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7) ABSTRACT

The present disclosure relates to an organic light emitting
display device that performs sensing and compensation for
a characteristic value of a subpixel, and provide the organic
light emitting display device that detects whether a sensing
environment has a defect via transceiving a signal between
a controller and a data driver before sensing is performed in
a period in which the characteristic value of the subpixel is
sensed, and controls sensing of the characteristic value of the
subpixel according to detection of whether the sensing
environment has a defect. According to the present disclo-
sure, an error of sensing data due to a defect in the sensing
environment may be prevented and an image abnormality
due to compensation performed based on erroneous sensing
data may be prevented, by detecting a defect in the sensing
environment and stopping sensing of the characteristic value
of the subpixel when the sensing environment has a defect.
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ORGANIC LIGHT EMITTING DISPLAY
DEVICE AND CONTROLLER

CROSS REFERENCE TO RELATED
APPLICATION

[0001] This application claims priority from Korean Pat-
ent Application No. 10-2016-0110629, filed on Aug. 30,
2016, which is hereby incorporated by reference in its
entirety for all purposes as if fully set forth herein.

BACKGROUND

Field of the Disclosure

[0002] The present disclosure relates to a display device,
and more particularly, to an organic light emitting display
device and a controller included in the organic light emitting
display device.

Description of the Background

[0003] Recently, an organic light emitting display device
is coming into the spotlight as a display device which has
advantages, such as a fast response rate, a high contrast ratio,
a high light emitting efficiency, a high luminance, and a wide
viewing angle, by using an organic light emitting diode
(OLED) which emits light by itself.

[0004] Such an organic light emitting display device dis-
plays an image by arranging organic light emitting diodes
(OLEDs) and subpixels including a driving transistor, which
drives the organic light emitting diodes, in a matrix form,
and controlling brightness of a subpixel selected by a scan
signal, according to gradation of data.

[0005] Circuit elements, such as the organic light emitting
diodes (OLEDs) and the driving transistor, are degraded as
a driving time passes.

[0006] As deterioration of the organic light emitting
diodes (OLEDs) or the driving transistor included in the
subpixel progresses, a unique characteristic value of each
circuit element, such as a threshold voltage, a mobility, etc.,
becomes changed.

[0007] Due to a change in a unique characteristic value of
each circuit element, a subpixel including a corresponding
circuit element cannot accurately express brightness accord-
ing to gradation of data, and this causes an overall image
abnormality of an image displayed through an organic light
emitting display panel.

[0008] Therefore, a technique of sensing characteristic
values of circuit elements included in such subpixels and
performing compensation of such changes according to a
sensing result has been developed and applied.

[0009] However, there can occur an error in a procedure of
measuring or transmitting sensing data for unique charac-
teristic values of circuit elements, and such an error prevents
accurate sensing and compensation, and thus results in a
problem of generating defects in sensing and compensation.

SUMMARY DISCLOSURE

[0010] An aspect of the present aspects is to provide an
organic light emitting display device capable of detecting a
defect in an environment for sensing of a characteristic value
of a subpixel disposed on an organic light emitting display
panel.

[0011] An aspect of the present aspects is to provide an
organic light emitting display device that accurately senses
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a characteristic value of a subpixel disposed on an organic
light emitting display panel, and prevents a defect of com-
pensation based on sensing data.

[0012] An aspect of the present aspects is to provide an
organic light emitting display device that prevents an image
abnormality due to degradation of a circuit element included
in a subpixel, through accurate sensing and compensation
for a characteristic value of a subpixel disposed on an
organic light emitting display panel.

[0013] In an aspect, the present aspects provide an organic
light emitting display device including: an organic light
emitting display panel that includes a plurality of gate lines
and a plurality of data lines arranged therein, and a plurality
of subpixels arranged in areas where the gate lines and the
data lines intersect; a gate driver that drives the plurality of
gate lines; a data driver that drives the plurality of data lines;
and a controller that controls the gate driver and the data
driver.

[0014] This organic light emitting display device may
include a sensing unit that is disposed in the data driver, and
senses characteristic values of the subpixels arranged in the
organic light emitting display panel during a sensing period.
[0015] Further, the organic light emitting display device
may include a sensing control unit that is disposed in the
controller, transmits a command signal to the sensing unit
before the sensing unit senses characteristic values of the
subpixels in the sensing period, receives a feedback signal
for the command signal, and outputs a control signal that
controls the sensing unit according to the received feedback
signal.

[0016] This sensing control unit compares the feedback
signal received from the sensing unit with a response signal
predesignated for the command signal transmitted to the
sensing unit, and outputs the control signal that controls the
sensing unit according to a comparison result.

[0017] The sensing control unit may transmit a sensing
stop control signal to the sensing unit when the feedback
signal received from the sensing unit does not match the
predesignated response signal.

[0018] Alternatively, the sensing control unit may increase
a defect count by one when the feedback signal received
from the sensing unit does not match the predesignated
response signal, and may transmit a sensing stop control
signal to the sensing unit when the defect count has a value
equal to or larger than a preconfigured number of times.
[0019] At this time, the sensing control unit may reset the
defect count when the feedback signal matches the predes-
ignated response signal.

[0020] This organic light emitting display device may
further include a compensation unit that generates compen-
sation data based on sensing data when the sensing data is
received from the sensing unit in a state where a sensing stop
control signal that stops sensing of the sensing unit is not
output.

[0021] In another aspect, the present aspects provide a
controller that transmits a command signal to a data driver
before the data driver senses characteristic values of sub-
pixels, and controls sensing of characteristic values of the
subpixels by the data driver according to a feedback signal
of the command signal.

[0022] This controller includes: a signal transmission unit
that transmits a command signal to a data driver before the
data driver senses characteristic values of subpixels arranged
in an organic light emitting display panel in a sensing period
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in which characteristic values of the subpixels are sensed; a
signal reception unit that receives a feedback signal for the
transmitted command signal; and a sensing control unit that
controls transmission of the command signal, compares the
received feedback signal with a response signal predesig-
nated for the transmitted command signal, and outputs a
control signal that controls sensing of characteristic values
of the subpixels of the data driver according to a comparison
result.

[0023] Here, the sensing control unit may increase a defect
count by one or output a sensing stop control signal that
stops sensing of characteristic values of the subpixels of the
data driver when the received feedback signal does not
match the predesignated response signal, and may output a
sensing stop control signal when the defect count has a value
equal to or larger than a preconfigured number of times.
[0024] In a case where the sensing control unit adjusts the
defect count according to the feedback signal, the sensing
control unit resets the defect count and controls sensing of
the subpixels of the data driver when the received feedback
signal matches the predesignated response signal.

[0025] According to the present aspects, sensing and com-
pensation defects caused by a defect in a sensing environ-
ment can be prevented by checking whether there is an
abnormality in the sensing environment and then sensing
characteristic values of subpixels arranged in an organic
light emitting display panel.

[0026] According to the present aspects, an image abnor-
mality that may occur due to sensing and compensation
defects can be prevented by controlling whether or not to
sense characteristic values of subpixels according to detec-
tion of a defect in a sensing environment.

BRIEF DESCRIPTION OF THE DRAWINGS

[0027] The above and other objects, features and advan-
tages of the present disclosure will be more apparent from
the following detailed description taken in conjunction with
the accompanying drawings, in which:

[0028] FIG. 1 is a diagram illustrating a schematic con-
figuration of an organic light emitting display device accord-
ing to the present disclosure;

[0029] FIG. 2 is a circuit diagram illustrating an example
of a subpixel structure of an organic light emitting display
device according to the present disclosure;

[0030] FIG. 3 is a circuit diagram illustrating an example
of a configuration of sensing and compensating for a char-
acteristic value of a subpixel in an organic light emitting
display device according to the present disclosure;

[0031] FIG. 4 to FIG. 6 are diagrams illustrating configu-
rations of a data driver and a controller in an organic light
emitting display device according to the present disclosure;
[0032] FIG. 7 is a diagram illustrating another configura-
tion of a data driver and a controller in an organic light
emitting display device according to the present disclosure;
[0033] FIG. 8 is a diagram illustrating an example of
timing for checking whether there is an abnormality in a
sensing environment in an organic light emitting display
device according to the present disclosure; and

[0034] FIG. 9 and FIG. 10 are flow charts illustrating
procedures of checking by an organic light emitting display
device whether there is an abnormality in a sensing envi-
ronment according to the present disclosure.
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DETAILED DESCRIPTION

[0035] Hereinafter, some aspects of the present disclosure
will be described in detail with reference to the accompa-
nying illustrative drawings. In designating elements of the
drawings by reference numerals, the same elements will be
designated by the same reference numerals although they are
shown in different drawings. Further, in the following
description of the present disclosure, a detailed description
of known functions and configurations incorporated herein
will be omitted when it may make the subject matter of the
present disclosure rather unclear.

[0036] In addition, terms, such as first, second, A, B, (a),
(b) or the like may be used herein when describing compo-
nents of the present disclosure. These terms are merely used
to distinguish one component from other components, and
the property, order, sequence and the like of the correspond-
ing component are not limited by the corresponding term. In
the case that it is described that a certain structural element
“is connected t0”, “is coupled to”, or “is in contact with”
another structural element, it should be interpreted that
another structural element may “be connected to”, “be
coupled to”, or “be in contact with” the structural elements
as well as that the certain structural element is directly
connected to or is in direct contact with another structural
element.

[0037] FIG. 1 illustrates a schematic configuration of an
organic light emitting display device 100 according to the
present disclosure.

[0038] Referring to FIG. 1, the organic light emitting
display device 100 according to the present disclosure
includes an organic light emitting display panel that has a
plurality of gate lines GL and a plurality of data lines DL
arranged therein, and a plurality of subpixels arranged
therein; a gate driver 120 that drives the plurality of gate
lines DL; a data driver 130 that drives the plurality of data
lines DL; and a controller 140 that controls the gate driver
120 and the data driver 130.

[0039] The gate driver 120 sequentially supplies scan
signals to the plurality of gate lines GL and thus sequentially
drives the plurality of gate lines GL.

[0040] The gate driver 120 sequentially supplies scan
signals of ON voltage or OFF voltage to the plurality of gate
lines GL under the control of the controller 140, and thus
sequentially drives the plurality of gate lines GL.

[0041] The gate driver 120 may be positioned at one side
of the organic light emitting display panel 110 or may be
positioned at both sides of the organic light emitting display
panel 110 according to a driving scheme.

[0042] Further, the gate driver 120 may include one or
more gate driver integrated circuits.

[0043] Each gate driver integrated circuit may be con-
nected to a bonding pad of the organic light emitting display
panel by using a tape automated bonding (TAB) scheme or
a chip on glass (COG) scheme, or may be implemented as
a gate in panel (GIP) type to be directly disposed in the
organic light emitting display panel 110.

[0044] Further, each gate driver integrated circuit may be
integrated and disposed in the organic light emitting display
panel 110, and may be implemented as a chip on film (COF)
scheme by which the gate driver integrated circuit is
mounted on a film connected with the organic light emitting
display panel 110.
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[0045] The data driver 130 drives the plurality of data
lines DL by supplying a data voltage to the plurality of data
lines DL.

[0046] The data driver 130 converts image data received
from the controller 140 into a data voltage having an analog
format and supplies the converted data voltage to the plu-
rality of data lines DL, so as to drive the plurality of data
lines DL.

[0047] The data driver 130 may include at least one source
driver integrated circuit, and drive the plurality of data lines
DL.

[0048] Each source driver integrated circuit may be con-
nected to the bonding pad of the organic light emitting
display panel 110 by using a tape automated bonding (TAB)
scheme or a chip on glass (COG) scheme, may be directly
disposed in the organic light emitting display panel 110, or
may be integrated and disposed in the organic light emitting
display panel 110.

[0049] Further, each source driver integrated circuit may
be implemented as a chip on film (COF) scheme. In this
case, one end of the each source driver integrated circuit is
bonded to at least one source printed circuit board, and the
other end is bonded to the organic light emitting display
panel 110.

[0050] The controller 140 supplies various control signals
to the gate driver 120 and the data driver 130 so as to control
the gate driver 120 and the data driver 130.

[0051] The controller 140 starts a scan according to timing
implemented in each frame, switches input image data
received from the outside according to a data signal format
used in the data driver 130, outputs the switched image data,
and controls data driving according to a proper time based
on the scan.

[0052] The controller 140 receives various timing signals
including a vertical synchronization signal (Vsync), a hori-
zontal synchronization signal (Hsync), an input Data Enable
(DE) signal, a clock signal (CLK), and the like as well as the
input image data, from the outside (for example, a host
system).

[0053] In addition to switching the input image data
received from the outside according to the data signal format
used in the data driver 130 and outputting the switched
image data, the controller 140 receives timing signals, such
as a vertical synchronization signal (Vsync), a horizontal
synchronization signal (Hsync), an input Data Enable (DE)
signal, a clock signal (CLK), etc., to generate various control
signals, and outputs the generated control signals to the gate
driver 120 and the data driver 130 in order to control the gate
driver 120 and the data driver 130.

[0054] For example, in order to control the gate driver
120, the controller 140 outputs various gate control signals
(GCSs) including a gate start pulse (GSP), a gate shift clock
(GSC), a gate output enable (GOE) signal, and the like.
[0055] Here, the gate start pulse (GSP) controls operation
start timing of one or more gate driver integrated circuits
constituting the gate driver 120. The gate shift clock (GSC)
is a clock signal commonly input to one or more gate driver
integrated circuits, and controls shift timing of a scan signal
(e.g., gate pulse). The gate output enable (GOE) signal
designates timing information of one or more gate driver
integrated circuits.

[0056] Further, in order to control the data driver 130, the
controller 140 outputs various data control signals (DCSs)
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including a source start pulse (SSP), a source sampling clock
(SSC), a source output enable (SOE) signal, and the like.
[0057] Here, the source start pulse (SSP) controls data
sampling start timing of one or more source driver integrated
circuits constituting the data driver 130. The source sam-
pling clock (SSC) is a clock signal that controls sampling
timing of data in each source driver integrated circuit. The
source output enable (SOE) signal controls output timing of
the data driver 130.

[0058] The controller 140 may be disposed on a control
printed circuit board that is connected with a source printed
circuit board, to which source driver integrated circuits are
bonded, through a connection medium, such as a flexible flat
cable (FFC), a flexible printed circuit (FPC), and the like.
[0059] The control printed circuit board may further
include a power controller (not illustrated) disposed thereon,
which supplies various voltages or currents to the organic
light emitting display panel 110, the gate driver 120, the data
driver 130, etc., or controls various voltages or currents to be
supplied. This power controller is also referred to as a power
management IC.

[0060] Each subpixel disposed in the organic light emit-
ting display panel 110 in the organic light emitting display
device 100 may include a circuit element, such as an organic
light emitting diode, two or more transistors, and at least one
capacitor.

[0061] A type and the number of circuit elements consti-
tuting each subpixel may be variously determined according
to a providing function, a design scheme, and the like.
[0062] FIG. 2 illustrates an example of a structure of a
subpixel disposed in the organic light emitting display panel
110 according to the present disclosure.

[0063] Referring to FIG. 2, each subpixel includes an
organic light emitting diode (OLED) and a driving transistor
DRT that drives the organic light emitting diode OLED.
[0064] Further, the subpixel includes a storage capacitor
Cst electrically connected between a first node N1 and a
second node N2 of the driving transistor DRT, a scan
transistor SCT that is controlled by a scan signal and
electrically connected between the first node N1 of the
driving transistor DRT and a corresponding data line DL,
and a sensing transistor SENT electrically connected
between the second node N2 of the driving transistor DRT
and a corresponding reference voltage line (RVL).

[0065] Although not illustrated in FIG. 2, the organic light
emitting diode OLED includes a first electrode (e.g., an
anode electrode or a cathode electrode), an organic layer,
and a second electrode (e.g., a cathode electrode or an anode
electrode).

[0066] Forexample, the first electrode of the organic light
emitting diode OLED may be connected with the second
node N2 of the driving transistor DRT, and a base voltage
EVSS may be applied to the second electrode of the organic
light emitting diode OLED.

[0067] The driving transistor DRT is a transistor that
supplies a driving current to the organic light emitting diode
OLED to drive the organic light emitting diode OLED, and
has the first node N1 corresponding to a gate node, the
second node D2 corresponding to a source node or a drain
node, and a third node N3 corresponding to a drain node or
a source node.

[0068] The scan transistor SCT is a transistor that transfers
a data voltage to the first node N1 of the driving transistor
DRT, and the scan transistor SCT may be electrically con-
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nected between the first node N1 of the driving transistor
DRT and the data line DL and turned on by a scan signal
applied to the gate node so as to transfer a data voltage to the
first node N1 of the driving transistor DRT.

[0069] The storage capacitor Cst may be electrically con-
nected between the first node N1 and the second node N2 of
the driving transistor DRT to maintain a constant voltage
during a period of one frame.

[0070] The sensing transistor SENT may be electrically
connected between the second node N2 of the driving
transistor DRT and the reference voltage line (RVL), and
controlled by a scan signal applied to the gate node.
[0071] The sensing transistor SENT may be turned on to
apply a reference voltage Vref supplied through the refer-
ence voltage line (RVL) to the second node N2 of the driving
transistor DRT.

[0072] Further, the sensing transistor SENT may be used
to sense characteristic values (e.g., a threshold value, a
mobility, etc.) of the circuit element, such as the organic
light emitting diode OLED and the driving transistor DRT
included in the subpixel.

[0073] FIG. 3 illustrates a configuration of sensing and
compensating for a characteristic value (hereinafter, referred
to as “a characteristic value of a subpixel”) of a circuit
element included in a subpixel in the organic light emitting
display device 100 according to the present disclosure.
[0074] Referring to FIG. 3, the organic light emitting
display device 100 according to the present disclosure
includes a sensing unit 310 connected with a reference
voltage line (RVL), and a compensation unit 320 that
receives sensing data from the sensing unit 310 and per-
forms compensation based on the received sensing data.
[0075] The sensing unit 310 may sense a voltage of the
reference voltage line (RVL) in a sensing period in which a
characteristic value of a subpixel is sensed, so as to sense a
threshold voltage, a mobility, etc., of a driving transistor
DRT or an organic light emitting diode OLED included in
the subpixel.

[0076] For example, the sensing unit 310 initializes the
reference voltage line (RVL) during the sensing period,
applies a data voltage for sensing to a data line DL, and then
turns on a scan transistor SCT to apply the voltage to a first
node N1 and a second node N2.

[0077] Further, the sensing unit 310 maintains the scan
transistor SCT and a sensing transistor SENT off so that a
voltage of the second node N2 is floated.

[0078] When a predetermined time passes, the sensing
unit 310 turns on the sensing transistor SENT to measure the
voltage of the second node N2 through the reference voltage
line (RVL).

[0079] The sensing unit 310 converts a measured voltage
value into sensing data and transfers the converted sensing
data to the compensation unit 320.

[0080] The compensation unit 320 measures a character-
istic value of the subpixel based on the sensing data received
from the sensing unit 310, and generates compensation data
based on the sensing data.

[0081] The compensation unit 320 may be positioned
inside or outside of the controller 140 (shown in FIG. 1), and
may perform compensation for a change in the characteristic
value of the subpixel by applying, to the data line DL, the
data voltage Vdata to which the compensation data gener-
ated by the compensation unit 320 is applied.
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[0082] When a defect occurs in such an environment in
which a characteristic value of the subpixel is sensed and
compensated, an error of sensing data may occur during a
procedure of acquiring and transmitting the sensing data,
and the error of the sensing data may result a problem of
erroneous compensation.

[0083] The present disclosure enables detection of
whether an environment for sensing of a characteristic value
of a subpixel has a defect or not, thereby preventing erro-
neous sensing and compensation due to the defect of the
sensing environment.

[0084] FIG. 4 to FIG. 7 illustrate configurations between
the data driver 130 and the controller 140, which detect a
defect in an environment for sensing of a characteristic value
of a subpixel in the organic light emitting display device
100.

[0085] FIG. 4 to FIG. 6 illustrate a case where sensing is
controlled according to a feedback signal received from the
data driver 130, and FIG. 7 illustrates a case where sensing
is controlled based on an error of a received feedback signal
and the number of times of occurrence of the error.

[0086] Referring to FIG. 4, the data driver 130 may
include a sensing unit 131 that senses a characteristic value
of a subpixel, and the controller 140 may include a signal
transmission unit 141, a signal reception unit 142, and a
sensing control unit 143.

[0087] The sensing unit 131 disposed in the data driver
130 senses a characteristic value of a subpixel during a
sensing period in which the characteristic value of the
subpixel is sensed, and transfers sensing data to a compen-
sation unit 150 (shown in FIGS. 5 and 6) positioned inside
or outside of the controller 140.

[0088] At this time, before the sensing unit 131 senses the
characteristic value of the subpixel, the controller 140
checks whether there is a defect in an environment for
sensing of the characteristic value of the subpixel, and
controls sensing of the characteristic value of the subpixel
by the sensing unit 131.

[0089] Specifically, the signal transmission unit 141 of the
controller 140 transmits a command signal to the sensing
unit 131 before the sensing unit 131 senses the characteristic
value of the subpixel during the sensing period for sensing
of the characteristic value of the subpixel.

[0090] A response signal is designated for each command
signal, and information relating to both the command signal
and the response signal may be stored in the controller 140
and the data driver 130.

[0091] The command signal may be transmitted through a
packet allocated at a transceiving interface between the
controller 140 and the data driver 130, and may be config-
ured by, for example, X bits.

[0092] Further, a response signal designated for each
command signal may be configured by Y bits, in which Y
bits may be configured to be a value larger than X bits in
order to detect a defect in a sensing environment through
reception of the reception signal.

[0093] When the signal transmission unit 141 transmits
the command signal to the sensing unit 131, the sensing unit
131 checks the command signal and transmits a feedback
signal for the command signal to the signal reception unit
142 of the controller 140.
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[0094] When the signal reception unit 142 receives the
feedback signal from the sensing unit 131, the signal recep-
tion unit 142 transfers the received feedback signal to the
sensing control unit 143.

[0095] The sensing control unit 143 controls command
signal transmission of the signal transmission unit 141, and
compares the feedback signal received through the signal
reception unit 142 with a response signal designated for the
transmitted command signal.

[0096] The sensing control unit 143 controls the command
signal to be transmitted before the sensing unit 131 senses
the characteristic value of the subpixel during the sensing
period in which the sensing unit 131 senses the characteristic
value of the subpixel.

[0097] Further, when the feedback signal is received in
response to the transmitted command signal, the sensing
control unit 143 checks whether the received feedback
signal matches the response signal designated for the trans-
mitted command signal.

[0098] The sensing control unit 143 transmits a control
signal that controls whether the sensing unit 131 senses the
characteristic value of the subpixel, according to a determi-
nation on whether the feedback signal matches the response
signal.

[0099] That is, a sensing data error caused by a defect in
a sensing environment may be prevented, and a compensa-
tion abnormality and an image abnormality based on the
erroneous sensing data can be prevented, by detecting
whether there is a defect in the sensing environment through
checking the feedback signal transmitted before the sensing
unit 131 senses the characteristic value of the subpixel and
controlling sensing of the characteristic value of the subpixel
by the sensing unit 131.

[0100] FIG. 5 illustrates a scheme in which the sensing
control unit 143 controls sensing of a characteristic value of
a subpixel by the sensing unit 131 according to a feedback
signal received from the sensing unit 131.

[0101] Referring to FIG. 5, the sensing control unit 143
compares a feedback signal received from the sensing unit
131 with a response signal designated for a transmitted
command signal.

[0102] When the feedback signal and the response signal
designated for the command signal match based on a result
of the comparison, the sensing control unit 143 transmits a
sensing start control signal to the sensing unit 131 to enable
the sensing unit 131 to sense a characteristic value of a
subpixel.

[0103] When the feedback signal and the response signal
designated for the command signal do not match each other,
the sensing control unit 143 transmits a sensing stop control
signal to the sensing unit 131 through the signal transmis-
sion unit 141.

[0104] When the sensing unit 131 receives the sensing
stop control signal, the sensing unit 131 does not proceed
with sensing of the characteristic value of the subpixel or
does not transmit sensed data to the outside, so as to prevent
sensing data from being transferred in a state where a
sensing environment has a defect.

[0105] Further, when the sensing control unit 143 trans-
mits a sensing stop control signal to the sensing unit 131, the
sensing control unit 143 transmits a control signal to the
compensation unit 150 that generates compensation data
based on sensing data, and prevents compensation data from
being generated based on erroneous sensing data.
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[0106] At this time, the compensation unit 150 may be
positioned inside the controller 140, but may be positioned
outside the controller 140.

[0107] That is, when it is detected that the sensing envi-
ronment has a defect, the sensing control unit 143 stops the
sensing unit 131 from sensing the characteristic value of the
subpixel and concurrently prevents the compensation unit
150 from generating compensation data based on erroneous
sensing data, so as to prevent an image abnormality caused
by erroneous sensing and erroneous compensation from
occurring.

[0108] On the other hand, when it is detected that the
sensing environment is normal, the sensing control unit 143
causes the sensing unit 131 to sense the characteristic value
of the subpixel so as to enable compensation based on the
sensing data is performed.

[0109] FIG. 6 illustrates a procedure to be performed
when a feedback signal received from the sensing unit 131
matches a response signal designated for a transmitted
command signal.

[0110] Referring to FIG. 6, the sensing control unit 143 of
the controller 140 transmits a start control signal to the
sensing unit 131 when a feedback signal received from the
sensing unit 131 matches a response signal designated for a
transmitted command signal.

[0111] The sensing unit 131 having received a sensing
start control signal senses a characteristic value of a subpixel
during a sensing period, and transmits acquired sensing data
to the compensation unit 150.

[0112] The compensation unit 150 generates compensa-
tion data based on the sensing data received from the sensing
unit 131, and transmits the generated compensation data to
the controller 140.

[0113] Here, when the sensing data is received from the
sensing unit 131 in a state where the controller 140 does not
output a sensing stop control signal, the compensation unit
150 generates compensation data so as to enable compen-
sation to be performed based on sensing data acquired when
a sensing environment is normal.

[0114] When the controller 140 receives the compensation
data from the compensation unit 150, the controller 140
transmits image data to which the compensation data is
applied to the data driver 130.

[0115] Therefore, the data driver 130 outputs data for
which compensation for the characteristic value of the
subpixel is performed, so as to prevent an image abnormality
from occurring even when the characteristic value of the
subpixel changes.

[0116] Meanwhile, the controller 140 may control whether
the sensing unit 131 performs sensing, based on the feed-
back signal received from the sensing unit 131. The con-
troller 140 may control sensing of the characteristic value of
the subpixel by the sensing unit 131 based on an error of the
feedback signal and the number of times of occurrence of the
error.

[0117] FIG. 7 illustrates a case where the controller 140
controls sensing of a characteristic value of a subpixel by the
sensing unit 131 based on the number of times of occurrence
of an error of a feedback signal of the sensing unit 131.
[0118] Referring to FIG. 7, the controller 140 includes the
signal transmission unit 141, the signal reception unit 142,
the sensing control unit 143, and a counter 144.

[0119] The sensing control unit 143 of the controller 140
transmits a command signal through the signal transmission
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unit 141 before the sensing unit 131 senses a characteristic
value of a subpixel during a sensing period in which the
sensing unit 131 senses the characteristic value of the
subpixel.

[0120] The signal reception unit 142 receives a feedback
signal from the sensing unit 131 in response to a transmitted
command signal, and transmits the received feedback signal
to the sensing control unit 143.

[0121] The sensing control unit 143 compares the received
feedback signal with a response signal designated for the
transmitted command signal, and controls the counter 144
based on a comparison result.

[0122] For example, when the feedback signal received
from the sensing unit 131 does not match the response signal
designated for the transmitted command signal, the sensing
control unit 143 increases the counter 144 by one.

[0123] Further, the sensing control unit 143 checks
whether or not the number of counting by the counter 144 is
equal to or more than a preconfigured number of times (e.g.,
three times).

[0124] The sensing control unit 143 transmits a sensing
stop control signal to the sensing unit 131 when the number
of counting is equal to or more than a preconfigured number
of times, and transmits a sensing start control signal to the
sensing unit 131 otherwise.

[0125] That is, the sensing control unit 143 stops sensing
of the characteristic value of the subpixel by the sensing unit
131 only when a preconfigured number of times of errors or
more are detected in a sensing environment. Further, in a
case where an error of the sensing data is not affected due to
a temporary defect in the sensing environment, the sensing
control unit 143 causes the sensing unit 131 to sense the
characteristic value of the subpixel, so as to enable com-
pensation for a change in the characteristic value of the
subpixel is performed through sensing and compensation.
[0126] Meanwhile, when the feedback signal received
from the sensing unit 131 matches the response signal
designated for the transmitted command signal, the sensing
control unit 143 may transmit a sensing start control signal
to the sensing unit 131 and reset the counter 144.

[0127] Therefore, only in a case where a possibility of
occurrence of a sensing data error due to a defect in the
sensing environment is very high, which corresponds to a
case where defects are consecutively detected in the sensing
environment, the sensing control unit 143 stops sensing of
the characteristic value of the subpixel by the sensing unit
131, so as to prevent unnecessary sensing stoppage and
enable sensing and compensation for a change in the char-
acteristic value of the subpixel to be performed.

[0128] The controller 140 may control sensing of the
characteristic value of the subpixel by the sensing unit 131
in the sensing period in which the sensing unit 131 senses
the characteristic value of the subpixel.

[0129] FIG. 8 illustrates an example of timing for check-
ing by the controller 140 whether a sensing environment is
normal.

[0130] Referring to FIG. 8, the sensing unit 131 may sense
a characteristic value of a subpixel before a power-on signal
is received from a system and a display starts driving
(On-Sensing).

[0131] Alternatively, the sensing unit 131 may sense the
characteristic value of the subpixel in real time during a
blank period, in which no image data is output, during a
display driving period (Real-time Sensing).
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[0132] Alternatively, the sensing unit 131 may sense the
characteristic value of the subpixel after a power-off signal
is received from the system (Off-Sensing).

[0133] The controller 140 may check whether there is a
defect in a sensing environment and controls sensing of the
characteristic value of the subpixel by the sensing unit 131,
before the sensing unit 131 starts sensing the characteristic
value of the subpixel in the sensing period in which on-
sensing, real-time sensing, or off-sensing is performed.
[0134] Forexample, when the power-on signal is received
from the system, the controller 140 transmits a command
signal to the sensing unit 131 and receives a feedback signal
corresponding to the command signal, before the display
starts driving.

[0135] The controller 140 compares the received feedback
signal with a response signal designated for the transmitted
command signal, and transmits a sensing start control signal
to the sensing unit 131 to enable the sensing unit 131 to
sense the characteristic value of the subpixel when the
feedback signal and the response signal match.

[0136] When the feedback signal and the response signal
do not match each other, the controller 140 transmits a
sensing stop control signal to the sensing unit 131 to prevent
erroneous compensation performed based on sensing data
acquired when the sensing environment has a defect.
[0137] Further, as the example described above, the con-
troller 140 may control sensing of the characteristic value of
the subpixel by the sensing unit 131 based on the number of
times of detections in which the sensing environment has a
defect.

[0138] Further, the controller 140 may check whether
there is a defect in the sensing environment in all the
on-sensing, real-time sensing, and off-sensing periods,
check for a defect of the sensing environment only in a
predetermined sensing period, and control the characteristic
value of the subpixel by the sensing unit 131.

[0139] Detection of a defect in the sensing environment
may be available for all periods in which the sensing unit
131 senses the characteristic value of the subpixel, and it is
thus possible to prevent erroneous compensation and an
image abnormality due to an error of the sensing data.
[0140] FIG. 9 and FIG. 10 illustrate procedures of check-
ing whether a sensing environment has a defect in a sensing
period in which a characteristic value of a subpixel is sensed,
in the organic light emitting display device 100 according to
the present aspects.

[0141] Referring to FIG. 9, the controller 140 transmits a
command signal to the sensing unit 131 disposed in the data
driver 130 S900 before the sensing unit 131 performs
sensing in a sensing period for sensing of a characteristic
value of a subpixel.

[0142] The controller 140 receives a feedback signal from
the sensing unit 131 in response to the transmitted command
signal 5910, and compares the received feedback signal with
a response signal designated for the transmitted command
signal 5920.

[0143] The controller 140 transmits a sensing start control
signal to the sensing unit 131 S930 when the received
feedback signal matches the response signal, and causes
sensing and compensation to be progressed 5950.

[0144] The controller 140 transmits a sensing stop control
signal to the sensing unit 131 S940 when the received
feedback signal and the response signal do not match, and
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prevents erroneous compensation due to an error of the
sensing data in a state where the sensing environment has a
defect.

[0145] FIG. 10 illustrates a procedure of controlling sens-
ing of a characteristic value of a subpixel by the sensing unit
131 based on the number of times of errors of a feedback
signal received from the sensing unit 131.

[0146] Referring to FIG. 10, the controller 140 transmits a
command signal to the sensing unit 131 S1000 before the
sensing unit 131 starts performing sensing in a sensing
period, and receives a feedback signal for the command
signal S1010.

[0147] When the feedback signal matches a response
signal designated for the transmitted command signal
S1020, the controller 140 resets a defect count S1030.
Further, the controller 140 transmits a sensing start control
signal to the sensing unit 131 S1060, so as to cause sensing
and compensation to be performed S1080.

[0148] When the feedback signal does not match the
response signal, the controller 140 increases a defect count
by one S1040, and checks whether or not the defect count is
equal to or more than a preconfigured number of times (e.g.,
three times) S1050.

[0149] The controller 140 transmits a sensing stop control
signal to the sensing unit 131 S1070 when the defect count
has a value equal to or larger than the preconfigured number
of times, and thus prevents an image abnormality due to
erroneous sensing and compensation in a case where a
sensing environment has a defect.

[0150] The controller 140 transmits a sensing start control
signal to the sensing unit 131 S1060 when the defect count
has a value smaller than a preconfigured number of times,
and causes sensing and compensation to be performed
S1080.

[0151] According to the present disclosure, detection of
whether a sensing environment has a defect may be possible
through transceiving a command signal and a feedback
signal between the controller 140 and the data driver 130
before performing sensing during a period for sensing of a
characteristic value of a subpixel.

[0152] An error in sensing data due to sensing when a
sensing environment has a defect can be prevented and an
image abnormality due to erroneous compensation can also
be prevented, by controlling sensing of a characteristic value
of a subpixel according to whether or not the sensing
environment has a defect.

[0153] Further, unnecessary sensing stoppage can be
decreased and compensation for a change in a characteristic
value of a subpixel is achieved, by outputting a sensing stop
control signal only when a predetermined number of times
of errors or more are detected in the sensing environment.

[0154] Although aspects of the present disclosure has been
described for illustrative purposes, those skilled in the art
will appreciate that various modifications, additions and
substitutions are possible, without departing from the scope
and spirit of the present disclosure as disclosed in the
accompanying claims. Further, exemplary aspects of the
present disclosure are intended to describe the technical
ideas of the present disclosure and are not intended to limit
the same. Therefore, the scope of the present disclosure is
not limited by the exemplary aspects. The scope of the
present disclosure shall be construed on the basis of the
accompanying claims in such a manner that all of the
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technical ideas included within the scope equivalent to the
claims belong to the present disclosure.

What is claimed is:

1. An organic light emitting display device comprising:

an organic light emitting display panel configured to have
a plurality of gate lines and a plurality of data lines and
include a plurality of subpixels arranged in areas where
the gate lines and the data lines intersect;

a gate driver configured to drive the plurality of gate lines;

a data driver configured to drive the plurality of data lines;

a controller configured to control the gate driver and the
data driver;

a sensing unit disposed in the data driver and configured
to sense characteristic values of the subpixels during a
sensing period; and

a sensing control unit disposed in the controller and
configured to transmit a command signal to the sensing
unit before the sensing unit senses characteristic values
of the subpixels during the sensing period, receive a
feedback signal for the command signal, and output a
control signal that controls the sensing unit according
to the received feedback signal.

2. The organic light emitting display device of claim 1,
wherein the sensing control unit is configured to compare
the feedback signal received from the sensing unit with a
predesignated response signal for the command signal trans-
mitted to the sensing unit, and output the control signal that
controls the sensing unit based on a comparison result.

3. The organic light emitting display device of claim 2,
wherein the sensing control unit is configured to transmit a
sensing stop control signal to the sensing unit when the
feedback signal does not match the predesignated response
signal.

4. The organic light emitting display device of claim 2,
wherein the sensing control unit is configured to increase a
defect count by at least one when the feedback signal does
not match the predesignated response signal, and transmit a
sensing stop control signal to the sensing unit when the
defect count has a value equal to or greater than a precon-
figured number of times.

5. The organic light emitting display device of claim 4,
wherein the sensing control unit is configured to reset the
defect count when the feedback signal matches the predes-
ignated response signal.

6. The organic light emitting display device of claim 1,
further comprising a compensation unit configured to gen-
erate compensation data based on the sensed characteristic
values of the subpixels when a sensing stop control signal
that stops sensing of the sensing unit is not output.

7. A controller for organic light emitting display, com-
prising:

a signal transmitting unit configured to transmit a com-
mand signal to a data driver before the data driver
senses characteristic values of subpixels arranged in the
organic light emitting display during a sensing period
in which characteristic values of the subpixels are
sensed;

a signal reception unit configured to receive a feedback
signal for the transmitted command signal; and a sens-
ing control unit configured to control transmission of
the command signal, compare the received feedback
signal with a predesignated response signal for the
transmitted command signal, and output a control sig-
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nal that controls sensing of characteristic values of the
subpixels of the data driver based on a comparison
result.

8. The controller of claim 7, wherein the sensing control
unit is configured to output a sensing stop control signal that
stops sensing of characteristic values of the subpixels of the
data driver when the received feedback signal does not
match the predesignated response signal.

9. The controller of claim 7, wherein the sensing control
unit is configured to increase a defect count by at least one
when the received feedback signal does not match the
predesignated response signal, and configured to output a
sensing stop control signal that stops sensing of character-
istic values of the subpixels of the data driver when the
defect count has a value equal to or greater than a precon-
figured number of times.

10. The controller of claim 9, wherein the sensing control
unit is configured to reset the defect count when the received
feedback signal matches the predesignated response signal.

11. An organic light emitting display device for prevent-
ing errors in sensing characteristic values of subpixels and
compensating for changes based on the sensed characteristic
values, comprising:

a sensing unit sensing the characteristic values of the

subpixels during a sensing period;

a signal transmitting unit transmitting a command signal
to the sensing unit prior to the sensing the characteristic
values of subpixels during the sensing period,;

a signal reception unit receiving a feedback signal for the
transmitted command signal; and

a sensing control unit controlling transmission of the
command signal, comparing the received feedback
signal with a predesignated response signal for the
transmitted command signal, and outputting a control
signal controlling the sensing the characteristic values
of the subpixels based on the comparison.

12. The organic light emitting display device of claim 11,
wherein the sensing control unit transmits a sensing stop
control signal to the sensing unit when the feedback signal
does not match the predesignated response signal.

13. The organic light emitting display device of claim 11,
further comprising a counter increasing a defect count by at
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least one when the feedback signal does not match the
predesignated response signal, and transmitting a sensing
stop control signal to the sensing unit when the defect count
has a value equal to or greater than a preconfigured number
of times.

14. The organic light emitting display device of claim 13,
wherein the counter resets the defect count when the feed-
back signal matches the predesignated response signal.

15. The organic light emitting display device of claim 11,
wherein the command signal includes a sensing start control
signal starting the sensing of the sensing unit and a sensing
stop control signal stopping the sensing of the sensing unit.

16. The organic light emitting display device of claim 15,
further comprising a compensation unit generating compen-
sation data based on the sensed characteristic values when
the sensing stop control signal is not output.

17. The organic light emitting display device of claim 11,
wherein the sensing unit performs an on-sensing process of
sensing the characteristic values of the subpixels prior to
receiving a power-on signal from the display device and
starting to drive the display device.

18. The organic light emitting display device of claim 17,
wherein the sensing unit performs a real-time sensing pro-
cess of sensing the characteristic values of the subpixels in
real time during a blank period when no image data is output
during a display driving period.

19. The organic light emitting display device of claim 18,
wherein the sensing unit performs an off-sensing process of
sensing the characteristic values of the subpixels after
receiving the power-off signal from the display device.

20. The organic light emitting display device of claim 19,
wherein the organic light emitting display device is config-
ured to confirm the error in the sensing characteristic values
of the subpixels prior to the sensing unit starts sensing the
characteristic values of the subpixels during the sensing
period,

wherein the on-sensing process, the real-time sensing

process and the off-sensing process are performed
during the sensing period.
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