)" data line and the pixel connected with the (4n-
1) data line, is connected with the first node of the driving
transistor directly, and

each of the respective nodes, which are respectively

included in the pixel connected with the (4n—3)” data

line and the pixel connected with the (4n)” data line, is

connected with the first node of the driving transistor
through the connection pattern.

4. The organic light emitting display device of claim 2,

wherein the shared node has a shape obtained by combining

ul 133

two or more of a

L shape, a “[_  shape, and partially rounded shapes
thereof.

shape, a “—" shape, a “—1” shape, a

Apr. 7,2016
12

5. The organic light emitting display device of claim 4,

“J_”

wherein the shared node has a “— > shape, a shape, a

“E ” shape, or a “—” shape.

6. The organic light emitting display device of claim 2,
wherein a distance between the shared node and the respec-
tive node of at least one of the four first transistors is different
from that of another one of the four first transistors.

7. The organic light emitting display device of claim 2,
wherein a pixel structure of the pixel connected with the
(4n-3)" data line and a pixel structure of the pixel connected
with the (4n)” data line are symmetric to each other, and a
pixel structure of the pixel connected with the (4n-2)" data
line and a pixel structure of the pixel connected with the
(4n-1)" data line are symmetric to each other.

8. The organic light emitting display device of claim 1,
further comprising a display panel, wherein the display panel
comprises:

a data driver configured to drive the plurality of data lines

positioned in the one direction;

a gate driver configured to supply the first scan signal and
the second scan signal through the plurality of gate lines
which are positioned in the other direction intersecting
with the data lines; and

atiming controller configured to control a driving timing of
the data driver and the gate driver.

9. The organic light emitting display device of claim 8,

further comprising:

asensor configured to sense a voltage of the first node of the
driving transistor.

10. The organic light emitting display device of claim 9,

wherein the sensor comprises:

an analog to digital converter configured to convert the
sensed voltage into a digital value; and

a first switch configured to perform switching such that one
of a reference voltage supply node, to which a reference
voltage is supplied, and a sensing node connected to the
analog to digital converter is connected with the refer-
ence voltage line.

11. The organic light emitting display device of claim 9,
wherein a plurality of sensors are provided, a number of the
sensors corresponding to a number of the data lines or a
number of reference voltage lines.

12. The organic light emitting display device of claim 8,
wherein the timing controller controls switching operations
of:

a first switch configured to perform switching between an
ON position, in which the reference voltage line is con-
nected with a reference voltage supply node, and an OFF
position, in which the reference voltage line is connected
with a sensing node, and

a second switch configured to perform switching between
an ON position, in which a data voltage output point of
the data driver is connected with a corresponding data
line, and an OFF position, in which the data line is
disconnected from the voltage output point and floating.

13. The organic light emitting display device of claim 9,
further comprising:

a compensator configured to perform data conversion pro-
cessing that compensates characteristic information of
the driving transistor based on the sensed voltage; and

a memory configured to store the sensed voltage or the
characteristic information of the driving transistor.
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14. The organic light emitting display device of claim 13,
wherein the compensator is included within the timing con-
troller, within the data driver, or outside of the timing con-
troller and the data driver.

15. The organic light emitting display device of claim 14,
wherein, when the compensator is included within the timing
controller, the compensator converts data supplied from out-
side into compensation data based on the characteristic infor-
mation of the driving transistor, and supplies the compensa-
tion data to the data driver,

when the compensator is included within the data driver,

the compensator converts data supplied from the timing
controller into the compensation data based on the char-
acteristic information of the driving transistor, before or
after converting the data supplied from the timing con-
troller into analog data, and

when the compensator is included outside of the timing

controller and the data driver, the compensator converts
the data supplied from the timing controller into the
compensation data based on the characteristic informa-
tion of the driving transistor and supplies the compen-
sation data to the data driver.
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THMBW(EF)

[FRIER 1 (TR A (i)
B (E RN A (i)

54 B R (BRI A (F)
[FRIRE A

LTI\

IPCHEF

CPCH¥S

L 5E4X
H 2T SR
S\ EREERE

BEGF)

NFAT—HATETENRAEEUNENRIALERRE. REESH
B BEL, AT AFEL, ATAGERRHEEFIHS N RE
EHA-NRRARR
WAER , B0 5 ERIELERZS AR ASTRNT QEE,

BNAKEREEREREESH

US20160098960A1 K (2E)R
US14/801354 HiEH
REETRERAT

LG DISPLAY CO. , LTD.

LG DISPLAY CO. , LTD.

PARK JOON MIN

PARK, JOON-MIN

G09G3/32

patsnap

2016-04-07

2015-07-16

G09G2300/0426 G09G3/3291 G09G3/3233 G09G2300/0465 G09G2300/0842 G09G2310/0262

G09G2320/0295 G09G2320/043
1020140134069 2014-10-06 KR
US9818342

Espacenet USPTO

12

DL{1) == DL{4n=3)|DL(45-2)\DL{4n~1)| DL(4n) =+ =+ DL(AN)

eE8EL—KER , Ho3la8E5—NR

@
=

|

Gl (M)

[~ LEEE -
oo
5 - BEoD -



https://share-analytics.zhihuiya.com/view/2edaa9ad-76d3-4c1c-9e15-4a287f3be888
https://worldwide.espacenet.com/patent/search/family/053483730/publication/US2016098960A1?q=US2016098960A1
http://appft.uspto.gov/netacgi/nph-Parser?Sect1=PTO1&Sect2=HITOFF&d=PG01&p=1&u=%2Fnetahtml%2FPTO%2Fsrchnum.html&r=1&f=G&l=50&s1=%2220160098960%22.PGNR.&OS=DN/20160098960&RS=DN/20160098960

