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ORGANIC LIGHT EMITTING DISPLAY APPARATUS

Disclosed is an organic light emitting display ap-

paratus. The organic light emitting display apparatus out-
puts black gate pulses for a black image (Bl) and sensing
gate pulses for sensing in a vertical blank period (C) and
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differently sets timings, at which the sensing gate pulses
are output after the black gate pulses are output, for each
gate line.
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Description
BACKGROUND

Field of the Invention

[0001] The present disclosure relates to an organic
light emitting display apparatus based on a black image
mode which displays an image and then displays a black
image during one frame period, for improving a motion
picture response time (MPRT).

Discussion of the Related Art

[0002] In addition to liquid crystal display (LCD) appa-
ratuses, organic light emitting display apparatuses have
a problem where an image is not clearly seen due to the
delay of a motion picture response time (MPRT).
[0003] In order to solve such a problem, a black image
mode which displays an image and then displays a black
image during one frame period is used.

[0004] In arelated art organic light emitting display ap-
paratus, a characteristic deviation of a threshold voltage
(Vth) or mobility of a driving transistor occurs in each
pixel due to causes such as a process deviation and deg-
radation. For this reason, the amounts of currents for
respectively driving organic light emitting diodes differ,
and due to this, a luminance deviation occurs between
pixels.

[0005] In order to overcome such drawbacks, various
kinds of compensation methods are used.

[0006] In order to apply the compensation methods,
sensing image data voltages have to be output to an or-
ganic light emitting display panel in a vertical blank peri-
od, where image data voltages are not output, of one
frame period

[0007] Moreover, in an organic light emitting display
apparatus using the black image mode, black image data
voltages have to be output to the organic light emitting
display panel in the vertical blank period.

[0008] However, inthe related art organic light emitting
display apparatus, all of the sensing image data voltages
for compensating for mobility and the black image data
voltages for applying the black image mode may not be
output to the organic light emitting display panel in the
vertical blank period.

SUMMARY

[0009] Accordingly, the present disclosure is directed
to providing an organic light emitting display apparatus
that substantially obviates one or more problems due to
limitations and disadvantages of the related art.

[0010] An aspect of the present disclosure is directed
to providing an organic light emitting display apparatus
which outputs black gate pulses for a black image and
sensing gate pulses for sensing in a vertical blank period
and differently sets timings, at which the sensing gate
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pulses are output after the black gate pulses are output,
for each gate line.

[0011] Additional advantages and features of the dis-
closure will be set forth in part in the description which
follows and in part will become apparent to those having
ordinary skill in the art upon examination of the following
or may be learned from practice of the disclosure. The
objectives and other advantages of the disclosure may
be realized and attained by the structure particularly
pointed out in the written description and claims hereof
as well as the appended drawings.

[0012] To achieve these and other advantages and in
accordance with the purpose of the disclosure, as em-
bodied and broadly described herein, there is provided
an organic light emitting display apparatus defined in
claim 1. Further embodiments are defined in the depend-
entclaims. Various embodiments provide an organic light
emitting display apparatus including an organic light emit-
ting display panel including a plurality of pixels each in-
cluding an organic light emitting diode and a driving tran-
sistor for driving the organic light emitting diode, a gate
driver outputting image gate pulses, which control out-
puts of image data voltages used to display an image, to
gate lines included in the organic light emitting display
panel in a first period of a first frame period, outputting
the image gate pulses and black gate pulses for control-
ling outputs of black image data voltages used to display
a black image in a second period arriving after the first
period, and outputting a sensing gate pulse to one gate
line connected to driving transistors, of which character-
istic variation is to be sensed, in a third period until a first
period of a second frame starts after the second period
of the first frame period, a data driver outputting data
voltages to datalines included in the organiclight emitting
display panel, and a controller controlling the gate driver
and the data driver, wherein the gate driver includes a
first driver generating the image gate pulses, the black
gate pulses, and the sensing gate pulse by using first to
eighth gate clocks transferred from the controller in the
first frame period, a second driver generating the image
gate pulses, the black gate pulses, and the sensing gate
pulse by using ninth to sixteenth gate clocks transferred
from the controller in the first frame period, and a third
driver controlling the first driver and the second driver to
output the sensing gate pulse in a third period of the first
frame period.

[0013] According to various embodiments of the
present disclosure, there is provided an organic light
emitting display apparatus including an organic light emit-
ting display panel including a plurality of pixels each in-
cluding an organic light emitting diode and a driving tran-
sistor for driving the organic light emitting diode, a gate
driver outputting image gate pulses, which control out-
puts of image data voltages used to display an image, to
gate lines included in the organic light emitting display
panel in a first period of a first frame period, outputting
the image gate pulses and black gate pulses for control-
ling outputs of black image data voltages used to display
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a black image in a second period arriving after the first
period, and outputting a sensing gate pulse to one gate
line connected to driving transistors, of which character-
istic variation is to be sensed, in a third period until a first
period of a second frame starts after the second period
of the first frame period, a data driver outputting data
voltages todata lines included in the organic light emitting
display panel, and a controller controlling the gate driver
and the data driver, wherein a period until the sensing
gate pulse is output to a sensing gate line after the black
gate pulse is output in the third period of the first frame
period differs from a period until the sensing gate pulse
is output to another sensing gate line after the black gate
pulse is output in a third period of the second frame pe-
riod.

[0014] Accordingto various embodiments, thereis pro-
vided an organic light emitting display apparatus com-
prising: an organic light emitting display panel including
a plurality of pixels each including an organic light emit-
ting diode and a driving transistor for driving the organic
light emitting diode; a gate driver outputting image gate
pulses, which control outputs of image data voltages
used to display an image, to gate lines included in the
organic light emitting display panel in a first period of a
first frame period, outputting the image gate pulses and
black gate pulses for controlling outputs of black image
data voltages used to display a black image in a second
period arriving after the first period, and outputting a sens-
ing gate pulse to one gate line connected to driving tran-
sistors, of which characteristic variation is to be sensed,
in a third period until afirst period of a second frame starts
after the second period of the first frame period; a data
driver outputting data voltages to data lines included in
the organic light emitting display panel; and a controller
controlling the gate driver and the data driver, wherein
the gate driver comprises: a first driver generating the
image gate pulses, the black gate pulses, and the sensing
gate pulse by using first to eighth gate clocks transferred
from the controllerin the first frame period; a second driv-
er generating the image gate pulses, the black gate puls-
es, and the sensing gate pulse by using ninth to sixteenth
gate clocks transferred from the controller in the first
frame period; and a third driver controlling the first driver
and the second driver to output the sensing gate pulse
in a third period of the first frame period.

[0015] According to various embodiments, the data
driver outputs the image data voltages in the first period,
outputs the image data voltages or the black image data
voltagesinthe second period, and outputs sensing image
data voltages for displaying a sensing image or the black
image data voltages in the third period.

[0016] According to various embodiments, the black
gate pulses are outputin a period from the second period
of the first frame period to a partial period of the first
period of the second frame period.

[0017] According to various embodiments, the third
driver selects a sensing gate line, to which the sensing
gate pulse is to be output, from among the gate lines
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according to a line selection signal transferred from the
controller and controls the first driver or the second driver
according to a reset signal transferred from the controller
so that the first driver or the second driver outputs the
sensing gate pulse to the sensing gate line.

[0018] According to various embodiments, the control-
ler outputs the line selection signal to the third driver at
atiming at which a gate clock, corresponding to animage
gate pulse output to the sensing gate line in the first period
or the second period of the first frame period, of the gate
clocks is output to the first driver or the second driver.
[0019] According to various embodiments, when the
sensing gate pulse is output from the first driver, the con-
troller selects, as a sensing-enabled period, one period
of a first sleeping period and transfers the reset signal,
indicating the start of the sensing-enabled period, to the
third driver, wherein the first sleeping period is a period
between a period where the second driver outputs black
gate pulses after the first driver is driven for outputting
the black gate pulses and a period where the first driver
is again driven for outputting the black gate pulses, in the
third period.

[0020] According to various embodiments, when the
sensing gate pulse is output from the second driver, the
controller selects, as a sensing-enabled period, one pe-
riod of a second sleeping period and transfers the reset
signal, indicating the start of the sensing-enabled period,
to the third driver, wherein the second sleeping period is
a period between a period where the first driver outputs
black gate pulses after the second driver is driven for
outputting the black gate pulses and a period where the
second driver is again driven for outputting the black gate
pulses, in the third period.

[0021] Accordingtovariousembodiments, a period un-
til the sensing gate pulse is output to a sensing gate line
after the black gate pulse is output in the third period of
the first frame period differs from a period until the sens-
ing gate pulse is output to another sensing gate line after
the black gate pulse is output in a third period of the sec-
ond frame period.

[0022] According to various embodiments, the first
driver or the second driver simultaneously outputs the
black gate pulses to eight gate lines.

[0023] According to various embodiments, the first
driver generates the image gate pulses by using first to
eighth gate clocks, and the second driver generates the
image gate pulses by using ninth to sixteenth gate clocks.
[0024] According to various embodiments, an interval
between a fourth image gate pulse and a fifth image gate
pulse each output from the first driver is greater than an
interval between otherimage gate pulses output from the
first driver, and an interval between a twelfth gate clock
and a thirteenth gate clock each output from the second
driver is greater than an interval between other gate
clocks output from the second driver.

[0025] According to various embodiments, the first
driver outputs the black gate pulse in a period between
aperiod where the fourth gate clock is outputand a period
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where the fifth gate clock is output, and the second driver
outputs the black gate pulse in a period between a period
where the twelfth gate clock is output and a period where
the thirteenth gate clock is output.

[0026] Accordingto various embodiments, thereis pro-
vided an organic light emitting display apparatus com-
prising: an organic light emitting display panel including
a plurality of pixels each including an organic light emit-
ting diode and a driving transistor for driving the organic
light emitting diode; a gate driver outputting image gate
pulses, which control outputs of image data voltages
used to display an image, to gate lines included in the
organic light emitting display panel in a first period of a
first frame period, outputting the image gate pulses and
black gate pulses for controlling outputs of black image
data voltages used to display a black image in a second
period arriving after the first period, and outputting a sens-
ing gate pulse to one gate line connected to driving tran-
sistors, of which characteristic variation is to be sensed,
in a third period until afirst period of a second frame starts
after the second period of the first frame period; a data
driver outputting data voltages to data lines included in
the organic light emitting display panel; and a controller
controlling the gate driver and the data driver, wherein a
period until the sensing gate pulse is output to a sensing
gate line after the black gate pulse is output in the third
period of the first frame period differs from a period until
the sensing gate pulse is output to another sensing gate
line after the black gate pulse is output in a third period
of the second frame period.

[0027] According to various embodiments, the black
gate pulses are outputin a period from the second period
of the first frame period to a partial period of the first
period of the second frame period.

[0028] According to various embodiments, the gate
driver comprises: a first driver generating the image gate
pulses, the black gate pulses, and the sensing gate pulse
by using first to eighth gate clocks transferred from the
controller in the first frame period; a second driver gen-
erating the image gate pulses, the black gate pulses, and
the sensing gate pulse by using ninth to sixteenth gate
clocks transferred from the controller in the first frame
period; and a third driver controlling the first driver and
the second driver to output the sensing gate pulse in a
third period of the first frame period.

[0029] According to various embodiments, the first
driver and the second driver alternately output sixteen
image gate pulses.

[0030] According to various embodiments, the first
driver and the second driver repeatedly perform the same
function at a period corresponding to thirty-two image
gate pulses.

[0031] According to various embodiments, when the
first driver and the second driver alternately output six-
teen image gate pulses, the first driver and the second
driver repeatedly perform the same function at a period
corresponding to thirty-two image gate pulses, and
number of the gate lines is 2,160, a period where the
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gate pulses are output is expressed as 32n+16 (where
n is a natural number equal to or less than 67), and when
nis 67, all of 2,160 gate pulses are output.

[0032] According to various embodiments, the first
driver outputs sixteen image gate pulses by using the
first to eighth gate clocks, after the first driver outputs the
sixteen image gate pulses, the second driver outputs six-
teen image gate pulses by using the ninth to sixteenth
gate clocks, after the second driver outputs the sixteen
image gate pulses, the first driver outputs sixteen other
image gate pulses by using the first to eighth gate clocks,
and after the first driver outputs the sixteen other image
gate pulses, the second driver outputs sixteen other im-
age gate pulses by using the ninth to sixteenth gate
clocks.

[0033] According to various embodiments, the first
driver or the second driver simultaneously output the
black gate pulses to eight gate lines.

[0034] According to various embodiments of the
present disclosure, there is provided an organic light
emitting display apparatus comprising: an organic light
emitting display panel including a plurality of pixels each
including an organic light emitting diode and a driving
transistor for driving the organic light emitting diode; a
gate driver configured to outputimage gate pulses, which
control outputs of image data voltages used to display
an image, to gate lines included in the organic light emit-
ting display panel in a first period of a first frame period,
to output the image gate pulses and black gate pulses
for controlling outputs of black image data voltages used
to display a black image in a second period subsequent
to the first period, and to output a sensing gate pulse to
one gate line connected to driving transistors, of which
characteristic variation is to be sensed, in a third period
subsequent to the second period until a first period of a
second frame starts; a data driver configured to output
data voltages to data lines included in the organic light
emitting display panel; and a controller configured to con-
trol the gate driver and the data driver.

[0035] According to various embodiments, the gate
driver comprises: a first driver configured to generate the
image gate pulses, the black gate pulses, and the sensing
gate pulse by using a first predetermined number of gate
clocks transferred from the controller in the first frame
period, optionally by using first to eighth gate clocks trans-
ferred from the controller in the first frame period; a sec-
ond driver configured to generate the image gate pulses,
the black gate pulses, and the sensing gate pulse by
using a second predetermined number of gate clocks
transferred from the controller in the first frame period,
optionally by using ninth to sixteenth gate clocks trans-
ferred from the controller in the first frame period; and a
third driver configured to control the first driver and the
second driver to output the sensing gate pulse in a third
period of the first frame period.

[0036] According to various embodiments, the third
driveris configured to select a sensing gate line, to which
the sensing gate pulse is to be output, from among the
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gate lines according to a line selection signal transferred
from the controller and to control the first driver or the
second driver according to areset signal transferred from
the controller so that the first driver or the second driver
outputs the sensing gate pulse to the sensing gate line.
[0037] Accordingto various embodiments, the control-
ler is configured to output the line selection signal to the
third driver at a timing at which a gate clock, correspond-
ing to an image gate pulse output to the sensing gate line
in the first period or the second period of the first frame
period, of the gate clocks is output to the first driver or
the second driver.

[0038] Accordingto various embodiments, the control-
ler is configured to select, as a sensing-enabled period,
when the sensing gate pulse is output from the firstdriver,
one period of a first sleeping period and to transfer the
reset signal, indicating the start of the sensing-enabled
period, to the third driver, wherein the first sleeping period
is a period between a period where the second driver
outputs black gate pulses after the first driver is driven
for outputting the black gate pulses and a period where
the first driver is again driven for outputting the black gate
pulses, in the third period.

[0039] Accordingto various embodiments, the control-
ler is configured to select, as a sensing-enabled period,
when the sensing gate pulse is output from the second
driver, one period of a second sleeping period and to
transfer the reset signal, indicating the start of the sens-
ing-enabled period, to the third driver, wherein the sec-
ond sleeping period is a period between a period where
the first driver outputs black gate pulses after the second
driver is driven for outputting the black gate pulses and
a period where the second driver is again driven for out-
putting the black gate pulses, in the third period.

[0040] According to various embodiments, the first
driver and/or the second driver are/is configured to si-
multaneously output the black gate pulses to eight gate
lines.

[0041] According to various embodiments, the first
driver is configured to generate the image gate pulses
by using first to eighth gate clocks, and the second driver
is configured to generate the image gate pulses by using
ninth to sixteenth gate clocks.

[0042] According to various embodiments, an interval
between a fourth image gate pulse and a fifthimage gate
pulse each output from the first driver is greater than an
interval between otherimage gate pulses output from the
first driver, and an interval between a twelfth image gate
pulse and a thirteenth image gate pulse each output from
the second driver is greater than an interval between oth-
er image gate pulses output from the second driver.
[0043] According to various embodiments, the first
driver is configured to output the black gate pulse in a
period between a period where the fourth gate clock is
output and a period where the fifth gate clock is output,
and the second driver is configured to output the black
gate pulse in a period between a period where the twelfth
gate clock is output and a period where the thirteenth
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gate clock is output.

[0044] According to various embodiments, the first
driver and the second driver are configured to alternately
output sixteen image gate pulses.

[0045] According to various embodiments, the first
driver and the second driver are configured to repeatedly
perform the same function at a period corresponding to
thirty-two image gate pulses.

[0046] According to various embodiments, when the
first driver and the second driver are configured to alter-
nately output sixteen image gate pulses, the first driver
and the second driver are configured to repeatedly per-
form the same function at a period corresponding to thirty-
two image gate pulses, and the number of the gate lines
is 2,160, wherein a period where the gate pulses are
output is expressed as 32n+16, where n is a natural
number equal to or less than 67, and when n is 67, all of
2,160 gate pulses are output.

[0047] According to various embodiments, the first
driver is configured to output sixteen image gate pulses
by using the first to eighth gate clocks, the second driver
is configured to output sixteen image gate pulses by using
the ninth to sixteenth gate clocks, after the first driver
outputs the sixteen image gate pulses, the first driver is
configured to output sixteen other image gate pulses by
using the first to eighth gate clocks, after the second driv-
er outputs the sixteen image gate pulses, and the second
driver is configured to output sixteen other image gate
pulses by using the ninth to sixteenth gate clocks, after
the first driver outputs the sixteen other image gate puls-
es.

[0048] According to various embodiments, the data
driver is configured to output the image data voltages in
the first period, to output the image data voltages or the
black image data voltages in the second period, and to
output sensing image data voltages for displaying a sens-
ing image or the black image data voltages in the third
period.

[0049] According to various embodiments, the black
gate pulses are outputin a period from the second period
of the first frame period to a partial period of the first
period of the second frame period.

[0050] Accordingtovariousembodiments, aperiod un-
til the sensing gate pulse is output to a sensing gate line
after the black gate pulse is output in the third period of
the first frame period differs from a period until the sens-
ing gate pulse is output to another sensing gate line after
the black gate pulse is output in a third period of the sec-
ond frame period.

[0051] It is to be understood that both the foregoing
general description and the following detailed description
of the present disclosure are exemplary and explanatory
and are intended to provide further explanation of the
disclosure as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0052] The accompanying drawings, which are includ-
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ed to provide a further understanding of the disclosure
and are incorporated in and constitute a part of this ap-
plication, illustrate embodiments of the disclosure and
together with the description serve to explain the principle
of the disclosure. In the drawings:

FIG. 1 is an exemplary diagram illustrating a config-
uration of an organic light emitting display apparatus
according to the present disclosure;

FIG. 2 is an exemplary diagram illustrating a config-
uration of one pixel of an organiclight emitting display
apparatus according to the present disclosure;
FIG. 3 is an exemplary diagram illustrating a config-
uration of a controller applied to an organic light emit-
ting display apparatus according to the present dis-
closure;

FIG. 4 is an exemplary diagram illustrating a config-
uration of a data driver applied to an organic light
emitting display apparatus according to the present
disclosure;

FIG. 5 is an exemplary diagram illustrating a config-
uration of a gate pulse output unit of a gate driver
applied to an organic light emitting display apparatus
according to the present disclosure;

FIG. 6 is an exemplary diagram illustrating a driving
period of an organic light emitting display apparatus
according to the present disclosure;

FIG. 7 is an exemplary diagram showing waveforms
of clocks applied to an organic light emitting display
apparatus according to the present disclosure;
FIG. 8is an exemplary diagram showing gate pulses
output from a gate driver in a second period of an
organic light emitting display apparatus according to
the present disclosure;

FIG. 9is an exemplary diagram showing gate pulses
output from a gate driver in a third period of an or-
ganic light emitting display apparatus according to
the present disclosure; and

FIG. 10 is an exemplary diagram showing a third
period of an organic light emitting display apparatus
according to the present disclosure.

DETAILED DESCRIPTION OF THE DISCLOSURE

[0053] Reference will now be made in detail to the ex-
emplary embodiments of the present disclosure, exam-
ples of which are illustrated in the accompanying draw-
ings. Wherever possible, the same reference numbers
will be used throughout the drawings to refer to the same
or like parts.

[0054] Advantages and features of the present disclo-
sure, and implementation methods thereof will be clari-
fied through following embodiments described with ref-
erence to the accompanying drawings. The present dis-
closure may, however, be embodied in different forms
and should not be construed as limited to the embodi-
ments set forth herein. Rather, these embodiments are
provided so that this disclosure will be thorough and com-
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plete, and will fully convey the scope of the present dis-
closure to those skilled in the art. Furthermore, the
present disclosure is only defined by scopes of claims.
[0055] In the specification, in adding reference numer-
als for elements in each drawing, it should be noted that
like reference numerals already used to denote like ele-
ments in other drawings are used for elements wherever
possible.

[0056] A shape, asize, aratio, an angle, and a number
disclosed in the drawings for describing embodiments of
the present disclosure are merely an example, and thus,
the present disclosure is not limited to the illustrated de-
tails. Like reference numerals refer to like elements
throughout. In the following description, when the de-
tailed description of the relevant known function or con-
figuration is determined to unnecessarily obscure the im-
portant point of the present disclosure, the detailed de-
scription will be omitted. In a case where 'comprise’,
‘'have’, and ’include’ described in the present specifica-
tion are used, another part may be added unless ‘only~’
is used. The terms of a singular form may include plural
forms unless referred to the contrary.

[0057] In construing an element, the element is con-
strued as including an error range although there is no
explicit description.

[0058] In describing a position relationship, for exam-
ple, when a position relation between two parts is de-
scribed as ’on~’, 'over~’, 'under~’, and ’'next~’, one or
more other parts may be disposed between the two parts
unless ’just’ or 'direct’ is used.

[0059] In describing a time relationship, for example,
when the temporal order is described as ‘after~’, ’subse-
quent~’, 'next~’, and 'before~’, a case which is not con-
tinuous may be included unless ’just’ or ’direct’ is used.
[0060] The term "at least one" should be understood
as including any and all combinations of one or more of
the associated listed items. For example, the meaning
of "at least one of a first item, a second item, and a third
item" denotes the combination of all items proposed from
two or more of the first item, the second item, and the
third item as well as the first item, the second item, or the
third item.

[0061] It will be understood that, although the terms
"first", "second", etc. may be used herein to describe var-
ious elements, these elements should not be limited by
these terms. These terms are only used to distinguish
one element from another. For example, a first element
could be termed a second element, and, similarly, a sec-
ond element could be termed a first element, without de-
parting from the scope of the present disclosure.
[0062] Features of various embodiments of the present
disclosure may be partially or overall coupled to or com-
bined with each other, and may be variously inter-oper-
ated with each other and driven technically as those
skilled in the art can sufficiently understand. The embod-
iments of the present disclosure may be carried out in-
dependently from each other, or may be carried out to-
gether in co-dependent relationship.
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[0063] Hereinafter,embodiments ofthe presentdisclo-
sure will be described in detail with reference to the ac-
companying drawings.

[0064] FIG. 1 is an exemplary diagram illustrating a
configuration of an organic light emitting display appara-
tus according to the present disclosure. FIG. 2 is an ex-
emplary diagram illustrating a configuration of one pixel
of an organic light emitting display apparatus according
to the presentdisclosure. FIG. 3 is an exemplary diagram
illustrating a configuration of a controller applied to an
organic light emitting display apparatus according to the
present disclosure. FIG. 4 is an exemplary diagram illus-
trating a configuration of a data driver applied to an or-
ganic light emitting display apparatus according to the
present disclosure.

[0065] The organic light emitting display apparatus ac-
cording to the present disclosure, as illustrated in FIGS.
1 and 2, may include an organic light emitting display
panel 100, a data driver, a gate driver 200, and a con-
troller 400. The data driver may include at least one data
driver integrated circuit (IC) 300.

[0066] Indescription below, a vertical blank period may
denote a period between one frame and another frame.
A frame may denote one image. Therefore, the vertical
blank period may denote a period between periods where
two different images are output.

[0067] One frame period may denote a period where
one image is displayed and may include one vertical
blank period. That is, one frame period may include a
period where one image is displayed and the vertical
blank period where no image is displayed. Herein, when
the order of frame periods is needed, the terms "a first
frame period" and "a second frame period" may be used,
and when the order of frame periods is not needed, the
term "one frame period" may be used.

[0068] Herein, a first one frame period may be defined
as a first frame period, and a second one frame period
may be defined as a second frame period. That is, the
first frame period and the second frame period may be
periods which are successively executed.

[0069] Moreover, herein,a mode which displays anim-
age and then displays a black image during one frame
period may be referred to as a black image mode. The
black image mode may be used to solve a problem where
an image is not clearly seen due to the delay of a motion
picture response time (MPRT). In the black image mode,
for example, only an image desired by a user may be
displayed during a fore 1/2 period of one frame period,
and during the other 1/2 period, a black image and an
image may all be displayed.

[0070] Hereinafter, the elements may be sequentially
described.
[0071] First, the organiclightemitting display panel 100

may include a plurality of pixels which each include an
organic light emitting diode OLED and a driving transistor
for driving the organic light emitting diode OLED.

[0072] That is, as illustrated in FIG. 2, in the organic
light emitting display panel 100, each of the plurality of
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pixels 110 may include the organic light emitting diode
OLED and a pixel driving circuit PDC.

[0073] Moreover, in the organic light emitting display
panel 100, a pixel area where each pixel 110 is provided
may be defined, and a plurality of signal lines for providing
a driving signal to the pixel driving circuit PDC may be
provided.

[0074] The signal lines may include a gate line GL, a
sensing pulse line SPL, a data line DL, a sensing line SL,
afirst driving power line PLA, and a second driving power
line PLB.

[0075] A plurality of gate lines GL may be arranged in
parallel at certainintervalsin afirstdirection (forexample,
a widthwise direction) of the organic light emitting display
panel 100.

[0076] A plurality of sensing pulse lines SPL may be
arranged at certain intervals in parallel with the gate lines
GL.

[0077] The data line DL may be provided in a second
direction (for example, a lengthwise direction) of the or-
ganic light emitting display panel 100 to intersect the gate
line GL and the sensing pulse line SPL, and the data line
DL, the gate line GL, and the sensing pulse line SPL may
be arranged in parallel at certain intervals. However, an
arrangement structure of the data line DL and the gate
line GL may be variously modified.

[0078] The sensing line SL may be spaced apart from
the data line DL by a certain interval, and the sensing
lines SL and the data lines DL may be arranged in parallel
at certain intervals. However, the present disclosure is
not limited thereto. For example, at least three pixels 110
may configure one unit pixel. In this case, one sensing
line SL may be provided in the unit pixel. Therefore, when
d (wheredis aninteger equal to or more than two) number
of data lines DL1 to DLd in a horizontal line of the organic
light emitting display panel 100, the number "k" of the
sensing lines SL may be d/4. To provide an additional
description, the data lines DL may be provided in the
second direction (the lengthwise direction) of the organic
light emitting display panel 100, the sensing lines SL may
be provided in parallel with the data lines DL, and each
of the sensing lines SL may be connected to atleast three
pixels 110 configuring each of unit pixels provided in one
horizontal line.

[0079] Thefirstdriving powerline PLAmay be provided
apart from the data line DL and the sensing line SL by a
certain interval in parallel therewith. The first driving pow-
er line PLA may be connected to a power supply 500 and
may transfer a first driving power EVDD, supplied from
the power supply 500, to the pixel 110.

[0080] The seconddriving power line PBL may transfer
a second driving power EVSS, supplied from the power
supply 500, to the pixel 110.

[0081] The pixel driving circuit PDC may include a driv-
ing transistor Tdr which controls a current flowing in the
organic light emitting diode OLED and a switching tran-
sistor Tswl connected between the data line DL, the driv-
ing transistor Tdr, and the gate line GL. Also, the pixel
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driving circuit PDC included in each of the pixels 110 may
include a capacitor Cst, connected between a first node
n1 and a second node n2, and a sensing transistor Tsw2
for external compensation.

[0082] The switching transistor Tswl may be turned on
by a gate pulse GP and may transfer a data voltage Vda-
ta, supplied through the data line DL, to a gate of the
driving transistor Tdr.

[0083] The sensing transistor Tsw2 may be turned on
by a sensing pulse SP and may transfer a sensing volt-
age, supplied through the sensing line SL, to the second
node n2 which is a source electrode of the driving tran-
sistor Tdr.

[0084] As the switching transistor Tswil is turned on,
the capacitor Cst may be charged with a voltage supplied
to the first node n1, and then, the driving transistor Tdr
may be turned on with a charged voltage.

[0085] Thedrivingtransistor Tdr may be turned on with
a voltage of the capacitor Cstand may control the amount
of data current loled flowing from the first driving power
line PLA to the organic light emitting diode OLED.
[0086] The organiclightemitting diode OLED may emit
light with the data current loled supplied from the driving
transistor Tdr, and for example, may emit the light having
luminance corresponding to the data current loled.
[0087] Hereinabove, a structure of the pixel 110 includ-
ing the sensing line SL for performing the external com-
pensation has been described with reference to FIG. 2,
but in addition to the structure illustrated in FIG. 2, the
pixel 110 may be provided in various structures including
the sensing line SL.

[0088] For example, the external compensation may
denote an operation of calculating a variation amount of
a threshold voltage or mobility of the driving transistor
Tdr provided in the pixel 110 and varying levels of data
voltages supplied to the unit pixel on the basis of the
variation amount. Therefore, in order to calculate the var-
iation amount of the threshold voltage or mobility of the
driving transistor Tdr, a structure of the pixel 110 may be
changed to various structures. In this case, the sensing
line SL should be provided.

[0089] Moreover, in order to perform the external com-
pensation, a method of calculating the variation amount
ofthe threshold voltage or mobility of the driving transistor
Tdr by using the pixel 110 may be variously changed
based on the structure of the pixel 110.

[0090] In this case, sensing for the external compen-
sation may be performed on one gate line in one vertical
blank period.

[0091] To provide an additional description, the
present disclosure relates to an organic light emitting dis-
play apparatus which, when threshold voltages or mobil-
ity of driving transistors Tdr included in the organic light
emitting display panel 100 are sensed, displays a black
image along with the sensing during a vertical blank pe-
riod, for the external compensation. Accordingly, the
present disclosure does not directly relate to an external
compensation method.
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[0092] Therefore, a structure of each pixel for the ex-
ternal compensation may be implemented as various pix-
el structures proposed for the external compensation,
and a method of performing the external compensation
may be implemented as various external compensation
methods.

[0093] That is, a detailed structure of each pixel for
performing the external compensation and a detailed
method for the external compensation are irrelevant to
the scope of the present disclosure. Therefore, an exam-
ple of a pixel for the external compensation has been
simply described above with reference to FIG. 2, and an
external compensation method will be simply described
below.

[0094] Moreover, as described above, the present dis-
closure may use the black image mode. The structure of
the pixel 110 with the black image mode applied thereto
may be variously changed based on the black image
mode, in addition to the structure illustrated in FIG. 2.
[0095] That is, FIG. 2 illustrates the structure of the
pixel 110 for performing the external compensation and
the black image mode, and thus, the structure of the pixel
110 may be changed to various structures, in addition to
the structure illustrated in FIG. 2.

[0096] Hereinafter, anorganic light emitting display ap-
paratus based on the external compensation will be de-
scribed as an example of the present disclosure.
[0097] Second, the gate driver 200 may sequentially
supply the gate pulse GP to a plurality of gate lines GL1
to GLg by using gate control signals GCS transferred
from the controller 400.

[0098] Here, the gate pulse GP may denote a signal
for turning on the switching transistor Tsw1 connected
to the gate lines GL1 to GLg. A signal for turning off the
switching transistor Tswl may be referred to as a gate-
off signal. A generic name for the gate pulse GP and the
gate-off signal may be a gate signal.

[0099] The gate driver 200 may be provided independ-
ently from the organic light emitting display panel 100
and may be connected to the organic light emitting dis-
play panel 100 through a tape carrier package (TCP), a
chip-on film (COF), or a flexible printed circuit board
(FPCB), but is not limited thereto, and/or may be directly
equipped in the organic light emitting display panel 100
by using a gate-in panel (GIP) type.

[0100] The gate driver 200 may output image gate
pulses, which control outputs of image data voltages for
displaying an image, to the gate lines included in the or-
ganic light emitting display panel in a first period of a first
frame period.

[0101] The gate driver 200 may output the image gate
pulses and black gate pulses for controlling outputs of
black image data voltages for displaying a black image
in a second period arriving after (subsequent to) the first
period.

[0102] The gate driver 200 may output a sensing gate
pulse to one gate line connected to driving transistors,
of which characteristic variation is to be sensed, in a third
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period after the second period of the first frame period
until a first period of a second frame starts.

[0103] The image gate pulses, the black gate pulses,
and the sensing gate pulses may be the gate pulses for
turning on the switching transistor Tswil.

[0104] The black gate pulses may be output in a period
from the second period of the first frame period to the
first period of the second frame period.

[0105] The third period may correspond to the vertical
blank period. A generic name for the first period and the
second period may be a display period.

[0106] To this end, as illustrated in FIG. 1, the gate
driver 200 may include a first driver 221 which generates
the image gate pulses, the black gate pulses, and the
sensing gate pulse by using first to eighth gate clocks
transferred from the controller 400 in the first frame pe-
riod, a second driver 222 which generates the image gate
pulses, the black gate pulses, and the sensing gate pulse
by using ninth to sixteenth gate clocks transferred from
the controller 400 in the first frame period, and a third
driver 210 which controls the first driver 221 and the sec-
ond driver 222 to output the sensing gate pulse in the
third period of the first frame period. In an exemplary
embodiment the image gate pulses, the black gate puls-
es, and the sensing gate pulses may be identical.
[0107] The gate pulses may be output from the first
driver 221 and the second driver 222. Therefore, the first
driver 221 and the second driver 222 may be included in
a gate pulse output unit 220.

[0108] Adetailed configuration and function of the gate
driver 200 will be described below in detail with reference
to FIG. 5.

[0109] Third, the controller 400 may control the gate
driver 200 and the data driver IC 300.

[0110] The controller 400, as illustrated in FIG. 3, may
generate a gate control signal GCS for controlling driving
of the gate driver 200 and a data control signal DCS for
controlling driving of the data driver IC 300 by using a
timing synchronization signal TSS output from an exter-
nal system.

[0111] Moreover, in a sensing mode where sensing for
the external compensation is performed, the controller
400 may transfer pieces of sensing image data, which
are to be supplied to pixels connected to a gate line on
which the external compensation is performed, to the da-
ta driver IC 300. Sensing for the external compensation
may be performed at various timings. For example, sens-
ing for the external compensation relevant to mobility var-
iations of the driving transistors Tdr may be performed
in the vertical blank period.

[0112] The controller 400 may calculate external com-
pensation values on the basis of pieces of sensing data
Sdata which are provided from the data driver after the
sensing is performed in the vertical blank period and may
store the external compensation values in a storage unit
450. The storage unit 450 may be included in the con-
troller 400, or may be independently implemented out-
side the controller 400.
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[0113] Inadisplay period where animage is displayed,
the controller 400 may compensate for pieces of input
video data Ri, Gi, and Bi transferred from the external
system by using the external compensation values to
generate pieces of external compensation image data,
or may not perform the external compensation on the
input video data and may realign the pieces of input video
data to generate and output pieces of normal image data.
The data driver IC 300 may convert the pieces of external
compensation image data or the pieces of normal image
data into the data voltages Vdata and may supply the
data voltages Vdata to the data lines DL1 to DLd.
[0114] In order to perform the above-described func-
tion, asillustrated in FIG. 3, the controller 400 may include
a data aligner which realigns the pieces of input video
data Ri, Gi, and Bi transferred from the external system
by using the timing synchronization signal TSS trans-
ferred from the external system and supplies pieces of
realigned image data to the data driver IC 300, a control
signal generator 420 which generates the gate control
signal GCS and the data control signal DCS by using the
timing synchronization signal TSS, a calculator 410
which calculates an external compensation value for
compensating for a characteristic variation of the driving
transistor Tdr provided in each of the pixels 110 by using
the pieces of sensing data Sdata transferred from the
data driver IC 300, the storage unit 450 which stores the
external compensation value, and an output unit 440
which outputs, to the data driver IC 300 or the gate driver
200, pieces of image data Data generated by the data
aligner 430 and the gate control signal GCS and the data
control signal DCS each generated by the control signal
generator 200. The storage unit450 may include the con-
troller 400, and as illustrated in FIG. 3, may be imple-
mented independently from the controller 400. The data
aligner 430 may convert the pieces of input video data
into the pieces of image data by using the external com-
pensation value.

[0115] Particularly, the calculator 410 may set a gate
line on which sensing is to be performed in one vertical
blank period and may set a timing (hereinafter referred
to as a sensing timing) at which the sensing is performed.
[0116] In this case, a timing at which the sensing is
performed may be set differently for each gate line. How-
ever, all of the sensing timings may not differ in all of the
gate lines. For example, at least two different sensing
timings may be applied to the present disclosure.
[0117] The calculator 410 may control the control sig-
nal generator 420 so as to set a gate line on which the
sensing is to be performed and may control the control
signal generator 420 so as to set the sensing timing.
[0118] The control signal generator 420 may generate
a line selection signal for setting a gate line on which the
sensing is to be performed and may transfer the gener-
ated line selection signal to the gate driver 200, based
on control by the calculator 410. Also, the control signal
generator 420 may generate a reset signal for setting the
sensing timing and may transfer the generated reset sig-
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nal to the gate driver 200, based on control by the calcu-
lator 410.

[0119] The line selection signal and the reset signal
may be included in the gate control signal GCS.

[0120] The control signal generator 420 may generate
gate clocks used to generate the gate pulses and may
transfer the generated gate clocks to the gate driver 200.
The gate clocks may be included in the gate control signal
GCsS.

[0121] Fourth, the data driver may include at least one
data driver IC 300. In FIG. 1, an organic light emitting
display apparatus where two or more data driver ICs 300
are provided is illustrated as an example of the present
disclosure.

[0122] The data driver IC 300 may be included in a
COF 600 attached on the organic light emitting display
panel 100. The COF 600 may be connected to a main
board 700 including the controller 400. However, the data
driver IC 300 may be directly equipped in the organic
light emitting display panel 100.

[0123] Each of the data driver ICs 300 may be con-
nected to corresponding data lines and sensing lines and
may operate in a display mode, a black mode, and a
sensing mode according to a control signal transferred
from the controller 400.

[0124] The display mode may be a mode which dis-
plays an image and may be performed in the first period
and the second period.

[0125] The black mode may be a mode which displays
ablackimage and may be performed in the second period
and the third period. Particularly, the black mode may be
performed in a period from the second period of the first
frame period to a portion of the first period of the second
frame period, i.e. the black mode may be performed dur-
ing a period including second and third periods of a frame
period, and a part of a first period of a subsequent frame
period.

[0126] The sensing mode may be a mode which sens-
es mobility of the driving transistors and may be per-
formed in the third period (i.e., the vertical blank period).
[0127] At least one data driver IC 300, as illustrated in
FIG. 4, may include a data power supply unit 310 and a
sensing unit 320. The data power supply unit 310 may
be connected to the data lines DL, and the sensing unit
320 may be connected to the sensing lines SL.

[0128] The data power supply unit 310 may output the
image data voltages to the data lines DL included in the
organic light emitting display panel 100 in the first period,
output the image data voltages or the black image data
voltages in the second period, and output sensing image
data voltages for outputting a sensing image or the black
image data voltages in the third period.

[0129] For example, in the display mode (i.e., the first
period and the second period), the data power supply
unit 310 may convert the pieces of image data Data, sup-
plied from the controller 400 by units of horizontal lines,
into image data voltages and may supply the image data
voltages to the data lines DL so as to display an image.
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[0130] In the black mode (i.e., the second period, the
third period, and a partial period of the first period arriving
after (subsequent to) the third period), the data power
supply unit 310 may convert the pieces of black image
data, transferred from the controller 400, into black image
data voltages and may supply the black image data volt-
ages to the data lines connected to the data driver IC 300
so as to display a black image.

[0131] In the sensing mode (i.e., the third period), the
data power supply unit 310 may convert the pieces of
sensing image data, transferred from the controller 400,
into sensing image data voltages and may supply the
sensing image data voltages to the data lines connected
tothe data driver IC 300 so as to sense a variation amount
of mobility of each of the driving transistors Tdr.

[0132] In the display mode, the sensing unit 320 may
supply a voltage, needed for driving of the pixel driving
circuit PDC, to the pixels 110 through the sensing lines
SL.

[0133] In the black mode, the sensing unit 320 may
supply a voltage, needed for driving of the pixel driving
circuit PDC, to the pixels 110 through the sensing lines
SL.

[0134] In the sensing mode, the sensing unit 320 may
supply sensing voltages to sensing lines connected to
the sensing unit 320, and then, may receive signals cor-
responding to the sensing voltages. The sensing unit 320
may convert the signals, representing variations of the
mobility of the driving transistors Tdrincluded in the pixels
110 provided in one horizontal line, into the pieces of
sensing data Sdata which are digital data. The sensing
unit 320 may provide the pieces of sensing data Sdata
to the controller 400. In this case, the controller 400 may
calculate an external compensation value by using the
pieces of sensing data Sdata.

[0135] FIG. 5 is an exemplary diagram illustrating a
configuration of a gate pulse output unit of a gate driver
applied to an organic light emitting display apparatus ac-
cording to the present disclosure. FIG. 6 is an exemplary
diagram illustrating a driving period of an organic light
emitting display apparatus according to the present dis-
closure. FIG. 7 is an exemplary diagram showing wave-
forms of clocks applied to an organic light emitting display
apparatus according to the present disclosure. FIG. 8 is
an exemplary diagram showing gate pulses output from
agatedriverin asecond period of an organic light emitting
display apparatus according to the present disclosure.
FIG. 9 is an exemplary diagram showing gate pulses out-
put from a gate driver in a third period of an organic light
emitting display apparatus according to the present dis-
closure.

[0136] First, a configuration of the gate driver 200 will
be described below.

[0137] As described above, the gate driver 200 may
include the gate pulse output unit 220, including the first
driver 221 and the second driver 222, and the third driver
210.

[0138] The gate pulse output unit 220 may be connect-
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ed to the gate lines GL1 to GLg and may output the gate
pulse GP to the gate lines GL1 to GLg.

[0139] The first driver 221 configuring the gate pulse
output unit 220 may generate the image gate pulses, the
black gate pulses, and the sensing gate pulse by using
the first to eighth gate clocks CLK1 to CLK8 transferred
from the controller 400 in the first frame period.

[0140] The second driver 222 configuring the gate
pulse output unit 220 may generate the image gate puls-
es, the black gate pulses, and the sensing gate pulse by
using the ninth to sixteenth gate clocks CLK9 to CLK16
transferred from the controller 400 in the first frame pe-
riod.

[0141] The third driver 210 may control the first driver
221 and the second driver 222 to output the sensing gate
pulse in the third period of the first frame period.

[0142] Thatis, the third driver 210 may selectasensing
gate line, to which the sensing gate pulse is to be output,
from among the gate lines according to the line selection
signal LSP transferred from the controller 400.

[0143] Moreover, the third driver 210 may control the
first driver 221 or the second driver 222 according to a
reset signal RESET transferred from the controller 400
in order for the first driver 221 or the second driver 222
to output the sensing gate pulse to the sensing gate line.
[0144] The line selection signal LSP, as illustrated in
FIGS. 6 and 7, may be transferred from the controller
400 to the gate driver 200 along with one of the gate
clocks which are used in a display period DP including a
first period A and a second period B.

[0145] The resetsignal RESET, as illustrated in FIGS.
6 and 7, may be transferred from the controller 400 to
the gate driver 200 in a sensing period SP corresponding
to a third period C.

[0146] Hereinafter, a basic operation of outputting, by
the organic light emitting display apparatus according to
the present disclosure, gate pulses GP will be described
with reference to FIG. 5. Particularly, the below-de-
scribed gate pulses GP may be gate pulses used to dis-
play an image.

[0147] For example, as shown in FIG. 5, a gate pulse
GP generated from a first gate clock CLK1 by afirst stage
ST1 may be output to a first gate line GL1, a gate pulse
GP generated from a second gate clock CLK2 by a sec-
ond stage ST2 may be output to a second gate line GL2,
gate pulses GP generated from third to sixth gate clocks
CLK3 to CLK®6 by third to sixth stages ST3 to ST6 may
be respectively output to third to sixth gate line GL3 to
GL6, a gate pulse GP generated from a seventh gate
clock CLK7 by a seventh stage ST7 may be output to a
seventh gate line GL7, and a gate pulse GP generated
from an eighth gate clock CLK8 by an eighth stage ST8
may be output to an eighth gate line GL8.

[0148] A gate pulse GP generated from the first gate
clock CLK1 by a ninth stage ST9 may be output to a ninth
gate line GL9, a gate pulse GP generated from the sec-
ond gate clock CLK2 by atenth stage ST10 may be output
to a tenth gate line GL10, gate pulses GP generated from
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the third to sixth gate clocks CLK3 to CLK6 by eleventh
to fourteenth stages ST11 to ST14 may be respectively
output to eleventh to fourteenth gate line GL11 to GL14,
a gate pulse GP generated from the seventh gate clock
CLK7 by a fifteenth stage ST15 may be output to a fif-
teenth gate line GL15, and a gate pulse GP generated
from the eighth gate clock CLK8 by a sixteenth stage
ST16 may be output to a sixteenth gate line GL16.
[0149] A gate pulse GP generated from a ninth gate
clock CLK9 by a seventeenth stage ST17 may be output
to a seventeenth gate line GL17, a gate pulse GP gen-
erated from a tenth gate clock CLK10 by an eighteenth
stage ST18 may be output to an eighteenth gate line
GL18, gate pulses GP generated from eleventh to four-
teenth gate clocks CLK11 to CLK14 by nineteenth to
twenty-second stages ST19 to ST22 may be respectively
output to nineteenth to twenty-second gate line GL19 to
GL22, a gate pulse GP generated from a fifteenth gate
clock CLK15 by a twenty-third stage ST23 may be output
to a twenty-third gate line GL23, and a gate pulse GP
generated from a sixteenth gate clock CLK16 by a twenty-
fourth stage ST24 may be output to a twenty-fourth gate
line GL24.

[0150] A gate pulse GP generated from the ninth gate
clock CLK9 by a twenty-fifth stage ST25 may be output
to a twenty-fifth gate line GL25, a gate pulse GP gener-
ated from the tenth gate clock CLK10 by a twenty-sixth
stage ST26 may be output to a twenty-sixth gate line
GL26, gate pulses GP generated from the eleventh to
fourteenth gate clocks CLK11 to CLK14 by twenty-sev-
enth to thirtieth stages ST27 to ST30 may be respectively
output to twenty-seventh to thirtieth gate line GL27 to
GL30, a gate pulse GP generated from the fifteenth gate
clock CLK15 by a thirty-first stage ST31 may be output
to a thirty-first gate line GL31, and a gate pulse GP gen-
erated from the sixteenth gate clock CLK16 by a thirty-
second stage ST32 may be output to a thirty-second gate
line GL32.

[0151] Each of the stages may generate the image
gate pulse, the black gate pulse, and the sensing gate
pulse by using the gate control signal.

[0152] Thatis, as shown in FIG. 5, the gate pulses GP
output to the first to sixteenth gate lines GL1 to GL16
may be generated from the first to eighth gate clocks
CLK1 to CLK8 by the first driver 221, and the gate pulses
GP output to the seventeenth to thirty-second gate lines
GL17 to GL32 may be generated from the ninth to six-
teenth gate clocks CLK9 to CLK16 by the second driver
222.

[0153] Therefore,adriverforoutputting the gate pulses
may be changed by units of sixteen gate pulses. Here-
inafter, such a feature may be expressed as 16 periods.
[0154] Moreover, the same functions may be repeated
at a period corresponding to 32 gate pulses. Hereinafter,
such a feature may be expressed as 32 periods.

[0155] Therefore, for example, when the number of
gate lines is 2,160, a period where 2,160 gate pulses are
output may be expressed as 32n+16(Y). Here, n may be
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a natural number equal to or less than 67. For example,
when the number of gate lines is 2,160, 32 periods may
be repeated 67 times, and when 16 periods are per-
formed once, the gate pulses may be output to all of the
2,160 gate lines.

[0156] Thatis, the display period including the first pe-
riod A and the second period B of one frame period may
be expressed as 32n+16(Y), and in the display period A
and B, the image gate pulses for displaying an image |
may be output to the gate lines on the basis of the above-
described method.

[0157] In this case, after the gate pulses are output
from the firstdriver 221, the firstdriver 221 may not output
the gate pulses during 16 periods, and when the 16 pe-
riods elapse, the first driver 221 may again output the
gate pulses.

[0158] Moreover, after the gate pulses are output from
the second driver 222, the second driver 222 may not
output the gate pulses during 16 periods, and when the
16 periods elapse, the second driver 222 may again out-
put the gate pulses.

[0159] Theoneframeperiod(i.e., aperiod correspond-
ing to a sum of the first period A, the second period B,
and the third period C) may be set to 32m periods. Here,
m may be a natural number more than n.

[0160] However, the above-described periods (i.e., 16
periods, 32 periods, 32n+16 periods, and 32m periods)
are merely an example for describing the present disclo-
sure, and the present disclosure is not limited thereto.
That is, the periods may be variously changed.

[0161] Hereinafter, a method of outputting, by the or-
ganic light emitting display apparatus according to the
present disclosure, image gate pulses IGP and black
gate pulses BGP in the second period B will be described
with reference to FIGS. 5 to 8.

[0162] As described above, the first driver 221 and the
second driver 222 may repeatedly output the image gate
pulses at every 16 periods.

[0163] In this case, as shown in FIG. 8, an interval be-
tween a fourth image gate pulse and a fifth image gate
pulse of first to eighth image gate pulses IGP output from
the first driver 221 may be set to be greater than an in-
terval between other image gate pulses. To this end, as
shown in FIG. 7, an interval between a fourth gate clock
CLK4 and a fifth gate clock CLKS5 of first to eighth gate
clocks CLK1 to CLK8 used by the first driver 221 may be
set to be greater than an interval between other gate
clocks.

[0164] Moreover, as shown in FIG. 8, an interval be-
tween a twentieth image gate pulse and a twenty-first
image gate pulse of seventeenth to twenty-fourth image
gate pulses IGP output from the second driver 222 may
be setto be greater than an interval between otherimage
gate pulses. To this end, as shown in FIG. 7, an interval
between a twelfth gate clock CLK12 and a thirteenth gate
clock CLK13 of ninth to sixteenth gate clocks CLK9 to
CLK16 used by the first driver 221 may be set to be great-
er than an interval between other gate clocks.
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[0165] In the present disclosure, the black gate pulse
BGP for displaying the black image may be output during
a period corresponding to the interval between the fourth
image gate pulse and the fifth image gate pulse. The
black gate pulse BGP may be generated by a combina-
tion of the gate clocks, or may be generated by other
gate clocks.

[0166] In this case, the black gate pulse BGP may be
simultaneously output to eight gate lines. Therefore,
switching transistors respectively connected to the eight
gate lines may be simultaneously turned on, and thus,
black image data voltages may be simultaneously sup-
plied to data lines respectively connected to the switching
transistors.

[0167] Therefore, as shown in FIG. 6, pixels corre-
sponding to the eight gate lines may simultaneously dis-
play a black image BI.

[0168] The second driver 222 may simultaneously out-
put the black gate pulses BGP to the eight gate lines.
Therefore, pixels corresponding to the eight gate lines
connected to the second driver 222 may simultaneously
display a black image.

[0169] In this case, as shown in FIG. 8, the black gate
pulse BGP may be output to the gate lines in a first sleep-
ing period 1SLP where the first driver 221 does not output
the image gate pulses IGP and a second sleeping period
2SLP where the second driver 222 does not output the
image gate pulses IGP.

[0170] For example, FIG. 8 shows the second period
B of the display period. In the second period B, image
data voltages and black image data voltages may be out-
put to the organic light emitting display panel 100, and
to this end, as shown in FIG. 8, the image gate pulses
IGP and the black gate pulses BGP may be output to the
gate lines. The second period B, as shown in FIG. 6, may
start from a time when 32k+16(X) periods elapse. Here,
k may be a natural number less than n.

[0171] Inthe second period B, for example, as shown
in FIG. 8, the first driver 221 may sequentially output the
image gate pulses IGP to the gate lines during first 16
periods, the second driver 222 may sequentially output
theimage gate pulses IGP to the gate lines during second
16 periods, the first driver 221 may sequentially output
the image gate pulses IGP to the gate lines during third
16 periods, and the second driver 222 may sequentially
output the image gate pulses IGP to the gate lines during
fourth 16 periods.

[0172] In this case, a period until the first driver 221
outputs the image gate pulses IGP again after outputting
the image gate pulses IGP may be referred to as a first
sleeping period 1SLP, and a period until the second driver
222 outputs the image gate pulses IGP again after out-
putting the image gate pulses IGP may be referred to as
a second sleeping period 2SLP.

[0173] Inthe presentdisclosure, the black gate pulses
BGP may be output in the first sleeping period 1SLP and
the second sleeping period 2SLP of the second period
B. That is, the black gate pulses BGP may be output in
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the first sleeping period 1SLP and the second sleeping
period 2SLP of the second period B.

[0174] To provide an additional description, in the first
period A of the display period DP, only the image gate
pulse IGP shown in FIG. 8 may be output to the gate
lines, and thus, the image | may be displayed by the or-
ganic light emitting display panel 100.

[0175] Inthe second period B of the display period DP,
as shown in FIG. 8, after the image gate pulses IGP are
output from the first driver 221, the black gate pulses may
be output from the first driver 221 in the first sleeping
period 1SLP, and after the image gate pulses IGP are
output from the second driver 222, the black gate pulses
may be output from the second driver 222 in the second
sleeping period 2SLP, whereby the organic light emitting
display panel 100 may display black images Bl in a type
illustrated in FIG. 6.

[0176] Finally, a method of outputting, by the organic
light emitting display apparatus according to the present
disclosure, black gate pulses BGP and sensing gate puls-
es in the third period C will be described with reference
to FIGS. 510 9.

[0177] Asdescribed above, the black gate pulses BGP
may be output in the first sleeping period 1SLP and the
second sleeping period 2SLP of the second period B,
and the image gate pulses IGP may be output in periods
other than the first sleeping period 1SLP and the second
sleeping period 2SLP of the second period B.

[0178] In this case, the sensing gate pulses may be
output in the first sleeping period 1SLP and the second
sleeping period 2SLP of the third period C, and the black
gate pulses BGP may be output in periods other than the
first sleeping period 1SLP and the second sleeping pe-
riod 2SLP of the third period C.

[0179] In the third period C, for example, as shown in
FIG. 9, the first driver 221 may sequentially output the
black gate pulses BGP to the gate lines during first 16
periods, the second driver 222 may sequentially output
the black gate pulses BGP to the gate lines during second
16 periods, the first driver 221 may sequentially output
the black gate pulses BGP to the gate lines during third
16 periods, and the second driver 222 may sequentially
output the black gate pulses BGP to the gate lines during
fourth 16 periods.

[0180] In this case, a period until the first driver 221
outputs the black gate pulses BGP again after outputting
the black gate pulses BGP may be referred to as a first
sleeping period 1SLP, and a period untilthe second driver
222 outputs the black gate pulses BGP again after out-
putting the black gate pulses BGP may be referred to as
a second sleeping period 2SLP.

[0181] Inthe presentdisclosure, the sensing gate puls-
es may be output in the first sleeping period 1SLP and
the second sleeping period 2SLP of the third period C.
[0182] To provide an additional description, in the
present disclosure, the first driver 221 and the second
driver 222 may be driven at 16 periods, and thus, there
may be periods (i.e., the first sleeping period 1SLP and
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the second sleeping period 2SLP) where the first driver
221 is not driven.

[0183] In this case, only the image gate pulses IGP
may be output in the first period A, and thus, specific
signals may not be outputin thefirst sleeping period 1SLP
and the second sleeping period 2SLP.

[0184] In the second period B, the black gate pulses
BGP as well as the image gate pulses IGP may be output.
Therefore, in the present disclosure, the black gate puls-
es BGP may be output in the first sleeping period 1SLP
and the second sleeping period 2SLP of the second pe-
riod B, and in the other periods, the image gate pulses
IGP may be output.

[0185] Inthe third period C, the image gate pulses IGP
may not be output, and the black gate pulses BGP and
the sensing gate pulses may be output. Therefore, in the
present disclosure, the sensing gate pulses may be out-
put in the first sleeping period 1SLP and the second
sleeping period 2SLP of the third period C, and in the
other periods, the black gate pulses BGP may be output.
[0186] Here, all periods of the first sleeping period
1SLP and all periods of the second sleeping period 2SLP
may not be used as a period (i.e., a sensing-enabled
period) where the sensing gate pulses are output.
[0187] That is, a period capable of being used as the
sensing-enabled period in the first sleeping period 1SLP
and the second sleeping period 2SLP is not limited, and
a timing of the sensing-enabled period may be set differ-
ently for each gate line.

[0188] For example, a period until the sensing gate
pulse is output to a sensing gate line after the black gate
pulse BGP is output in the third period C of the first frame
period may differ from a period until the sensing gate
pulse is output to another sensing gate line after the black
gate pulse BGP is output in the third period C of the sec-
ond frame period. This will be described below in detail
with reference to FIG. 10.

[0189] The structure and configuration of the gate driv-
er 200 described above with reference to FIGS. 5 to 9
have been described above as an example of the present
disclosure, and thus, the present disclosure is not limited
thereto. That is, the structure and configuration of the
gate driver 200 may be changed to various types for per-
forming the above-described function.

[0190] FIG. 10isanexemplary diagram showing a third
period of an organic light emitting display apparatus ac-
cording to the present disclosure, and particularly, is an
exemplary diagram showing different sensing-enabled
periods in a sleeping period. Hereinafter, a driving meth-
od of the organic light emitting display apparatus accord-
ing to the present disclosure will be described with ref-
erence to FIGS. 1 to 10. In the following description, de-
scription which is the same as or similar to the above
description is omitted or will be simply given.

[0191] First,inthefirst period A of the firstframe period,
the gate driver 200 may output image gate pulses, which
control outputs of image data voltages for displaying the
image |, to the gate lines included in the organic light
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emitting display panel 100.

[0192] In this case, the first driver 221 may generate
image gate pulses IGP by using the first to eighth gate
clocks transferred from the controller 400 and may output
the generated image gate pulses IGP to sixteen gate
lines.

[0193] The second driver 222 may generate image
gate pulses IGP by using the ninth to sixteenth gate
clocks transferred from the controller 400 and may output
the generated image gate pulses IGP to sixteen other
gate lines.

[0194] The third driver 210 may select a sensing gate
line, to which the sensing gate pulse is to be output in
the third period C, from among the gate lines according
to the line selection signal LSP transferred from the con-
troller 400.

[0195] The controller 400 may convert pieces of input
video data into pieces of image data and may transfer
the pieces of image data to the data driver IC 300.
[0196] Particularly, the controller 400 may output the
line selection signal LSP to the third driver 210 at a timing
at which a gate clock corresponding to an image gate
pulse output to the sensing gate line in the first period A
of the first frame period among the gate clocks CLK1 to
CLK16is output to the first driver 221 or the second driver
222.

[0197] The third driver 210 may store the line selection
signal LSP received in the first period A. The line selection
signal LSP may include information about a sensing gate
line on which sensing is performed in the third period C.
[0198] The data driver IC 300 may convert the pieces
of image data, transferred from the controller 400, into
the image data voltages.

[0199] The data driver IC 300 may output the image
datavoltagestothe datalinesin a period where the image
gate pulse IGP is supplied to the gate line.

[0200] Therefore, as shown in FIG. 6, the image | may
be displayed by the organic light emitting display panel
100 in the period A.

[0201] Subsequently, in the second period B of the first
frame period, the gate driver 200 may output, to the gate
lines included in the organic light emitting display panel
100, image gate pulses IGP for controlling outputs of im-
age data voltages used to output an image | and black
gate pulses BGP for controlling outputs of black image
data voltages used to output a black image I.

[0202] That is, the gate driver 200 may output the im-
age gate pulses IGP and the black gate pulses BGP to
the gate lines by using a method described above with
reference to FIG. 8.

[0203] A function of outputting, by the controller 400,
the line selection signal LSP to the third driver 210 may
be performed in the second period B as well as the first
period A.

[0204] Forexample, when an image gate pulse output
to a sensing gate line on which sensing is to be performed
in the third period C is output to the sensing gate line in
the second period B, the controller 400 may output the
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line selection signal LSP to the third driver 210 at a timing
at which a gate clock corresponding to an image gate
pulse among the gate clocks CLK1 to CLK16 is output
to the first driver 221 or the second driver 222 in the sec-
ond period B.

[0205] The third driver 210 may store the line selection
signal LSP received in the second period B. The line se-
lection signal LSP may include information about a sens-
ing gate line on which sensing is performed in the third
period C.

[0206] In the first frame period, the line selection signal
LSP may be transferred to the third driver 210 only once.
[0207] Thatis, since sensingis performed onone sens-
ing gate line in the third period C, the line selection signal
LSP may be transferred to the third driver 210 in the first
frame period only once.

[0208] In the second period B, the controller 400 may
generate pieces of image data corresponding to the im-
age | and pieces of black image data corresponding to
the blackimage Bl and may transfer the generated image
data and black image data to the data driver IC 300.
[0209] The pieces of black image data may be stored
in the storage unit 450, and then, may be transferred to
the data driver IC 300.

[0210] The data driver IC 300 may convert the pieces
of image data into image data voltages and may convert
the pieces of black image data into black image data
voltages.

[0211] The data driver IC 300 may output the image
datavoltages tothe datalinesin a period where theimage
gate pulse IGP is supplied to the gate line and may output
the black image data voltages to the data lines in a period
where the black gate pulse BGP is supplied to the gate
line.

[0212] Therefore, in the second period B, as shown in
FIG. 6, the image | and the black image Bl may be dis-
played by the organic light emitting display panel 100.
[0213] Finally, in the third period C after the second
period B of the first frame period until the first period A
of the second frame starts, the gate driver 200 may output
the black gate pulses BGP, which control outputs of the
black image data voltages used to display the black im-
age Bl, to the gate lines included in the organic light emit-
ting display panel 100.

[0214] Moreover, in the first sleeping period 1SLP or
the second sleeping period 2SLP, the gate driver 200
may output a sensing gate pulse to one gate line (i.e., a
sensing gate line) connected to driving transistors on
which characteristic variation is to be sensed (i.e., sens-
ing is to be performed).

[0215] The third driver 210 may control the first driver
221 or the second driver 222 in the third period C in order
for the sensing gate pulse to be output.

[0216] Particularly, the third driver 310 may control the
first driver 221 or the second driver 222 according to a
reset signal RESET transferred from the controller 400
sothatthefirstdriver 221 orthe second driver 222 outputs
the sensing gate pulse to the sensing gate line.
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[0217] When the sensing gate pulse is output from the
first driver 221, the controller 400 may select, as a sens-
ing-enabled period SPP, one period of a first sleeping
period 1SLP until the second driver 222 outputs black
gate pulses after the firstdriver 221 is driven for outputting
the black gate pulses and the first driver 221 is again
driven for outputting the black gate pulses, in the third
period C, and may transfer the reset signal RESET, in-
dicating the start of the sensing-enabled period SPP, to
the third driver 210.

[0218] The third driver 210 may control the first driver
221 or the second driver 222 according to the reset signal
RESET transferred from the controller 400. That is, the
third driver 210 may store information about a sensing
gate line on which the sensing is to be performed, based
on the line selection signal LSP transferred in the first
period A or the second period B. In the third period C,
when the reset signal RESET is received, the third driver
210 may transfer the reset signal RESET to one, con-
nected to the sensing gate line, of the first driver 221 and
the second driver 222.

[0219] The reset signal RESET may be supplied to a
stage which outputs a sensing gate pulse to the sensing
gate line. The stage which has received the reset signal
RESET may output the sensing gate pulse to the sensing
gate line at a start timing of the sensing-enabled period
SPP.

[0220] When the sensing gate pulse is output from the
second driver 222, the controller 400 may select, as a
sensing-enabled period SPP, one period of a second
sleeping period 2SLP until the first driver 221 outputs
black gate pulses after the second driver 222 is driven
for outputting the black gate pulses and the second driver
222 is again driven for outputting the black gate pulses,
in the third period C, and may transfer the reset signal
RESET, indicating the start of the sensing-enabled peri-
od SPP, to the third driver 210.

[0221] The third driver 210 may control the first driver
221 or the second driver 222 according to the reset signal
RESET transferred from the controller 400. That is, the
third driver 210 may store information about a sensing
gate line on which the sensing is to be performed, based
on the line selection signal LSP transferred in the first
period A or the second period B. In the third period C,
when the reset signal RESET is received, the third driver
210 may transfer the reset signal RESET to one, con-
nected to the sensing gate line, of the first driver 221 and
the second driver 222.

[0222] The reset signal RESET may be supplied to a
stage which outputs a sensing gate pulse to the sensing
gate line. The stage which has received the reset signal
RESET may output the sensing gate pulse to the sensing
gate line at a start timing of the sensing-enabled period
SPP.

[0223] Inthe third period C, the controller 400 may gen-
erate pieces of black image data corresponding to the
black image Bl and pieces of sensing image data corre-
sponding to the sensing image and may transfer the gen-
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erated black image data and sensing image data to the
data driver IC 300.

[0224] The data driver IC 300 may convert the pieces
of black image data into black image data voltages and
may convert the pieces of sensing image data into sens-
ing image data voltages.

[0225] The data driver IC 300 may output the black
image data voltages to the data lines in a period where
the black gate pulse BGP is supplied to the gate line and
may output the sensing image data voltages to the data
lines in a period where the sensing gate pulse is supplied
to the gate line.

[0226] Therefore, in the third period C, the organic light
emitting display panel 100 may display the black image
Bl and the sensing image. In this case, variation amounts
of mobility of driving transistors Tdr included in pixels
connected to the sensing gate lines may be sensed
based on the sensing image data voltages. External com-
pensation values may be calculated based on the varia-
tion amounts of mobility and may be used in a second
frame or frames subsequent thereto.

[0227] As described above, a period until the sensing
gate pulse is output to a sensing gate line after the black
gate pulse BGP is output in the third period C of the first
frame period may differ from a period until the sensing
gate pulse is output to another sensing gate line after the
black gate pulse BGP is output in the third period C of
the second frame period.

[0228] For example, in FIG. 10, with respect to line E-
E’, a left portion represents the second period B, and a
right portion represents the third period C.

[0229] Moreover, in FIG. 10, the ordinate axis denotes
the gate clocks or the gate lines. Also, in FIG. 10, with
respect to line D-D’, a left portion represents black gate
pulses which are output according to initial driving of the
first driver 221 and the second driver 222, and a right
portion represents black gate pulses which are output
according to second driving of the first driver 221 and the
second driver 222.

[0230] For example, as illustrated in the left ordinate
axis and a left portion with respect to line D-D’ in FIG.
10, black gate pulses may be output to first to sixteenth
gate lines according to first to eighth gate clocks CLK1
to CLK8 used in the firstdriver 221, and black gate pulses
may be output to seventeenth to thirty-second gate lines
according to ninth to sixteenth gate clocks CLK9 to
CLK16 used in the second driver 222.

[0231] After the black gate pulses are output to the
sixteenth gate line, as illustrated in a right portion with
respect to line D-D’, black gate pulses may be output to
thirty-third to forty-eighth gate lines according to the first
to eighth gate clocks CLK1 to CLK8 used in the firstdriver
221, and black gate pulses may be output to forty-ninth
to sixty-fourth gate lines according to the ninth to six-
teenth gate clocks CLK9 to CLK16 used in the second
driver 222.

[0232] Moreover, in FIG. 10, the abscissa axis repre-
sents time. In FIG. 10, one tetragon is represented by a
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number, and the number may denote time or may denote
a gate line. For convenience of description, in FIG. 10,
the number is illustrated along with H. Here, H may de-
note time. In other words, the time is given in units of H.
[0233] As described above, the first driver 221 or the
second driver 222 may simultaneously output the black
gate pulses BGP to eight gate lines. Therefore, in FIG.
10, eight black gate pulses simultaneously output to eight
gate lines are represented as a group.

[0234] For example, black gate pulses output at 5H of
the abscissa axis in FIG. 10 are illustrated as a first black
gate pulse group 1BGPG, black gate pulses output at
15H are illustrated as a second black gate pulse group
2BGPG, black gate pulses output at 25H are illustrated
as a third black gate pulse group 3BGPG, and black gate
pulses output at 35H are illustrated as a fourth black gate
pulse group 4BGPG.

[0235] Moreover,inFIG. 10, each of regionsillustrated
by V represents a region which is driven for outputting a
black gate pulse to a gate line connected to each of stag-
es of the first driver 221 or the second driver 222, and
each ofregionsillustrated by W represents a region which
is driven for generating signals needed for a previous
stage or a next stage with respect to each of stages of
the first driver 221 or the second driver 222.

[0236] Thatis, in FIG. 10, aregion illustrated by V and
W represents a period where the first driver 221 and the
second driver 222 are driven, and a region which is not
illustrated by V and W represents a period where the first
driver 221 and the second driver 222 are not driven.
[0237] As described above, a first sleeping period
1SLP may denote a period until the second driver 222
outputs black gate pulses after the first driver 221 is driv-
en for outputting the black gate pulses BGP and the first
driver 221 is again driven for outputting the black gate
pulses, in the third period C.

[0238] A second sleeping period 2SLP may denote a
period until the first driver 221 outputs black gate pulses
after the second driver 222 is driven for outputting the
black gate pulses BGP and the second driver 222 is again
driven for outputting the black gate pulses, in the third
period C.

[0239] In this case, as shown in FIG. 10, there may be
regions illustrated by W in the first sleeping period 1SLP
and the second sleeping period 2SLP.

[0240] As described above, the region illustrated by W
may denote a region where the first driver 221 and the
second driver 222 are driven for outputting black gate
pulses BGP.

[0241] A sensing gate pulse may not be output while
the first driver 221 and the second driver 222 are being
driven for outputting the black gate pulses.

[0242] Therefore, in the present disclosure, the con-
troller 400 may select, as a sensing-enabled period SPP,
one period from among the first sleeping period 1SLP
and the second sleeping period 2SLP and may transfer
the reset signal RESET, indicating the start of the sens-
ing-enabled period SPP, to the third driver 210. Also, the
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third driver 210 may control the first driver 221 or the
second driver 222 according to the reset signal RESET,
and the first driver 221 or the second driver 222 may
output the sensing gate pulse to the gate line at a timing
corresponding to the reset signal RESET.

[0243] For example, in FIG. 10, a sensing gate pulse
may be output to first and second gate lines at a timing
20H, a sensing gate pulse may be output to third and
fourth gate lines at a timing 21H, a sensing gate pulse
may be output to fifth and sixth gate lines at a timing 22H,
and a sensing gate pulse may be output to seventh and
eighth gate lines at a timing 25H.

[0244] In this case, it may be seen that a timing, at
which the sensing gate pulse is output after a black gate
pulse is output from a corresponding gate line, is set dif-
ferently for each gate line.

[0245] That s, a period until the sensing gate pulse is
output to a sensing gate line after the black gate pulse
is output in the third period C of one frame period may
differ from a period until the sensing gate pulse is output
to another sensing gate line after the black gate pulse is
output in the third period C of one other frame period.
[0246] To provide an additional description, only one
sensing gate pulse may be output in the third period C
of one frame period, and a time, at which the sensing
gate pulse is output after the black gate pulse is output
in the third period C of one other frame period, may be
set differently for each gate line.

[0247] However, the timing may not be set differently
in all gate lines, and the above-described patterns may
be repeated at certain periods.

[0248] Inthe presentdisclosure, the controller 400 may
store pieces of information about timings shown in FIG.
10.

[0249] Therefore, the controller 400 may set a timing
at which the sensing-enabled period SPP starts, based
on the pieces ofinformation about the timings and a sens-
ing gate line on which sensing is to be performed, and
may output the reset signal RESET to the third driver 210
according to the timing.

[0250] According to the present disclosure, a timing at
which black image data voltages for outputting a black
image are supplied to a panel and a timing at which sens-
ing image data voltages for outputting a sensing image
are supplied to the panel may be differently set, and thus,
a function of outputting the black image and a function
of sensing a driving transistor may all be performed in
the vertical blank period.

[0251] The above-described feature, structure, and ef-
fect of the present disclosure are included in at least one
embodiment of the present disclosure, but are not limited
to only one embodiment. Furthermore, the feature, struc-
ture, and effect described in at least one embodiment of
the present disclosure may be implemented through
combination or modification of other embodiments by
those skilledin the art. Therefore, content associated with
the combination and modification should be construed
as being within the scope of the present disclosure.
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[0252] It will be apparent to those skilled in the art that
various modifications and variations can be made in the
present disclosure without departing from the scope of
the disclosure. Thus, it is intended that the present dis-
closure covers the modifications and variations of this
disclosure provided they come within the scope of the
appended claims.

Claims

1. Anorganic light emitting display apparatus compris-
ing:

an organic light emitting display panel (100) in-
cluding a plurality of pixels (110) each including
an organic light emitting diode (OLED) and a
driving transistor (Tdr) for driving the organic
light emitting diode (OLED);

a gate driver (200) configured to output image
gate pulses (IGP), which control outputs of im-
age data voltages used to display an image, to
gate lines (GL1, ..., GLg) included in the organic
light emitting display panel (100) in a first period
(A) of a first frame period, to output the image
gate pulses (IGP) and black gate pulses (BGP)
for controlling outputs of black image data volt-
ages used to display a black image in a second
period (B) subsequent to the first period (A), and
to output a sensing gate pulse to one gate line
(GLA1, ..., GLg) connected to driving transistors
(Tdr), of which characteristic variation is to be
sensed, in a third period (C) subsequent to the
second period (B) until a first period (A) of a sec-
ond frame starts;

adatadriver (300) configured to output data volt-
ages to data lines (DLA1, ..., DLd) included in the
organic light emitting display panel (100); and
a controller (400) configured to control the gate
driver (200) and the data driver (300).

2. Theorganic light emitting display apparatus of claim
1,
wherein the gate driver (200) comprises:

a first driver (221) configured to generate the
image gate pulses (IGP), the black gate pulses
(BGP), and the sensing gate pulse by using a
first predetermined number of gate clocks
(CLK1, ..., CLK8) transferred from the controller
(400)in the first frame period, optionally by using
first to eighth gate clocks (CLK1, ..., CLK8)
transferred from the controller (400) in the first
frame period;

asecond driver (222) configured to generate the
image gate pulses (IGP), the black gate pulses
(BGP), and the sensing gate pulse by using a
second predetermined number of gate clocks
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(CLKO, ..., CLK16) transferred from the control-
ler (400) in the first frame period, optionally by
using ninth to sixteenth gate clocks (CLKO, ...,
CLK16) transferred from the controller (400) in
the first frame period; and

a third driver (210) configured to control the first
driver (221) and the second driver (222) to out-
put the sensing gate pulse in a third period (C)
of the first frame period.

The organic light emitting display apparatus of claim
2, wherein the third driver (210) is configured to se-
lect a sensing gate line, to which the sensing gate
pulse is to be output, from among the gate lines
(GL1, ..., GLg) according to a line selection signal
(LSP) transferred from the controller (400) and to
control thefirstdriver (221) orthe second driver (222)
according to a reset signal (RESET) transferred from
the controller (400) so that the first driver (221) or
the second driver (222) outputs the sensing gate
pulse to the sensing gate line.

The organic light emitting display apparatus of claim
3, wherein the controller (400) is configured to output
the line selection signal (LSP) to the third driver (210)
at a timing at which a gate clock, corresponding to
an image gate pulse (IGP) output to the sensing gate
line in the first period (A) or the second period (B) of
the first frame period, of the gate clocks is output to
the first driver (221) or the second driver (222).

The organic light emitting display apparatus of claim
3 or 4, wherein the controller (400) is configured to
select, as a sensing-enabled period (SSP), when the
sensing gate pulse is output from the first driver
(221), one period of a first sleeping period (1SLP)
and to transfer the reset signal (RESET), indicating
the start of the sensing-enabled period (SSP), to the
third driver (210), and

wherein the first sleeping period (1SLP) is a period
between a period where the second driver (221) out-
puts black gate pulses (BGP) after the first driver
(221) is driven for outputting the black gate pulses
(BGP) and a period where the first driver (221) is
again driven for outputting the black gate pulses
(BGP), in the third period (C).

The organic light emitting display apparatus of any
one of claims 3 to 5, wherein the controller (400) is
configured to select, as a sensing-enabled period
(SSP), when the sensing gate pulse is output from
the second driver (222), one period of a second
sleeping period (2SLP) and to transfer the reset sig-
nal (RESET), indicating the start of the sensing-en-
abled period (SSP), to the third driver (210), and

wherein the second sleeping period (2SLP) is a pe-
riod between a period where the first driver (221)
outputs black gate pulses (BGP) after the second
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driver (222) is driven for outputting the black gate
pulses (BGP) and a period where the second driver
(222) is again driven for outputting the black gate
pulses (BGP), in the third period (C).

The organic light emitting display apparatus of any
one of claims 2 to 6, wherein the first driver (221)
and/or the second driver (222) are/is configured to
simultaneously output the black gate pulses (BGP)
to eight gate lines (GL1, ..., GLg).

The organic light emitting display apparatus of any
one of claims 2 to 7, wherein

the first driver (221) is configured to generate the
image gate pulses (IGP) by using first to eighth gate
clocks (CLK1, ..., CLK8), and

the second driver (222) is configured to generate the
image gate pulses (IGP) by using ninth to sixteenth
gate clocks (CLKS9, ..., CLK16).

The organic light emitting display apparatus of claim
8, wherein

an interval between a fourth image gate pulse (IGP)
and a fifth image gate pulse (IGP) each output from
the first driver (221) is greater than an interval be-
tween other image gate pulses (IGP) output from the
first driver (221), and

an interval between a twelfth image gate pulse (IGP)
and a thirteenth image gate pulse (IGP) each output
from the second driver (222) is greater than an in-
terval between other image gate pulses (IGP) output
from the second driver (222).

The organic light emitting display apparatus of claim
8 or 9, wherein

the first driver (221) is configured to output the black
gate pulse (BGP)in a period between a period where
the fourth gate clock (CLK4) is output and a period
where the fifth gate clock (CLK5) is output, and

the second driver (222) is configured to output the
black gate pulse (BGP) in a period between a period
where the twelfth gate clock (CLK12) is output and
a period where the thirteenth gate clock (CLK13) is
output.

The organic light emitting display apparatus of any
one of claims 2 to 10, wherein the first driver (221)
and the second driver (222) are configured to alter-
nately output sixteen image gate pulses (IGP).

The organic light emitting display apparatus of any
one of claims 2 to 11, wherein the first driver (221)
and the second driver (222) are configured to repeat-
edly perform the same function at a period corre-
sponding to thirty-two image gate pulses (IGP).

The organic light emitting display apparatus of any
one of claims 2 to 12, wherein
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14.

15.

16.

17.

34

when the first driver (221) and the second driver
(222) are configured to alternately output sixteen im-
age gate pulses (IGP), the first driver (221) and the
second driver (222) are configured to repeatedly per-
form the same function at a period corresponding to
thirty-two image gate pulses (IGP), and the number
of the gate lines (GL1, ..., GLg) is 2,160,

a period where the gate pulses (GP) are output is
expressed as 32n+16, where n is a natural number
equal to or less than 67, and when n is 67, all of
2,160 gate pulses (GP) are output.

The organic light emitting display apparatus of claim
13, wherein

the first driver (221) is configured to output sixteen
image gate pulses (IGP) by using the first to eighth
gate clocks (CLK1, ..., CLK8),

the second driver (222) is configured to output six-
teen image gate pulses (IGP) by using the ninth to
sixteenth gate clocks (CLKO9, ..., CLK16), after the
firstdriver (221) outputs the sixteen image gate puls-
es (IGP),

the first driver (221) is configured to output sixteen
other image gate pulses (IGP) by using the first to
eighth gate clocks (CLK1, ..., CLK8), after the sec-
ond driver (222) outputs the sixteen image gate puls-
es (IGP), and

the second driver (222) is configured to output six-
teen otherimage gate pulses (IGP) by using the ninth
to sixteenth gate clocks (CLK9, ..., CLK 16), after the
firstdriver (221) outputs the sixteen otherimage gate
pulses (IGP).

The organic light emitting display apparatus of any
one of claims 1 to 14, wherein the data driver (300)
is configured to output the image data voltages in
the first period (A), to output the image data voltages
orthe blackimage data voltages in the second period
(B), and to output sensing image data voltages for
displaying a sensing image or the black image data
voltages in the third period (C).

The organic light emitting display apparatus of any
one of claims 1 to 15, wherein the black gate pulses
(BGP) are output in a period from the second period
(B) of the first frame period to a partial period of the
first period (A) of the second frame period.

The organic light emitting display apparatus of any
one of claims 1to 16, wherein a period until the sens-
ing gate pulse is output to a sensing gate line after
the black gate pulse (BGP) is output in the third pe-
riod (C) of the first frame period differs from a period
until the sensing gate pulse is output to another sens-
ing gate line after the black gate pulse (BGP) is out-
put in a third period (C) of the second frame period.
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