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ORGANIC LIGHT EMITTING DISPLAY
DEVICE

[0001] This application claims priority from and the ben-
efit of Korean Patent Application No. 10-2017-0122617,
filed on Sep. 22, 2017, which is hereby incorporated by
reference for all purposes as if fully set forth herein.

BACKGROUND

Field

[0002] Exemplary embodiments relate to an organic light
emitting display device.

Discussion of the Background

[0003] An organic light emitting display device includes a
display panel where organic light emitting diodes, in which
organic material layers are laminated to emit light, are
arranged. The display panel may express gradation in light
output by controlling the amount of electric current flowing
through an organic light emitting diode using a difference in
voltage between both ends of the organic light emitting
diode through a pixel circuit.

[0004] In order to efficiently drive the display panel, a
mode of dividing a display area into several areas and
driving these areas (hereinafter, referred to as a “split drive
mode”) has been proposed. Unlike a mode of driving a
display panel to display an image over the entire display area
(hereinafter, referred to as a “full drive mode™), when only
a part of a display area displays an image, the split drive
mode can be used.

[0005] However, when the characteristics of a drive tran-
sistor included in each pixel circuit controlling the amount
of electric current flowing through an organic light emitting
diode are not uniform over the entire display area, a lumi-
nance difference can be visually recognized by a user.
[0006] Inparticular, the characteristics of a drive transistor
disposed in an area where an image is not displayed in the
split drive mode are different from the characteristics of a
drive transistor disposed in an area where an image is
displayed in the split drive mode, so that a luminance
difference can be visually recognized.

[0007] Such a luminance difference can be seen more
remarkably when the split drive mode is ended and con-
verted into the full drive mode of displaying an image using
the entire display area.

[0008] The above information disclosed in this Back-
ground section is only for understanding of the background
of the inventive concepts, and, therefore, it may contain
information that does not constitute prior art.

SUMMARY

[0009] An exemplary embodiment of the invention pro-
vides an organic light emitting display device in which a
luminance difference for each area is minimized even when
a split drive mode is used.

[0010] Additional features of the invention will be set
forth in the description which follows, and in part will be
apparent from the description, or may be learned by practice
of the invention.

[0011] An exemplary embodiment of the invention pro-
vides an organic light emitting display device including: a
display panel including a plurality of pixels; a gate driver
including a plurality of stage groups each including at least
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one stage providing a gate signal to the pixels; a timing
controller providing a first stage initiation signal or a second
stage initiation signal to the at least one stage; and a first
stage initiation line and a second stage initiation line trans-
mitting the first stage initiation signal and the second stage
initiation signal from the timing controller to the gate driver.
[0012] The first stage initiation line may be connected
with one of the stage groups, and the second stage initiation
line may be connected with at least two of the stage groups.
[0013] The display panel may include a display area on
which an image is displayed by the pixels.

[0014] The first stage initiation signal may be activated
when an image is displayed on the entire display area.
[0015] The second stage initiation signal may be activated
when an image is displayed on a part of the entire display
area.

[0016] The gate driver may provide a light emission
control signal for determining whether or not to emit light to
the plurality of pixels.

[0017] The gate driver may provide the light emission
control signal having a voltage value of an ON level to the
pixels disposed in a part of the display area on which an
image is displayed.

[0018] Each of the stages may control whether or not a
sequential initiation signal activating the other successively
disposed stages is provided.

[0019] Each of the stages may provide the sequential
initiation signal when the other successively disposed stages
are not connected with the second stage initiation line.
[0020] The first stage initiation signal and the second stage
initiation signal may be selectively activated.

[0021] Any one of the at least two stage groups connected
with the second stage initiation line may be the stage group
which connected with the first stage initiation line.

[0022] Another exemplary embodiment of the invention
provides an organic light emitting display device, including:
a display panel including a plurality of pixels; a gate driver
including a plurality of stage groups, each including at least
one stage providing a gate signal to the pixels; a timing
controller providing any one of first to third stage initiation
signals to the at least one stage; and first to third stage
initiation lines transmitting the first to third stage initiation
signals from the timing controller to the gate driver.
[0023] The first stage initiation line may be connected
with one of the stage groups, and the second and third stage
initiation lines may be connected with at least two of the
stage groups.

[0024] The display panel may include a display area on
which an image is displayed by the pixels.

[0025] The second stage initiation signal or the third stage
initiation signal may be activated when an image is dis-
played on a part of the display area.

[0026] The first stage initiation line may be connected
with the one stage group, the second stage initiation line may
be connected with at least two of the stage groups, and the
third stage initiation line may be connected with at least one
of the stage groups not connected with the second stage
initiation line.

[0027] The second stage initiation signal and the third
stage initiation signal may be activated at least one time in
one frame.

[0028] The gate driver may provide a light emission
control signal for determining whether or not to emit light to
the plurality of pixels, and the light emission control signal
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may be provided to the pixels disposed in a part of the
display area activated by the third stage initiation signal.
[0029] The pixels disposed in a part of the display area
activated by the third stage initiation signal may receive a
predetermined data voltage.

[0030] Only one of the first to third stage initiation signals
may be selectively activated.

[0031] It is to be understood that both the foregoing
general description and the following detailed description
are exemplary and explanatory and are intended to provide
further explanation of the invention as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0032] The accompanying drawings, which are included
to provide a further understanding of the invention and are
incorporated in and constitute a part of this specification,
illustrate exemplary embodiments of the invention, and
together with the description serve to explain the inventive
concepts.

[0033] FIG. 1 is a block diagram of an organic light
emitting display device according to an exemplary embodi-
ment of the invention.

[0034] FIG. 2 is a schematic circuit diagram of an example
of pixels included in a display panel of the organic light
emitting display device of FIG. 1.

[0035] FIG. 3 and FIG. 4 are schematic views showing a
display panel according to an exemplary embodiment of the
invention.

[0036] FIG.5isa block diagram of a gate driver according
to an exemplary embodiment of the invention.

[0037] FIG. 6 is a timing chart showing the waveforms of
various signals when an organic light emitting display
device is driven according to a full drive mode.

[0038] FIG. 7 is a timing chart showing the waveforms of
various signals when an organic light emitting display
device is driven according to a split drive mode.

[0039] FIG. 81isa block diagram of a gate driver according
to another exemplary embodiment of the invention.

[0040] FIG. 9 is a timing chart showing the waveforms of
various signals when an organic light emitting display
device including the gate driver shown in FIG. 8 is driven
according to a split drive mode.

[0041] FIG. 10 is a block diagram of a gate driver accord-
ing to still another exemplary embodiment of the invention.
[0042] FIG. 11 is a timing chart showing the waveforms of
various signals when an organic light emitting display
device including the gate driver shown in FIG. 10 is driven
according to a split drive mode.

[0043] FIG. 12 is a block diagram of a gate driver accord-
ing to still another exemplary embodiment of the invention.
[0044] FIG. 13 is a block diagram of a gate driver accord-
ing to still exemplary another embodiment of the invention.
[0045] FIG. 14 is a timing chart showing the waveforms of
various signals when an organic light emitting display
device including the gate driver shown in FIG. 13 is driven
according to a split drive mode.

DETAILED DESCRIPTION OF THE
ILLUSTRATED EMBODIMENTS

[0046] In the following description, for the purposes of
explanation, numerous specific details are set forth in order
to provide a thorough understanding of various exemplary
embodiments or implementations of the invention. As used
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herein “embodiments” and “implementations” are inter-
changeable words that are non-limiting examples of devices
or methods employing one or more of the inventive concepts
disclosed herein. It is apparent, however, that various exem-
plary embodiments may be practiced without these specific
details or with one or more equivalent arrangements. In
other instances, well-known structures and devices are
shown in block diagram form in order to avoid unnecessarily
obscuring various exemplary embodiments. Further, various
exemplary embodiments may be different, but do not have
to be exclusive. For example, specific shapes, configura-
tions, and characteristics of an exemplary embodiment may
be used or implemented in another exemplary embodiment
without departing from the inventive concepts.

[0047] Unless otherwise specified, the illustrated exem-
plary embodiments are to be understood as providing exem-
plary features of varying detail of some ways in which the
inventive concepts may be implemented in practice. There-
fore, unless otherwise specified, the features, components,
modules, layers, films, panels, regions, and/or aspects, etc.
(hereinafter individually or collectively referred to as “ele-
ments”), of the various embodiments may be otherwise
combined, separated, interchanged, and/or rearranged with-
out departing from the inventive concepts.

[0048] When an element, such as a layer, is referred to as
being “on,” “connected to,” or “coupled to” another element
or layer, it may be directly on, connected to, or coupled to
the other element or layer or intervening elements or layers
may be present. When, however, an element or layer is
referred to as being “directly on,” “directly connected to,” or
“directly coupled to” another element or layer, there are no
intervening elements or layers present. To this end, the term
“connected” may refer to physical, electrical, and/or fluid
connection, with or without intervening elements. Further,
the D1-axis, the D2-axis, and the D3-axis are not limited to
three axes of a rectangular coordinate system, such as the x,
y, and z-axes, and may be interpreted in a broader sense. For
example, the D1-axis, the D2-axis, and the D3-axis may be
perpendicular to one another, or may represent different
directions that are not perpendicular to one another. For the
purposes of this disclosure, “at least one of X, Y, and Z” and
“at least one selected from the group consisting of X, Y, and
7” may be construed as X only, Y only, Z ouly, or any
combination of two or more of X, Y, and Z, such as, for
instance, XYZ, XYY, YZ, and ZZ. As used herein, the term
“and/or” includes any and all combinations of one or more
of the associated listed items.

[0049] Although the terms “first,” “second,” etc. may be
used herein to describe various types of elements, these
elements should not be limited by these terms. These terms
are used to distinguish one element from another element.
Thus, a first element discussed below could be termed a
second element without departing from the teachings of the
disclosure.

[0050] Spatially relative terms, such as “beneath,”
“below,” “under,” “lower,” “above,” “upper,” “over,”
“higher,” “side” (e.g., as in “sidewall”), and the like, may be
used herein for descriptive purposes, and, thereby, to
describe one elements relationship to another element(s) as
illustrated in the drawings. Spatially relative terms are
intended to encompass different orientations of an apparatus
in use, operation, and/or manufacture in addition to the
orientation depicted in the drawings. For example, if the
apparatus in the drawings is turned over, elements described
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as “below” or “beneath” other elements or features would
then be oriented “above” the other elements or features.
Thus, the exemplary term “below” can encompass both an
orientation of above and below. Furthermore, the apparatus
may be otherwise oriented (e.g., rotated 90 degrees or at
other orientations), and, as such, the spatially relative
descriptors used herein interpreted accordingly.

[0051] The terminology used herein is for the purpose of
describing particular embodiments and is not intended to be
limiting. As used herein, the singular forms, “a,” “an,” and
“the” are intended to include the plural forms as well, unless
the context clearly indicates otherwise. Moreover, the terms
“comprises,” “comprising,” “includes,” and/or “including,”
when used in this specification, specify the presence of
stated features, integers, steps, operations, elements, com-
ponents, and/or groups thercof, but do not preclude the
presence or addition of one or more other features, integers,
steps, operations, elements, components, and/or groups
thereof. It is also noted that, as used herein, the terms
“substantially,” “about,” and other similar terms, are used as
terms of approximation and not as terms of degree, and, as
such, are utilized to account for inherent deviations in
measured, calculated, and/or provided values that would be
recognized by one of ordinary skill in the art.

[0052] Unless otherwise defined, all terms (including tech-
nical and scientific terms) used herein have the same mean-
ing as commonly understood by one of ordinary skill in the
art to which this disclosure is a part. Terms, such as those
defined in commonly used dictionaries, should be inter-
preted as having a meaning that is consistent with their
meaning in the context of the relevant art and should not be
interpreted in an idealized or overly formal sense, unless
expressly so defined herein.

[0053] Features of the invention and methods of accom-
plishing the same may be understood more readily by
reference to the following detailed description of preferred
embodiments and the accompanying drawings. The inven-
tion may, however, be embodied in many different forms and
should not be construed as being limited to the embodiments
set forth herein. Rather, these embodiments are provided so
that this disclosure will be thorough and complete and will
fully convey the concept of the invention to those skilled in
the art, and the invention will only be defined by the
appended claims.

[0054] Like numbers refer to like elements throughout. As
used herein, the term “and/or” includes any and all combi-
nations of one or more of the associated listed items.
[0055] Hereinafter, embodiments of the present invention
will be described with reference to the attached drawings.
[0056] FIG. 1 is a block diagram of an organic light
emitting display device according to an exemplary embodi-
ment.

[0057] Referring to FIG. 1, an organic light emitting
display device includes a timing controller 100, a gate driver
200, a data driver 300, and a display panel 400.

[0058] The display panel 400 may include a plurality of
pixels PX, a plurality of gate lines GL1 to GLm, a plurality
of light emission control lines EL1 to Elm, and a plurality of
data lines DL1 to DLn. Each pixel PX includes an organic
light emitting diode (OLED). The plurality of pixels PX may
be arranged in a matrix form. In an exemplary embodiment,
the number of gate lines GL1 to GLm or the number of light
emission control lines EL1 to Elm may be m (m is a natural
number). The number of data lines DL1 to DLn may be n (n
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is a natural number). In an exemplary embodiment, the
number of pixels PX may be m*n.

[0059] In an exemplary embodiment, each pixel PX may
receive a first power ELVDD and a second power ELVSS
from the outside and emit light corresponding to image data
DATA'. Each pixel PX may include a pixel circuit including
an OLED and be connected to one of the data lines DL1 to
DLn, one of the gate lines GL.1 to GLim, and one of the light
emission control lines EL1 to Elm.

[0060] The timing controller 100 controls the gate driver
200 and the data driver 300. The timing controller 100 may
receive an input control signal CS and input image data
DATA from an image source, such as an external graphic
device. The input control signal CS may include a main
clock signal, a vertical synchronization signal, a horizontal
synchronization signal, and a data enable signal.

[0061] The timing controller 100 may generate image data
DATA' and a data control signal DCS for controlling the data
driver 300 in accordance with the operation conditions of the
display panel 400 based on the input image data DATA and
the input control signal CS, and may provide the image data
DATA' and the data control signal DCS to the data driver
300.

[0062] Further, the timing controller 100 may generate a
gate control signal GCS for controlling the gate driver 200
based on the input image data DATA and the input control
signal CS, and may provide the gate control signal GCS to
the gate controller 200.

[0063] The data driver 300 transmits data signals to n data
line DL1 to DLn.

[0064] This data driver 300 may include a plurality of data
driver integrated circuits (ICs). The plurality of data driver
ICs may be connected to a bonding pad of the display panel
400 by atape avtomated bonding (TAB) method or a chip on
glass (COQG) method, or the plurality of data driver ICs may
be directly integrated with the display panel 400.

[0065] The gate driver 200 sequentially transmits gate
signals to m gate line GL1 to GLm, and includes a plurality
of gate driver integrated circuits (ICs).

[0066] The gate driver 200 may be disposed at one side of
the display panel 400, as shown in FIG. 1, or at both sides
of the display panel 400, depending on a driving method.

[0067] The plurality of gate driver ICs included in the gate
driver 200 may be connected to the bonding pad of the
display panel 400 by a tape automated bonding (TAB)
method or a chip on glass (COG) method or the plurality of
gate drivers ICs may be directly integrated with the display
panel 400.

[0068] The gate driver 200 may sequentially output light
emission control signals EM to light emission control lines
EL1 to ELm for each frame. The activation level period of
the light emission control signals EM may correspond to the
light emission period of the organic light emitting diode
OLED, and the inactivation level period of the light emis-
sion control signals EM may correspond to the non-light
emission period of the organic light emitting diode OLED.
However, in this exemplary embodiment, there is exempli-
fied a structure in which the gate driver 200 is connected to
the light emission control lines EL1 to Elm to output the
light emission signals EM, but the inventive concepts are not
limited thereto. Alternatively, a separate light emission con-
troller may provide the light emission control signals EM to
the light emission control lines EL1 to ELm.
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[0069] FIG. 2 is a schematic circuit diagram of an example
pixel included in the display panel of the organic light
emitting display device of FIG. 1.

[0070] Referring to FIG. 2, each pixel PX includes an
organic light emitting diode OLED and a circuit for con-
trolling the organic light emitting diode OLED. The circuit
includes a first transistor T1, a second transistor T2, a third
transistor T3, and a first capacitor C1.

[0071] The first transistor T1 may include a control elec-
trode connected to a gate line GLX, an input electrode
connected to a data line DLy, and an output electrode. The
first transistor T1 may output a data signal applied to the data
line DLy in response to a gate signal applied to the gate line
GLx.

[0072] The first capacitor C1 may include a first electrode
connected to the first transistor T1 and a second electrode
receiving a first power voltage ELVDD. The first capacitor
C1 may charge a voltage corresponding to the data signal
received from the first transistor T1.

[0073] The second transistor T2 may include a control
electrode connected to the output electrode of the first
transistor T1 and the first electrode of the first capacitor C1,
an input electrode receiving the first power voltage ELVDD,
and an output electrode. The second transistor T2 may
control the amount of driving current flowing through the
organic light emitting diode OLED in response to a voltage
stored in the first capacitor C1.

[0074] The third transistor T3 may include a control
electrode connected to a light emission control line ELx to
receive a light emission control signal EM, an input elec-
trode connected to the output electrode of the second tran-
sistor T2, and an output electrode connected to the organic
light emitting diode OLED. The third transistor T3 may
control whether the organic light emitting diode emits light.
[0075] The organic light emitting diode OLED may
include a first electrode connected to the second transistor
T2 to receive the first power voltage ELVDD and a second
electrode receiving a second power voltage ELVSS. Further,
the organic light emitting diode OLED may include a light
emitting layer disposed between the first electrode and the
second electrode.

[0076] FIGS. 3 and 4 are schematic views showing a
display panel according to an exemplary embodiment.
[0077] Referring to FIGS. 3 and 4, the display panel 400
may include a display area DA where pixels PX are arranged
to display an image to a user.

[0078] The display area DA may include first to k-th
divided areas Al to Ak (k is a natural number). Here, each
of the first to k-th divided areas A1 to Ak may include a
plurality of pixels PX arranged therein. Where the display
device is divided and driven, only pixels PX arranged in
some of the first to k-th divided areas Al to Ak can emit
light.

[0079] For example, as shown in FIG. 4, the first divided
area Al and the Ak-th divided area may correspond to
non-used areas NUA not displaying an image, and the
second to k—1-th divided areas A2 to Ak-1 may correspond
to used areas UA displaying an image.

[0080] Such divided driving may be used in various cases
such as a case where an organic light emitting display device
mounted with a head mounted display device (HMD) is
used, a case where an organic light emitting display device
is used for watching movies, and the like.
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[0081] FIG. 5is a block diagram of a gate driver according
to an exemplary embodiment.

[0082] Referring to FIG. 5, the gate driver 200 includes
first to k-th stage groups STG1 to STGk.

[0083] Each of the first to k-th stage groups STG1 to STGk
includes a plurality of stages ST1 to STm.

[0084] For example, the first stage group STG1 may
include first to p-th stages ST1 to STp. The second stage
group STG2 may include p+1-th to g-th stages STp+1 to
STq. The k-1-th stage group STGk-1 may include r-th to
s-th stages STr to STs. The k-th stage group STGk may
include s+1-th to m-th stages STs+1 to STm (p, q, r, s are
natural numbers satisfying p<q<r<s<m).

[0085] Each of the first to k-th stage groups STG1 to STGk
may provide gate signals GS1 to GSm to the display area
DA. For example, the first stage group STG1 may provide
first to p-th gate signals GS1 to GSp to the first divided area
Al. The second stage group STG2 may provide p+1-th to
g-th gate signals GSp+1 to GSq to the second divided area
A2.The k-1-th stage group STGk-1 may provide r-th to s-th
gate signals GSr to GSs to the k-1-th divided area Ak-1.
The k-th stage group STGk may provide s+1-th to m-th gate
signals GSs+1 to GSm to the k-th divided area Ak.

[0086] Each of the stages ST1 to STm may be connected
with gate lines GL1 to GLm, and may generate gate signals
GS1 to GSm in response to input signals and provide these
gate signals GS1 to GSm to the gate lines GL1 to GLm.
[0087] That is, the gate driver 200 may include the plu-
rality of stage groups STG1 to STGk each including the
plurality of stages ST1 to STm. These the stage groups
STG1 to STGk may drive the display panel 400 so as to
correspond one to one to the respective divided areas Al to
Ak.

[0088] Each of the stages ST1 to STm may receive a first
clock signal CLK1 and a second clock signal CLK2. The
first clock signal CLK1 and the second clock signal CLK2
may have the same period, and the second clock signal
CLK2 may be a signal obtained by shifting the first clock
signal CLK1 by a half period. In other words, the first clock
signal CLK1 and the second clock signal CLK2 may be
opposite to each other in phase.

[0089] Each of the stages ST1 to STm may generate gate
signals GS1 to GSm in response to the input of an initiation
signal and provide these gate signals to the gate lines GL1
to GLm. Further, each of the stages ST1 to STm may receive
an initiation signal and then provide the initiation signal to
each of the next stages ST2 to STm. In other words, when
an initiation signal is provided to each of the stages ST1 to
STm, the successively arranged next stages ST2 to STm may
sequentially generate the gate signals GS2 to GSm.

[0090] However, each of the stages ST1 to STm may not
provide an initiation signal to each of the next stages ST2 to
STm in accordance with the drive mode of the organic light
emitting display device. Further, depending on the drive
mode of the organic light emitting display device, the kinds
of initiation signals input to the respective stages ST1 to
STm may be different, and the timing at which the initiation
signals are provided may be different. The initiation signal
provided from the outside of the gate driver 200 may be a
kind of the gate control signal GCS received from the timing
controller 100.

[0091] Specifically, the initiation signal may include a first
stage initiation signal STS1, a second stage initiation signal
STS2, and a sequential initiation signal WS. Here, the first



US 2019/0096333 Al

stage initiation signal STS1 and the second stage initiation
signal STS2 cannot be provided at the same time, and can be
selectively provided according to the drive mode of the
organic light emitting display device. Further, in the case of
the sequential initiation signal WS provided to each of the
next stage ST2 to STm by each of the stages ST1 to STm,
whether or not the sequential initiation signal WS is gener-
ated may be determined according to the drive mode of the
organic light emitting display device.

[0092] The first stage initiation signal STS1 may be pro-
vided to the first stage ST1 through a first stage initiation line
SSL1.

[0093] The first stage ST1 having received the first stage
initiation signal STS1 may provide the first gate signal GS1
to the first gate line GL1. Simultaneously, the first stage ST1
may provide the sequential initiation signal WS to the
second stage ST2. The second stage ST2 having received the
sequential initiation signal WS may provide the second gate
signal GS2 to the second gate line GL2. Here, the sequential
initiation signal WS generated by the first stage ST1 may be
the same signal as the first gate signal GS1.

[0094] When the first stage initiation signal STSI is pro-
vided to the first stage ST1 through the first stage initiation
line SSL1, the first to m-th stages ST1 to STm may sequen-
tially output the first to m-th gate signals GS1 to GSm. In
this case, an image can be displayed through all the divided
areas Al to Ak of the display area DA.

[0095] The second stage initiation signal STS2 may be
provided to the first stage ST1, the p+1-th stage STp+1, and
the s+1-th stage STs+1 through a second stage initiation line
SSL2. In other words, the second stage initiation line SSL.2
may be connected with the first stage ST1, the p+1-th stage
STp+1, and the s+1-th stage STs+1.

[0096] The first stage ST1 having received the second
stage initiation signal STS2 may provide the first gate signal
GS1 to the first gate line GL1. Simultaneously, the first stage
ST1 may provide the sequential initiation signal WS to the
second stage ST2. However, unlike the case where the
organic light emitting display device is driven by the first
stage initiation signal STS1, when the organic light emitting
display device is driven by the second stage initiation signal
STS2, only the first to p-th stages ST1 to STp may be
sequentially activated. That is, since the p+1-th stage STp+1
is directly activated by the second stage initiation signal
STS2, only the first to p-th stages ST1 to STp may be
sequentially activated. In other words, the second stage
initiation signal STS2 provided to the first stage ST1 may
sequentially activate from the first stage ST1 to the stage (for
example, p-th stage STp) prior to another stage having
received the second stage initiation signal STS2 (for
example, p+1-th stage STp+1). That is, the initiation signal
provided to the first stage ST1 may provide the gate signals
GS1 to GSp to the first divided area Al.

[0097] The p+1-th stage STp+1 having received the sec-
ond stage initiation signal STS2 may provide the p+1-th gate
signal GSp+1 to the p+1-th gate line GLp+1. Simultane-
ously, the p+1-th stage STp+1 may provide the sequential
initiation signal WS to the p+2-th stage STp+2. Thereafter,
the p+1-th stage STp+1 to the stage (for example, S-th stage
STS) prior to another stage having received the second stage
initiation signal STS2 (for example, s+1-th stage STs+1)
may be sequentially activated. That is, the initiation signal
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provided to the p+1-th stage STp+1 may provide the gate
signals GSp+1 to GSs to the second to k-1-th divided areas
A2 to Ak-1.

[0098] The s+1-th stage STs+1 having received the second
stage initiation signal STS2 may provide the s+1-th gate
signal GSs+1 to the s+1-th gate line GLs+1. Simultaneously,
the s+1-th stage STs+1 may provide the sequential initiation
signal WS to the s+2-th stage STs+2. Thereafter, the s+1-th
stage STs+1 to the final stage STm may be sequentially
activated. That is, the initiation signal provided to the s+1-th
stage STs+1 may provide the gate signals GSs+1 to GSm to
the second to k-th divided areas Ak.

[0099] Here, since the first stage ST1, the p+1-th stage
STp+1, and the s+1-th stage STs+1 simultaneously receive
the second stage initiation signal STS2, they may be simul-
taneously activated.

[0100] Like this, when the first stage initiation signal
STS1 has a voltage value of an ON level and the second
stage initiation signal STS2 has a voltage value of an ON
level, the timings at which the stages ST1 to STm are
activated may be different from each other.

[0101] Inthis exemplary embodiment, a structure in which
the second stage initiation line SSL2 is connected to the
three stages ST1, STp+1, and STs+1 is exemplified, but this
may be changed in some cases. That is, in some exemplary
embodiments, the second stage initiation line SSL.2 may be
connected to a greater number of stages. Accordingly, the
number of stages to be simultaneously activated may
increase.

[0102] Hereinafter, a method of displaying an image
according to the structure of the gate driver 200 shown in
FIG. 5 will be described.

[0103] FIG. 6 is a timing chart showing the waveforms of
various signals when an organic light emitting display
device is driven according to a full drive mode.

[0104] For convenience of explanation, in FIG. 6, the
waveforms of signals during two frame periods are shown.
Further, for convenience of explanation, it is assumed that
when a transistor receiving a signal has a high level based on
FIG. 6, the corresponding signal may have a voltage value
of an ON level, and when this transistor has a low level
based on FIG. 6, the corresponding signal may have a
voltage value of an OFF level, without determining whether
this transistor is a P-type transistor or an N-type transistor.
Hereinafter, the meaning that any signal is activated refers to
an operation in which a signal is changed to a voltage value
of an ON level and then changed to a voltage value of an
OFF level again.

[0105] Referring to FIG. 6, each frame period may be
divided into a data write period and a light emission period.
[0106] The data write period may be a period during
which the gate signals GS1 to GSm having a voltage value
of an ON level are sequentially provided from the data driver
200 to activate the first transistor T1 of each pixel PX and
charge a voltage in the first capacitor C1. During the data
write period, the light emission control signal EM maintains
a voltage value of an OFF level. Thus, during the data write
period, the organic light emitting diode OLED may not emit
light.

[0107] The light emission period may be a period during
which the light emission control signal EM having a voltage
value of an ON level is provided from the gate driver 200,
and thus, the organic light emitting diode OLED included in
each pixel PX actually emits light. Here, the organic light
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emitting diode OLED may receive an electric current from
the second transistor T2 in response to the amount of electric
charges in the first capacitor C1 during the data write period.
The light emission intensity of the organic light emitting
diode OLED may be determined in response to the amount
of electric current.

[0108] First, during the data write period of the first frame,
the first stage initiation signal STS1 is activated. Thus, the
first stage ST1 activates the first gate signal GS1 in response
to the first stage initiation signal STS1. Then, during the
remaining data write period, the second to m-th gate signals
GS2 to GSm are sequentially activated.

[0109] Next, during the light emission period of the first
frame, the light emission control signal EM maintains a
voltage value of an ON level. Here, the light emission
control signal EM may provided to pixels PX disposed in all
divided areas Al to Ak. Thus, the pixels PX disposed in all
divided areas Al to Ak may emit light, and an image of one
frame may be displayed.

[0110] Next, in the second frame, the same operations as
those of the first frame can be repeatedly performed.
[0111] After, before, or between the data write period and
the light emission period, a sensing and compensation
period for preventing the deterioration of the organic light
emitting diode OLED may be added, and an initialization
period of the second transistor T2 for improving the display
quality of the organic light emitting diode OLED for each
pixel PX may also be added.

[0112] FIG. 7 is a timing chart showing the waveforms of
various signals when an organic light emitting display
device is driven according to a split drive mode.

[0113] Referring to FIG. 7, each frame period may be
divided into a data write period and a light emission period.
[0114] The data write period may be a period during which
the gate signals GS1 to GSm having a voltage value of an
ON level are sequentially provided from the data driver 200
to activate the first transistor T1 of each pixel PX and charge
a voltage in the first capacitor C1. During the data write
period, the light emission control signal EM maintains a
voltage value of an OFF level. Thus, during the data write
period, the organic light emitting diode OLED may not emit
light.

[0115] The light emission period may be a period during
which the light emission control signal EM having a voltage
value of an ON level is provided from the gate driver 200,
and thus, the organic light emitting diode OLED included in
each pixel PX actually emits light. Here, the organic light
emitting diode OLED may receive an electric current from
the second transistor T2 in response to the amount of electric
charges in the first capacitor C1 during the data write period.
The light emission intensity of the organic light emitting
diode OLED may be determined in response to the amount
of electric current.

[0116] First, during the data write period of the first frame,
the second stage initiation signal STS2 is activated.

[0117] Thus, the first stage ST1, the p+1-th stage, and the
s+1-th stage, having received the second stage initiation
signal STS2, may activate the first gate signal GS1, the
p+1-th gate signal GSp+1, and the s+1-th gate signal GSs+1,
respectively. Here, since the first gate signal GS1, the p+1-th
gate signal GSp+1, and the s+1-th gate signal GSs+1 are
simultaneously activated by the second stage initiation sig-
nal STS2, the first capacitor C1 of the pixels PX arranged in
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the same pixel columns as the first, p+1-th and s+1-th pixel
rows may be charged by the same data voltage.

[0118] Then, the second to p-th gate signals GS2 to GSp,
the p+2-th to s-th gate signals GSp+1 to GSs, and the s+2-th
to m-th gate signals GSs+2 to GSm are sequentially acti-
vated.

[0119] Here, since the second gate signal GS2, the p+2-th
gate signal GSp+1, and the s+2-th gate signal GSs+2 may be
simultaneously activated, the first capacitor C1 of the pixels
PX arranged in the same pixel columns as the second, p+2-th
and s+2-th pixel rows may be charged by the same data
voltage.

[0120] Next, during the light emission period of the first
frame, the light emission control signal EM is maintained at
a voltage value of an ON level. Here, the light emission
control signals EM provided to all of the light emission
control lines EL1 to Elm may not have a voltage value of an
ON level, but only the light emission control signals EM
provided to the pixels PX arranged in the divided area on
which an image is displayed in a split drive mode may have
a voltage value of an ON level.

[0121] Forexample, the light emission control signals EM
having a voltage value of an ON level may be provided to
only the pixels having received the p+1-th to s-th gate
signals GSp+1 to GSs. In other words, the light emission
control signals EM having a voltage value of an ON level
may be provided to only the p+1-th to s-th light emission
control lines ELp+1 to ELs, and the light emission control
signals EM provided to other light emission lines EL1 to
ELp and ELs+1 to Elm may still maintain a voltage value of
an OFF level. Accordingly, an image may be displayed only
in the second to k-1-th divided areas A2 to Ak-1 controlled
by the p+1-th to s-th light emission lines ELp+1 to ELs, and
the organic light emitting display device may be operated in
a split drive mode.

[0122] Next, in the second frame, the same operations as
those of the first frame may be repeatedly performed.

[0123] When the gate driver 200 operates as shown in
FIG. 7, the data write period may be relatively short com-
pared to when the gate driver 200 operates as shown in FIG.
6

[0124] Even if an image is displayed only in some of the
divided areas A2 to Ak-1, as in the present exemplary
embodiment, the gate signals GS1 to GSm may be provided
to all the gate lines GL1 to GLm corresponding to all the
divided areas A1l to Ak in one frame. In this case, although
the pixels PX disposed in the first and k-th divided areas Al
and Ak do not emit light during the light emission period, the
data voltage charged in the first capacitor C1 included in the
corresponding pixels PX may be updated for each frame.
Therefore, the characteristics of the second transistor T2 of
the pixel PX disposed in the second to k-1-th divided areas
A2 to Ak-1 on which an image is displayed and the
characteristics of the second transistor T2 of the pixel PX
disposed in the first and k-th divided areas Al and Ak on
which no image is displayed may be maintained uniform. As
aresult, a luminance difference visually recognized by a user
can be minimized. In particular, the luminance difference
visually recognized by the user can be minimized when the
split drive mode is ended and converted into the full drive
mode.

[0125] FIG. 8isa block diagram of a gate driver according
to another exemplary embodiment.
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[0126] In FIG. 8, a description of components and refer-
ence numerals which are the same as those described in FIG.
5 will be omitted.

[0127] Referring to FIG. 8, the gate driver 200 includes
first to k-th stage groups STG1 to STGk. Each of the first to
k-th stage groups STG1 to STGk includes a plurality of
stages ST1 to STm.

[0128] However, unlike the exemplary embodiment
shown in FIG. 5, the gate driver 200 according to this
exemplary embodiment may provide the second stage ini-
tiation signal STS2 to all the stage groups STG1 to STGk.
In other words, the second stage initiation line SSL.2 may be
connected to the first stages of all of the stage groups STG1
to STGk (for example, first stage ST1, p+1-th stage STp+1,
r-th stage STr, and s+1-th stage STs+1), and may provide the
second stage initiation signal STS2 thereto.

[0129] FIG. 9is a timing chart showing the waveforms of
various signals when an organic light emitting display
device including the gate driver shown in FIG. 8 is driven
according to a split drive mode.

[0130] In FIG. 9, a description of components and refer-
ence numerals which are the same as those described in FIG.
7 will be omitted.

[0131] Referring to FIG. 9, each frame period may be
divided into a data write period and a light emission period.
[0132] In this exemplary embodiment, some gate signals
GSrto GSs of gate signals GSp+1 to GSs provided to second
to k—1-th divided areas A2 to Ak-1 on which an image is
displayed even in a split drive mode may be activated two
or more times during a data write period. Although these
gate signals GSr to GSs are activated two or more times, a
data signal for controlling the electric current provided to the
organic light emitting diode OLED may be determined at a
time when each of the gate signals GSr to GSs is finally
activated. Thus, the image displayed in the second to k-1-th
divided areas A2 to Akl may be displayed correctly as
intended.

[0133] In this case, the second stage initiation line SSL2 is
connected to all the stage groups STG1 to STGk, and the
actual driving of the stage groups STG1 to STGk may be
controlled by whether or not the sequential initiation signal
WS is output. Therefore, the degrees of freedom in the
design of the second stage initiation line SSL2 can be
increased.

[0134] FIG. 10 is a block diagram of a gate driver accord-
ing to still another exemplary embodiment.

[0135] In FIG. 10, a description of components and ref-
erence numerals which are the same as those described in
FIG. 5 will be omitted.

[0136] Referring to FIG. 10, the gate driver 200 includes
first to k-th stage groups STG1 to STGk. Each of the first to
k-th stage groups STG1 to STGk includes a plurality of
stages ST1 to STm.

[0137] However, unlike the exemplary embodiment
shown in FIG. 5, the gate driver 200 according to this
exemplary embodiment may provide the second stage ini-
tiation signal STS2 to all the stage groups STG1 to STGk
providing gate signals to the pixel PX in which an image is
not displayed in a split drive mode and the first stage of
stages providing gate signals to the pixel PX in which an
image is displayed in a split drive mode.

[0138] That is, when it is assumed that the first and k-th
divided areas Al and Ak do not display an image in the split
drive mode, the second stage initiation signal STS2 may be
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provided to the first to p+1-th stages ST1 to STp+1 and the
s+1-th to m-th stages STs+1 to STm.

[0139] In this case, the first to p+1-th stages ST1 to STp+1
and the s+1-th to m-th stages STs+1 to STm, which drive the
first and k-th divided areas A1 and Ak not displaying an
image in the split drive mode, may not generate the sequen-
tial initiation signal WS.

[0140] FIG. 11 is a timing chart showing the waveforms of
various signals when an organic light emitting display
device including the gate driver shown in FIG. 10 is driven
according to a split drive mode.

[0141] In FIG. 11, a description of components and ref-
erence numerals which are the same as those described in
FIG. 7 will be omitted.

[0142] Referring to FIG. 11, each frame period may be
divided into a data write period and a light emission period.
[0143] In this exemplary embodiment, the first to p+1-th
stages ST1 to STp+1 and the s+1-th to m-th stages STs+
1~S8Tm may simultaneously activate the first to p+1-th gate
signals GS1 to GSp+1 and the s+1-th to m-th gate signals.
Then, the p+2-th to s-th gate signals GSp+2 to GSs driving
the second to k-1-th divided areas A2 to Ak-1 may be
sequentially activated.

[0144] The first capacitor C1 of the pixels PX arranged in
the same pixel columns as the first to p-th and s+1-th to m-th
pixel rows may be charged by the same data voltage as the
first capacitor C1 of the pixels PX arranged in the same pixel
columns as the p+1-th pixel row.

[0145] In this case, the charging voltage update of the first
capacitor C1 of the pixels arranged in the divided areas on
which an image 1s not displayed in a split drive mode (that
is, first and k-th divided areas Al and Ak) can be completed
within minimum time.

[0146] FIG. 12 is a block diagram of a gate driver accord-
ing to still another exemplary embodiment.

[0147] Referring to FIG. 12, the gate driver 200 includes
first to k-th stage groups STG1 to STGk. Each of the stage
groups STG1 to STGk may correspond one-to-one to the
first to k-th divided areas Al to Ak, which are divided areas
of the display area DA, and may drive these first to k-th
divided areas Al to Ak.

[0148] The initiation signals provided to the gate driver
200 according to this exemplary embodiment include first to
third stage initiation signals STS1 to STS3.

[0149] Specifically, the first stage initiation signal STS1
may be provided to the first stage group STG1 through the
first stage line SSL1. Further, the second stage initiation
signal STS2 may be provided to the first, second, and k-th
stage groups STG1, STG2 and STGk through the second
stage line SSL2. Further, the third stage initiation signal
STS3 may be provided to the first, second, third, k=1-th, and
m-th stage groups STG1, STG2, STG3, STGk-1, and STGk
through the third stage line SSL3.

[0150] When operating in the split drive mode according
to the second stage initiation signal STS2, it is possible to
display an image using the second to k-1-th divided areas
A2 to Ak-1. In contrast to this, when operating in the split
drive mode according to the third stage initiation signal
STS3, it is possible to display an image using the third to
k-2-th divided areas A3 to Ak-1.

[0151] That is, the gate driver 200 according to this
exemplary embodiment can control not only the operation in
the full drive mode according to the first stage initiation
signal STS1, but also the second stage initiation signal STS2



US 2019/0096333 Al

or the third stage initiation signal STS3 according to one of
the plurality of split drive modes.

[0152] The present invention is not limited to the three
kinds of stage initiation signals STS1 to STS3 as in this
exemplary embodiment, and a larger number of stage ini-
tiation signals may be selectively provided to use a larger
number of split drive modes. Further, the stage groups
respectively connected with the stage initiation lines SSLL1
to SSL3 may be changed at any time.

[0153] FIG. 13 is a block diagram of a gate driver accord-
ing to still another exemplary embodiment.

[0154] In FIG. 13, a description of components and ref-
erence numerals which are the same as those described in
FIG. 5 will be omitted.

[0155] Referring to FIG. 13, the gate driver 200 includes
first to k-th stage groups STG1 to STGk. Each of the first to
k-th stage groups STG1 to STGk includes a plurality of
stages ST1 to STm.

[0156] However, unlike the exemplary embodiment
shown in FIG. 5, the gate driver 200 according to this
exemplary embodiment may receive the first to third stage
initiation signals STS1 to STS3 from the first to third stage
initiation lines SSL1 to SSL3.

[0157] The first stage initiation signal STS1 may be used
to operate the organic light emitting display device in the full
drive mode. A detailed description thereof will be omitted
herein.

[0158] The second stage initiation signal STS2 and the
third stage initiation signal STS3 may be used to operate the
organic light emitting display device in the split drive mode.
[0159] Specifically, the second stage initiation signal
STS2 may be used to update the first capacitor C1 of the
pixels PX disposed in the first and k-th divided areas A1 and
Ak on which an image is not displayed in the split drive
mode.

[0160] In contrast, the third stage initiation signal STS3
may be used to update the first capacitor C1 of the pixels PX
disposed in the second to k-1-th divided areas A2 to Ak-1
on which an image is not displayed in the split drive mode.
[0161] In this connection structure, a data voltage to be
charged in the first capacitor C1 of the pixels PX disposed
in the first and k-th divided areas Al and Ak, on which an
image is not displayed in the split driving mode, may be
freely set. More specifically, a data voltage to be charged in
the first capacitor C1 of the pixels PX disposed in the first
and k-th divided areas A1 and Ak, on which an image is not
displayed in the split driving mode, may be set regardless of
a data voltage to be charged in the first capacitor C1 of the
pixels PX disposed in the second divided areas A2 on which
an image is displayed in the split driving mode. Illustra-
tively, a data voltage to be charged in the first capacitor C1
of the pixels PX disposed in the first and k-th divided areas
Al and Ak, on which an image is not displayed in the split
driving mode, may correspond to a voltage level indicating
an intermediate gradation between a maximum gradation
and a minimum gradation, and may also correspond to any
predetermined voltage level.

[0162] FIG. 14 is a timing chart showing the waveforms of
various signals when an organic light emitting display
device including the gate driver shown in FIG. 13 is driven
according to a split drive mode.

[0163] In FIG. 14, a description of components and ref-
erence numerals which are the same as those described in
FIG. 7 will be omitted.
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[0164] Referring to FIG. 14, each frame period may be
divided into a data write period and a light emission period.
[0165] In this exemplary embodiment, the second stage
initiation signal STS2 may be activated during the data write
period. Thus, the first to p-th gate signals GS1 to GSp are
sequentially activated, and, simultaneously, the s+1-th to
m-th gate signals GSs+1 to GSm are also sequentially
activated, so as to charge a data voltage in the first capacitor
C1 of the pixels PX disposed in the first and k-th divided
areas Al and Ak.

[0166] Next, the third stage initiation signal STS3 may be
activated. Thus, the p+1-th to s-th gate signals GSp+1 to GSs
are also sequentially activated, so as to charge a data voltage
in the first capacitor C1 of the pixels PX disposed in the
second to k-th divided areas A2 to Ak-1.

[0167] Next, the light emission control signal having a
voltage value of an ON level is provided to the pixels
disposed in the second to k-1-th divided areas A2 to Ak-1,
thereby displaying an image of one frame.

[0168] As described above, according to exemplary
embodiments of the present invention, there can be provided
an organic light emitting display device in which a lumi-
nance difference for each area is minimized even when a
split drive mode is used.

[0169] The effects of the present invention are not limited
by the foregoing, and other various effects are anticipated
herein.

[0170] While the present invention has been particularly
illustrated and described with reference to exemplary
embodiments thereof, it will be understood by those of
ordinary skill in the art that various changes in form and
detail may be made therein without departing from the spirit
and scope of the present invention as defined by the follow-
ing claims. The exemplary embodiments should be consid-
ered in a descriptive sense only and not for purposes of
limitation.

What is claimed is:

1. An organic light emitting display device, comprising:

a display panel comprising a plurality of pixels;

a gate driver comprising a plurality of stage groups, each
of the stage groups comprising at least one stage
configured to provide a gate signal to the pixels;

a timing controller configured to provide a first stage
initiation signal or a second stage initiation signal to the
at least one stage; and

a first stage initiation line and a second stage initiation line
configured to transmit the first stage initiation signal
and the second stage initiation signal from the timing
controller to the gate driver.

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

wherein:

the first stage initiation line is connected with one of the
stage groups; and

the second stage initiation line is connected with at least
two of the stage groups.

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

wherein the display panel includes a display area on
which an image is displayed by the pixels.

4. The organic light emitting display device of claim 3,

wherein the first stage initiation signal is activated when
an image is displayed on the entire display area.
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5. The organic light emitting display device of claim 3,

wherein the second stage initiation signal is activated
when an image is displayed on a portion of the entire
display area.

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

wherein the gate driver is configured to provide a light
emission control signal for determining whether or not
to emit light to the plurality of pixels.

7. The organic light emitting display device of claim 6,

wherein the gate driver is configured to provide the light
emission control signal having a voltage value of an
ON level to the pixels disposed in a part of the display
area on which an image is displayed.

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

wherein each of the stages is configured to control
whether or not a sequential initiation signal activating
the other successively disposed stages is provided.

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

wherein each of the stages is configured to provide the
sequential initiation signal when the other successively
disposed stages are not connected with the second stage
initiation line.

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

wherein the first stage initiation signal and the second
stage initiation signal are selectively activated.

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

wherein any one of the at least two stage groups con-
nected with the second stage initiation line is the stage
group which is connected with the first stage initiation
line.

12. An organic light emitting display device, comprising:

a display panel comprising a plurality of pixels;

a gate driver comprising a plurality of stage groups, each
of the stage groups comprising at least one stage
configured to provide a gate signal to the pixels;

a timing controller configured to provide any one of first
to third stage initiation signals to the at least one stage;
and

first to third stage initiation lines configured to transmit
the first to third stage initiation signals from the timing
controller to the gate driver.
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13. The organic light emitting display device of claim 12,

wherein:

the first stage initiation line is connected with one of the
stage groups; and

the second and third stage initiation lines are connected
with at least two of the stage groups.

14. The organic light emitting display device of claim 13,

wherein the display panel includes a display area on
which an image is displayed by the pixels.

15. The organic light emitting display device of claim 14,

wherein the second stage initiation signal or the third
stage initiation signal is activated when an image is
displayed on a part of the display area.

16. The organic light emitting display device of claim 14,

wherein:

the first stage initiation line is connected with the one
stage group;

the second stage initiation line is connected with the at
least two stage groups; and

the third stage initiation line is connected with at least one
of the stage groups not connected with the second stage
initiation line.

17. The organic light emitting display device of claim 16,

wherein the second stage initiation signal and the third
stage initiation signal are activated at least one time in
one frame.

18. The organic light emitting display device of claim 16,

wherein:

the gate driver is configured to provide a light emission
control signal for determining whether or not to emit
light to the plurality of pixels; and

the light emission control signal is provided to the pixels
disposed in a part of the display area activated by the
third stage initiation signal.

19. The organic light emitting display device of claim 18,

wherein the pixels disposed in a part of the display area
activated by the third stage initiation signal receive a
predetermined data voltage.

20. The organic light emitting display device of claim 12,

wherein only one of the first to third stage initiation
signals is selectively activated.
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