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ORGANIC LIGHT-EMITTING DISPLAY AND
METHOD OF DRIVING SAME

CROSS REFERENCE TO RELATED
APPLICATION

[0001] This application claims priority from Korean Pat-
ent Application No. 10-2017-0101274, filed Aug. 9, 2017,
which is hereby incorporated by reference for all purposes as
if fully set forth herein.

BACKGROUND

1. Technical Field

[0002] The present invention relates to an organic light-
emitting display and a method of driving the same.

2. Description of the Related Art

[0003] With the advent of the information-oriented soci-
ety, demand for display devices for displaying an image in
various forms is increasing, and in recent years, various
types of flat display devices, such as Liquid Crystal Displays
(LCDs), plasma display devices, and Organic Light-Emit-
ting Displays (OLEDs), have been utilized.

[0004] Among the flat display devices, organic light-
emitting displays, which can be easily thinned and have an
excellent viewing angle and contrast range, are widely used
at present. The organic light-emitting display supplies driv-
ing current to an organic light-emitting diode, which is a
self-light-emitting device, and emits light, so as to represent
an image. However, if the organic light-emitting diode emits
light for a long time, deterioration thercof may occur.
Particularly, when a high-luminance still image is displayed,
deterioration may more easily occur. An afterimage is
formed in the organic light-emitting diode due to the dete-
rioration, and thus the life expectancy thereof is shortened.
[0005] Further, a threshold voltage difference may be
generated due to process deviation of driving transistors for
supplying driving currents to organic light-emitting diodes;
and, accordingly, a driving-current variation for each pixel
may be generated. When such a driving-current variation is
generated, the organic light-emitting display device may
have a problem with image quality deviation. The driving-
current variation is generated by deterioration of the driving
transistor and/or the organic light-emitting diode, so the size
thereof varies depending on a time of use.

[0006] Accordingly, the organic light-emitting display
device should perform a compensation operation to com-
pensate for image quality deviation in accordance with the
time of use. To this end, the organic light-emitting display
device should perform the compensation operation when
turned on.

[0007] However, when a user turns on the organic light-
emitting display again a very short time after having previ-
ously being turned on, it takes a long time to display an
image on the organic light-emitting display device due to the
performance of the compensation operation.

SUMMARY

[0008] Accordingly, embodiments of the present disclo-
sure are directed to an organic light-emitting display and a
method of driving the same that substantially obviate one or
more of the problems due to limitations and disadvantages
of the related art.
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[0009] An aspect of the present embodiments is to provide
an organic light-emitting display device and a method of
driving the same, which can improve image quality.
[0010] Another aspect of the present embodiments is to
provide an organic light-emitting display device that which
can be rapidly turned on and a method of driving the same.
[0011] Additional features and aspects will be set forth in
the description that follows, and in part will be apparent
from the description, or may be learned by practice of the
inventive concepts provided herein. Other features and
aspects of the inventive concepts may be realized and
attained by the structure particularly pointed out in the
written description, or derivable therefrom, and the claims
hereof as well as the appended drawings.

[0012] To achieve these and other aspects of the inventive
concepts, as embodied and broadly described, an organic
light-emitting display device comprises a display panel; a
drive circuit configured to supply a driving signal to the
display panel; and a controller configured to operate in one
of a first driving scheme, in which, when turned on, a
sensing period of sensing characteristics of the display panel
is executed and then a display period of displaying an image
on the display panel is executed, and a second driving
scheme, in which, when turned on, the display period of
displaying the image on the display panel is executed, and
operates in the second driving scheme when turned on
within a preset time after being turned off.

[0013] In another aspect, an organic light-emitting display
device comprises a display panel configured to receive
pixel-driving power for operation thereof; a drive circuit
configured to operate in accordance with IC-driving power
and provide a data signal to the display panel; a controller
configured to control the drive circuit and operate in accor-
dance with the IC-driving power; and a power unit config-
ured to supply the pixel-driving power and the IC-driving
power and maintain the IC-driving power for a preset time
after a turn-off signal is input.

[0014] In another aspect, a controller comprises a memory
configured to store a characteristic value of a display panel
and loaded in accordance with IC-driving power; and a
compensation block configured to receive the display panel
characteristic value from the memory to generate a com-
pensation value when the memory is loaded, wherein the
1C-driving power is maintained for a preset time after being
turned off.

[0015] In another aspect, a method of driving an organic
light-emitting display device comprises executing a sensing
period of generating a compensation value corresponding to
a characteristic of a display panel by a controller when a
turn-on signal is detected; executing a display period of
displaying an image by compensating for an image signal
transmitted to the display panel in accordance with the
compensation value by the controller; and re-executing the
display period in accordance with the compensation value
when a turn-on signal is detected within a preset time after
being turned off.

[0016] According to the present embodiments, it is pos-
sible to provide an organic light-emitting display device and
a method of driving the same, which can improve image
quality.

[0017] According to the present embodiments, it is pos-
sible to provide an organic light-emitting display device that
can be rapidly turned on and a method of driving the same.
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[0018] 1t is to be understood that both the foregoing
general description and the following detailed description
are exemplary and explanatory and are intended to provide
further explanation of the inventive concepts as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0019] The accompanying drawings, which are included
to provide a further understanding of the disclosure and are
incorporated and constitute a part of this application, illus-
trate embodiments of the disclosure and together with the
description serve to explain various principles. In the draw-
ings:

[0020] FIG. 1 illustrates the structure of an organic light-
emitting display device according to the present embodi-
ments;

[0021] FIG. 2A is a block diagram illustrating an organic
light-emitting display device according to the present
embodiments;

[0022] FIG. 2B is a block diagram illustrating an embodi-
ment of a power unit according to the present embodiments;
[0023] FIG. 3 is a circuit diagram illustrating an embodi-
ment of a pixel adopted by a display panel of the organic
light-emitting display device according to the present
embodiments;

[0024] FIG. 41s a timing diagram illustrating the operation
of the organic light-emitting display device according to the
present embodiments;

[0025] FIG. 5is a timing diagram illustrating a change in
driving power in accordance with a turn-on/turn-off signal in
the organic light-emitting display device according to the
present embodiments;

[0026] FIG. 6 is a timing diagram illustrating a change in
driving power in accordance with a turn-on/turn-off signal in
the organic light-emitting display device according to the
present embodiments;

[0027] FIG. 7 is a timing diagram illustrating a change in
driving power in accordance with a turn-on/turn-off signal in
the organic light-emitting display device according to the
present embodiments;

[0028] FIG. 8 is a block diagram illustrating an embodi-
ment of the controller according to the present embodi-
ments;

[0029] FIG. 9 is a timing diagram illustrating an embodi-
ment of the operation of the controller according to the
present embodiments; and

[0030] FIG. 10 is a flowchart illustrating an embodiment
of a method of driving the organic light-emitting display
device according to the present embodiments.

DETAILED DESCRIPTION

[0031] Hereinafter, example embodiments of the present
disclosure will be described in detail with reference to the
accompanying illustrative drawings. In designating ele-
ments 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 invention, a detailed
description of known functions and configurations incorpo-
rated herein will be omitted when it may make the subject
matter of the present invention rather unclear.

[0032] 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 invention. Each of these terminologies
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is not used to define an essence, order or sequence of a
corresponding component but used merely to distinguish the
corresponding component from other component(s). In the
case that it is described that a certain structural element “is
connected to”, “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.

[0033] FIG. 1 illustrates the structure of an organic light-
emitting display device according to the present embodi-
ments.

[0034] Referring to FIG. 1, an organic light-emitting dis-
play device 100 may include a display panel 110, a drive IC
120 for providing a data signal to the display panel 110, and
a controller 130 for controlling the drive IC 120.

[0035] The display panel 110 may have a plurality of gate
lines (G1, . . ., Gn) and a plurality of data lines (D1, . . .,
Dm) that cross each other. Further, the display panel 110
may include a plurality of pixels 101 formed in a corre-
sponding area in which the plurality of gate lines (G1, . . .
, Gn) and the plurality of data lines (D1, . . ., Dm) cross each
other. The plurality of pixels 101 may include organic
light-emitting diodes (not shown) and a pixel circuit (not
shown) for supplying driving currents to the organic light-
emitting diodes. The pixel circuit may be connected to the
gate lines (G1, . . ., Gn) and the data lines (D1, . .., Dm)
and may supply driving currents to the organic light-emit-
ting diodes. Further, the display panel 110 may have power
lines (VL1, ... ,VLm) for supplying a plurality of driving
powers arranged thereon. The power lines (VLL, . .., VLm)
may be arranged parallel to the data lines (D1, . . ., Dm).
However, the present invention is not limited thereto.
[0036] The drive IC 120 may be connected to the plurality
of gate lines (G1, . . . , Gn) to supply gate signals, and may
be connected to the plurality of data lines (D1, . . ., Dm) to
supply data signals. To this end, the number of drive ICs 120
may be plural, and each of the drive ICs 120 may include a
gate driver 120a and a data driver 1206. Although it is
illustrated that the gate driver 120a is arranged on the left
side of the display panel 110 as a separate element, the gate
driver 1204 may be arranged on each of the left side and the
right side of the display panel 110. However, the arrange-
ment of the gate driver 120 is not limited thereto. The
number of drive ICs 120 may be plural. Further, a plurality
of drive ICs may be referred to as a drive circuit.

[0037] Further, the gate driver 120a may be formed on the
display panel 110 and may include a Gate-In-Panel (GIP)
circuit connected to the gate lines (G1, . . ., Gn). The data
driver 1205 may receive an image signal and generate a data
signal. Although only one data driver 1205 is illustrated, the
present invention is not limited thereto, and the number of
data drivers 1205 may be plural depending on the size and
resolution of the display panel 110. The drive IC 120 may be
connected to the display panel 110 through a Flexible
Printed Circuit Board (FPCB).

[0038] When the user turns on the organic light-emitting
display device 100, the drive IC 120 may operate by
receiving first driving power. Further, the drive IC 120 may
receive an image signal (RGB) from the controller 130 and
generate a data signal. The drive IC 120 may receive a
sensing signal from the controller 130, supply the sensing
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signal to the display panel 110, and receive panel informa-
tion. The drive IC 120 may operate with a display period of
supplying the image signal and a sensing period of supply-
ing the sensing signal. The panel information may include
information about deterioration of the driving transistor
from each pixel of the display panel 110 and information
about deterioration of the organic light-emitting diode.
However, the present invention is not limited thereto. As the
drive IC 120 supplies sensing data to each pixel 101 of the
display panel 110 and acquires information about deterio-
ration of the driving transistor and information about dete-
rioration of the organic light-emitting diode in accordance
with the sensing data, the controller 130 may receive panel
information.

[0039] The controller 130 may supply a control signal to
the drive IC 120. Further, the controller 130 may supply the
image signal and the sensing signal to the drive IC 120. The
image signal supplied to the drive IC 120 may be an image
signal compensated for by the controller 130 according to
the characteristics of the display panel 110. The sensing
signal may correspond to a characteristic value of the
display panel 110 recorded in a memory (not shown). The
characteristic value of the display panel 110 may include an
initial characteristic value and a normal characteristic value.
The initial characteristic value may be information acquired
by applying a signal to the display panel 110 when the
display panel 110 is manufactured. The normal characteris-
tic value may be a compensation value acquired by applying
the sensing signal to the display panel 110. In the following
description, the term “characteristic value” refers to the
normal characteristic value unless particularly mentioned
otherwise. Further, the controller 130 may generate a com-
pensated image signal based on panel information supplied
from the drive 1C 120. The controller 130 may be a timing
controller. However, the present invention is not limited
thereto.

[0040] When the user turns on the organic light-emitting
display device 100, the controller 130 may receive second
driving power, and when the user turns off the organic
light-emitting display device 100, may not receive second
driving power. Further, when the user turns off the organic
light-emitting display device 100, the controller 130 may
receive second driving power for a predetermined time after
being turned off. That is, even though the organic light-
emitting display device 100 is turned off, the second driving
power may be maintained for a predetermined time. The
controller 130 may control the drive IC 120 to execute the
sensing period of receiving panel information from the drive
IC 120 according to the initial characteristic value of the
display panel 110 in response to the turn-on signal. The
controller 130 may determine a compensation value based
on the panel information received in the sensing period.
Further, the controller 130 may control the drive IC 120 to
execute the display period. In the display period, the con-
troller 130 may generate a compensated image signal
according to the determined compensation value and trans-
mit the image signal to the display panel 110 based on the
compensated image signal, so as to display the image on the
display panel 110.

[0041] The driving of the controller 130 may stop in
accordance with the supply of second driving power. Fur-
ther, when the second driving power is supplied, the con-
troller 130 may execute the sensing period and the display
period. The organic light-emitting display device may dete-
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riorate with use over time, and thus the panel information of
the display panel 110 may change. Accordingly, when the
organic light-emitting display device 100 is turned on, the
organic light-emitting display device 100 may execute the
sensing period to detect a degree of deterioration of the
display panel 110 and generate panel information. Further,
the controller 130 may prevent the quality of the image
displayed on the display panel 110 during the display period
from being degraded due to the deterioration by compen-
sating for the image signal according to the panel informa-
tion generated during the sensing period.

[0042] However, if the display period is executed after the
sensing period is executed after the turning on, the image
may be displayed on the display panel 110 only when the
sensing period has passed. Accordingly, the display panel
110 requires a time as much as the sensing period before the
image is displayed. Therefore, when the user turns on the
organic light-emitting display device 100, the image is not
immediately displayed on the display panel 110. In particu-
lar, when the user turns off the organic light-emitting display
device 100 by mistake, the display of an image on the
display panel 110 may be delayed because of the re-execu-
tion of the sensing period even though the organic light-
emitting display device 100 was just turned off.

[0043] Accordingly, the controller 130 may select one of
a first driving scheme of executing the sensing period, in
which a compensation value is generated according to a
panel characteristic of the display panel 110 in response to
a turn-on signal and then executing the display period, in
which the image is displayed on the display panel 110
according to the compensation value, and a second driving
scheme of executing the display period, in which, when the
turn-on signal is input, the image is displayed on the display
panel according to a pre-generated compensation value, and
may operate through one selected from the first driving
scheme and the second driving scheme as necessary. When
the second driving scheme is selected, the controller 130
may directly execute the display period without separately
executing the sensing period, thereby preventing the delay
of the display of the image on the display panel 110.
[0044] According to an embodiment, when the turn-on
signal is input within a preset time after the turn-off signal
is input, the controller 130 may select the second driving
scheme. Accordingly, when the turn-on signal is input within
a preset time after the turn-off signal is input, the controller
130 may directly execute the display period without execut-
ing the sensing period, thereby preventing the display of the
image on the display panel 110 from being delayed.
[0045] According to an embodiment, the organic light-
emitting display device 100 may further include a power
unit 140 for supplying driving power to the display panel
110, the drive IC 120, and the controller 130. Further, the
power unit 140 may generate pixel-driving power transmit-
ted to the display panel 110 and first driving power and
second driving power transmitted to ICs. The first driving
power may be transmitted to the drive IC 120, and the
second driving power may be transmitted to the controller
130. However, the present invention is not limited thereto.
Further, the power unit 140 may receive 1C-driving power
from an external device and generate first driving power and
second driving power.

[0046] The power unit 140 may be driven according to a
turn-on/turn-off signal. Further, even if the turn-off signal is
input, the power unit 140 may maintain the supply of the
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second driving power for a preset time, so that the controller
130 may not be turned off within the preset time.

[0047] Accordingly, even if the turn-off signal is gener-
ated, the controller 130 may receive the second driving
power from the power unit 140 for the preset time and
driving thereof may not stop. When the driving thereof does
not stop, the panel information stored in the controller 130
may be maintained. Accordingly, the controller 130 may use
pre-generated panel information in spite of the input of the
turn-off signal. For the same reason, when the turn-on signal
is input again within a preset time after the turn-off signal is
input, the controller 130 may use the maintained panel
information. Accordingly, the controller 130 may generate a
compensation image signal without executing the sensing
period. When the turn-on signal is input again within the
preset time after the turn-off signal is generated, the con-
troller 130 may use the maintained panel information and
thus may not require a separate sensing period. For the same
reason, the controller 130 may directly execute the display
period without executing the sensing period. thereby reduc-
ing the time during which no image is displayed on the
display panel 110.

[0048] FIG. 2A is a block diagram illustrating an organic
light-emitting display device according to the present
embodiments.

[0049] Referring to FIG. 2A, an organic light-emitting
display device 200 may include a display panel 210 for
receiving pixel-driving power (EVDD) to be driven, a drive
1C 220 for receiving first driving power (VDD1) to be driven
and providing a data signal to the display panel 210, a
controller 230 for controlling the drive IC 220 and receiving
second driving power (VDD2) to be driven, and a power unit
240 for maintaining the second driving power (VDD2)
within a preset time after a turn-off signal is input.

[0050] The organic light-emitting display device 200 may
receive an image signal (RGB) from an external device 250
and supply the image signal to the controller 230. The
controller 230 may supply a sensing signal (Ssen) to the
drive IC 220. The controller 230 may receive panel infor-
mation containing detected deterioration information from
the drive IC 220 according to the sensing signal (Ssen). The
controller 230 may calculate a compensation value accord-
ing to the panel information. The controller 230 may gen-
erate a compensated compensation image signal (RGB')
based on the compensation value and supply the compen-
sation image signal (RGB') to the drive IC 220. Although
only one drive IC 220 is illustrated, the present invention is
not limited thereto. The drive IC 220 may be a drive circuit
including a plurality of drive ICs.

[0051] When the turn-on signal is input, the controller 230
may control the drive IC 220 to operate in the first driving
scheme including the sensing period and the display period.
When the turn-on signal is input within a preset time after
the turn-off signal is input, the controller 230 may control
the drive IC 220 to operate in the second driving scheme in
which the display period is directly executed. When the
display period is directly executed without the sensing
period after the turn-on signal is input, the time required for
the organic light-emitting display device 200 to enter the
display period may become very short. The turn-on/turn-off
signal may be input into the power unit 240. The power unit
240 may output the pixel-driving power (EVDD), the first
driving power (VDDI1), and the second driving power
(VDD2) according to the turn-on/turn-off signal, and the

Feb. 14, 2019

controller 230 may receive the second driving power
(VDD2) in response to the turn-on signal. When the turn-on
signal is input, the controller 230 may operate to control the
drive IC 220.

[0052] The turn-on/turn-off signal may be transmitted
from the external device 250 to the power unit 240. The
external device 250 may receive the turn-on signal/turn-off
signal, wirelessly transmitted under the control of a remote
controller, and transmit the received turn-on/turn-off signal
to the power unit 240. Further, the external device 250 may
receive the turn-on/turn-off signal from control of a switch
and transmit the received turn-on/turn-off signal to the
power unit 240. However, the transmission of the turn-on/
turn-off signal is not limited thereto.

[0053] The power unit 240 may directly turn off the
display panel 210 by blocking the pixel-driving power
(EVDD) supplied to the display panel 210 in response to the
turn-off signal. The display panel 210 consumes a large
amount of current, and may reduce power consumption if
the display panel 210 is directly turned off. However, the
present invention is not limited thereto, and the pixel-driving
power (EVDD) may be maintained for a predetermined time
after the turn-off signal is input. When the pixel-driving
power (EVDD) is maintained for the predetermined time,
the controller 230 may transmit black data to the drive IC
220 and cause the display panel 210 to appear black in order
to reduce power consumption.

[0054] According to an embodiment, the power unit 240
may block the first driving power (VDD1) supplied to the
drive IC 220 and the second driving power (VDD2) supplied
to the controller 230 after maintaining them for a predeter-
mined time after the turn-off signal is transmitted.

[0055] Further, when the turning on/turning off is fre-
quently performed, the power unit 240 may break due to
heat and excessive power consumption. However, by main-
taining driving power including the first driving power
(VDD1) and the second driving power (VDD2) for a pre-
determined time without immediately interrupting the driv-
ing power, the power unit 240 may reduce the number of
times of turning on/turning off and thus reduce heat gener-
ated in the power unit 240, which reduces breakdown.
Further, by displaying an image based on the pre-stored
panel information without executing the sensing period
when turning on is performed within a short time after
turning off, the time during which no image is displayed on
the display panel 210 may be reduced.

[0056] FIG. 2B is a block diagram illustrating an embodi-
ment of a power unit according to the present embodiments.

[0057] Referring to FIG. 2B, the power unit 240 may
include a control PCB 241 and a PMIC 242.

[0058] The control PCB 241 may receive pixel-driving
power (EVDD) and IC-driving power (VDD) from a device.
The received pixel-driving power (EVDD) may be output
and supplied to the display panel 110 illustrated in FIG. 1.
Further, the received 1C-driving power (VDD) may be
transmitted to the PMIC 242.

[0059] The PMIC 242 may supply driving power to ICs
adopted by the organic light-emitting display device. The
ICs may include the drive IC 120 and the controller 130.
Among the driving power output from the PMIC 242,
driving power supplied to the drive IC 120 may be referred
to as first driving power (VDD1) and driving power supplied
to the controller 130 may be referred to as second driving
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power (VDD2). However, the number of driving powers
output from the PMIC 242 is not limited thereto.

[0060] The pixel-driving power (EVDD) supplied from
the outside to the control PCB 241 may be immediately
turned off when the turn-off signal is input. Further, the
1C-driving power (VDD) supplied from the outside to the
control PCB 241 may be turned off after being maintained
for a predetermined time. However, the present invention is
not limited thereto, and the pixel-driving power (EVDD)
and the IC-driving power (VDD) may be turned off after
being maintained for a predetermined time.

[0061] FIG. 3 is a circuit diagram illustrating an embodi-
ment of a pixel adopted by the display panel illustrated in
FIG. 1.

[0062] Referring to FIG. 3, a pixel 301 may include an
organic light-emitting diode (OLED) and a pixel circuit
301a.

[0063] The organic light-emitting diode (OLED) may emit
light based on flows of driving currents corresponding to a
voltage of an anode electrode and a voltage of a cathode
electrode. Further, the organic light-emitting diode (OLED)
may include an organic film, and the organic film may emit
red, green, blue, and/or white light.

[0064] The pixel circuit 301a may transmit the driving
currents to the organic light-emitting diode (OLED). The
pixel circuit 301¢ may include a first transistor (M1), a
second transistor (M2), a third transistor (M3), and a capaci-
tor (Cst). The first transistor (M1) may be a driving transistor
for generating the driving current in accordance with a data
signal. The second transistor (M2) and the third transistor
(M3) may be switching transistors.

[0065] In the first transistor (M1), a first electrode may be
connected to a first power line (VL1), a second electrode
may be connected to a second node (N2), and a gate
electrode may be connected to a first node (N1). The second
node (N2) may be connected to the anode electrode of the
organic light-emitting diode (OLED). The driving current
may flow in a direction from the first electrode to the second
electrode in accordance with the voltage transmitted to the
first node (N1).

[0066] In the second transistor (M2), a first electrode may
be connected to a data line (DL), a second electrode may be
connected to the first node (N1), and a gate electrode may be
connected to a gate line (GL). A data voltage (Vdata)
transmitted through a data line (Dm) may be transmitted to
the first node (N1) in accordance with a gate signal (G)
transmitted through the gate line (GL).

[0067] In the third transistor (M3), a first electrode may be
connected to a second power line (V1.2), a second electrode
may be connected to the second node (N2), and a gate
electrode may be connected to a sensing control signal line
(SL). The third transistor (M3) may transmit a voltage of the
second node (N2) to an ADC 320 connected to the second
power line (VL2) in accordance with the sensing control
signal (Csen) transmitted through the sensing control signal
line (SL) as information corresponding to the driving current
flowing to the organic light-emitting diode and the driving
voltage applied to the organic light-emitting diode. The
ADC 320 may be included in the drive IC 120 illustrated in
FIG. 1.

[0068] The capacitor (Cst) may be disposed between the
first node (N1) and the second node (N2) and maintain the
voltage of the first node (N1) in accordance with the voltage
stored in the capacitor (Cst).
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[0069] The pixel 301 may receive sensing signals through
the data lines (D1, . . ., Dm) during a sensing period and
transmit the current and the voltage flowing in the second
node (N2) to the ADC 320 through the second power line
(VL2) and the switch SAM. The second power line (VL.2) is
connected to a reference voltage (VRef) through a switch.
Further, the data signals are transmitted through the data
lines (D1, . . ., Dm) during a display period, and the organic
light-emitting diode (OLED) emits light and displays an
image in accordance with the driving current flowing in the
data signal.

[0070] The gate signal (G) and the sensing control signal
(Csen) for turning on/turning off the second transistor (M2)
and the third transistor (M3) may be the same signal.
[0071] The pixel configured as described above may be
adopted by the display panel 210 illustrated in FIG. 2A.
Further, in the pixel 301, during the sensing period of
sensing the characteristic of the display panel 210 illustrated
in FIG. 2A, the sensing signal may be applied to one or more
data lines of the display panel 210, voltage variation may be
generated in one or more data lines and other signal lines
(for example. second power lines), and the characteristics of
the display panel 210 may be sensed through the generated
voltage variation.

[0072] Here, it is illustrated that the pixel 301 is used for
the display panel 210 illustrated in FIG. 2A, but the present
invention is not limited thereto, and the pixel 301 may be
used for the display panel 110 illustrated in FIG. 1.

[0073] FIG. 4 is a timing diagram illustrating a first
embodiment of the operation of the organic light-emitting
display device illustrated in FIG. 1.

[0074] Referring to FIG. 4, the organic light-emitting
display device 100 may operate with a sensing period (SST)
and a display period (DT).

[0075] The organic light-emitting display device 100 may
be turned on. The organic light-emitting display device 100
may be turned on by a turn-on signal. When the organic
light-emitting display device 100 is turned on, the sensing
period (SST) may be executed. In the sensing period (SST),
a sensing signal may be supplied from the drive IC 120 to
the pixel 101. When the sensing signal is supplied. each
pixel 101 of the display panel 110 may generate a sensing
current in accordance with the sensing signal. Panel infor-
mation containing information about deterioration of a driv-
ing transistor and information about deterioration of an
organic light-emitting diode may be detected based on the
sensing current. Further, a compensation value may be
calculated in accordance with the deterioration information.
[0076] To this end, the sensing period (SST) may include
a loading period (SST1) and a compensation period (SST2).
[0077] The loading period (88T1) may be a period of
receiving an initial characteristic value corresponding to
initial panel information, and the compensation period
(SST2) may be a period of calculating a compensation value
corresponding to the initial characteristic value and the
sensing signal. The initial characteristic value may be stored
in a memory when manufactured.

[0078] Further, when the sensing period (SST) ends, the
display period (DT) may be executed. The display period
(DT) may be a period of displaying an image on the display
panel 110. In the display period (DT), the image signal may
be compensated for in accordance with the compensation
value generated in the sensing period (SST), and thus a
compensation image signal may be generated. Then, the
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compensation image signal may be transmitted to each
pixel, and a driving current corresponding to the compen-
sation image signal may be generated. The organic light-
emitting diode may emit light using the generated driving
current, and the image may be displayed.

[0079] When the organic light-emitting display device 100
driven as described above is turned on, the display period
may be executed after the sensing period is executed, and the
image corresponding to the compensation image signal may
be displayed on the display panel 110. Accordingly, it is
possible to prevent image quality degradation due to dete-
rioration. However, when the organic light-emitting display
device 100 is turned on, the display period is executed after
the sensing period is executed, so that it takes a long time to
display the image on the display panel 110 after the turning
on.

[0080] Due to the above problem such as erroneous opera-
tion, even though the user immediately inputs the turn-on
signal again when the organic light-emitting display device
100 is turned off by the turn-off signal, it takes a predeter-
mined time to display the image on the display panel 110.
[0081] FIG. 5 is a timing diagram illustrating a first
embodiment in which driving power is changed according to
a turn-on/turn-off signal in the organic light-emitting display
device illustrated in FIG. 1, and FIG. 6 is a timing diagram
illustrating a second embodiment in which driving power is
changed according to a turn-on/turn-off signal in the organic
light-emitting display device illustrated in FIG. 1. FIG. 7 is
a timing diagram illustrating a third embodiment in which
driving power is changed according to a turn-on/turn-off
signal in the organic light-emitting display device illustrated
in FIG. 1.

[0082] Referring to FIG. 5, when a turn-off signal is input
from an external device, pixel-driving power (EVDD) sup-
plied from the power unit 140 to the display panel 110 is
turned off. At this time, a voltage of the pixel-driving power
(EVDD) may be lowered with a predetermined slope at a
turn-off time by an RC delay.

[0083] However, IC-driving power (VDD) is not blocked
until a preset time (Td), and thus a preset voltage may be
maintained. Since the controller 130 may operate by receiv-
ing second driving power corresponding to the IC-driving
power (VDD), the driving may not stop until the preset time
(Td), during which the IC-driving power (VDD) remains in
a high state. Further, although not illustrated, a waveform of
second driving power (VDD2) may be the same as that of
the IC-driving power (VDD). The preset time may be a fixed
time. Further, the preset time (Td) may be a time during
which the voltage of the IC-driving power (VDD) is lowered
to a preset voltage after the IC-driving power (VDD) is
blocked. Here, the preset voltage may be a voltage corre-
sponding to 90% of the voltage of the IC-driving power
(VDD) in the high state. However, the present invention is
not limited thereto.

[0084] When the turn-on signal is input after the preset
time has passed, the IC-driving power (VDD) may switch
back to the high state. Further, the pixel-driving power
(EVDD) may enter the high state after the IC-driving power
(VDD) enters the high state. At this time, the controller 130
does not receive the second driving power corresponding to
the IC-driving power (VDD) before the turn-on signal is
input after the preset time has passed, and thus may be reset.
Accordingly, pre-generated panel information may also be
reset. Therefore, when the turn-on signal is input after the
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preset time has passed, the panel information should be
generated again through re-execution of the first sensing
period (SST1) and the second sensing period (SST2). In the
display period (DT), the controller 130 may generate a
compensation value based on the generated panel informa-
tion. The controller 130 may generate a compensation image
signal in accordance with the compensation value and
display an image on the display panel 110 according to the
compensation image signal.

[0085] FIG. 6 shows a voltage change of driving power
when the user inputs the turn-on signal within the preset time
(Td). When the turn-off signal is input, pixel-driving power
(EVDD) is blocked at the time point at which the turn-off
signal is input, and the voltage thereof may be lowered. At
this time, IC-driving power (VDD) may maintain the volt-
age in the high state for the preset time (Td). The controller
130 receives second driving power (VDD2) corresponding
to the IC-driving power (VDD) and thus may not be reset
while the voltage of the IC-driving power (VDD) remains in
the high state.

[0086] Further, since the pixel-driving power (EVDD) is
not supplied to the display panel 110, the display panel 110
may not display the image before the turn-on signal is input
after the turn-off signal is generated.

[0087] When the turn-on signal is input within the preset
time (Td), the IC-driving power (VDD) may not be turned
off, and thus the voltage thereof may be maintained. Accord-
ingly, the controller 130 may operate without being reset.
When the controller 130 is not reset, the panel information
is not initialized, and the execution of the first sensing period
and the second sensing period is not required. Accordingly,
the controller 130 may directly execute the display period
(DT), and the display panel 110 may display the image since
the pixel-driving power (EVDD) enters the high state.
[0088] When the turn-on signal is input within the preset
time (Td) although the turn-off signal is input, the controller
130 may directly execute the display period (DT) without
executing the first sensing period and the second sensing
period, thereby shortening the time spent for displaying the
image after the turn-on signal is input.

[0089] FIG. 7 illustrates the case in which the pixel-
driving power (EVDD) is not immediately turned off when
the turn-off signal is input but is maintained for the preset
time (Td). In this case, black data may be supplied during the
preset time (Td) and the display panel 110 may appear black.
Since no image is displayed on the display panel 110 at the
time point at which the turn-off signal is input, power
consumption may be reduced.

[0090] FIG. 8 is a block diagram illustrating an embodi-
ment of the controller illustrated in FIG. 1, and FIG. 9 is a
timing diagram illustrating an embodiment of the operation
of the controller illustrated in FIG. 8.

[0091] Referring to FIG. 8, the controller 800 may store a
characteristic value of the display panel and may include a
memory 820 loaded in accordance with second driving
power (VDD2) and a compensation block 810 for receiving
the characteristic value of the display panel from the
memory 820 and generating a compensation value when the
memory 820 is loaded, and the second driving power
(VDD2) may be maintained for a preset time after being
turned on.

[0092] The compensation block 810 may compare the
characteristic value pre-stored in the memory 820 with panel
information transmitted in accordance with a sensing signal,
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and calculate the compensation value. The pre-stored char-
acteristic value may be stored in the memory 820. When
loaded, the memory 820 may provide the stored character-
istic value to the compensation block 810. When the con-
troller 800 receives the second driving power (VDD2), the
memory 820 may be loaded. The compensation block 810
may include a sensing period and a display period, operates
in one of a first driving scheme, in which, when turned on,
a sensing period of sensing characteristics of the display
panel is executed, after which a display period of displaying
an image on the display panel is executed, and a second
driving scheme, in which, when turned on, the display
period of displaying the image on the display panel is
executed, the compensation block 810 may operate in the
second driving scheme when turned on within the preset
time after being turned off.

[0093] The memory 820 may store the compensation
value in the form of a lookup table. Accordingly, the
compensation value may be stored in accordance with the
sensed and transmitted panel information.

[0094] Referring to FIG. 9, when the second driving
power (VDD2), generated in response to the turn-on signal,
is input, the controller 800 may start the operation. The
controller 800 may operate in a first driving scheme includ-
ing a sensing period (SST) of generating a compensation
value in accordance with the characteristic of the display
panel 110 illustrated in FIG. 1 when the second driving
power (VDD2) is input and a display period (DT) of
generating a compensation image signal (RGB') in accor-
dance with the compensation value generated in the sensing
period (SST) and displaying an image in accordance with
the compensation image signal (RGB') on the display panel
110, and a second driving scheme including the display
period (DT) of displaying the image on the display panel 110
in accordance with the pre-generated compensation value
when a turn-on signal is input. Here, it is illustrated that the
second turn-on signal is generated within a preset time (Td)
after a turn-off signal generated, but the first driving scheme
corresponds to the case in which the second turn-on signal
is not generated after the turn-off signal is generated and the
second driving scheme corresponds to the case in which the
illustrated second turn-on signal is generated within the
preset time (Td) after the turn-off signal is generated.
[0095] Second driving power transmitted to the controller
800 in the first driving scheme is represented as VDD2, and
second driving power transmitted to the controller 800 in the
second driving scheme is represented as VDD2'.

[0096] When the controller 800 is turned on and operates
in the first driving mode, the second driving power (VDD?2)
may be supplied in a high state, and the display period (DT)
may be executed after the sensing period (SST) is executed
for the preset time. The sensing period may include a loading
period of loading the memory 820 and a compensation
period of calculating a characteristic value read from the
loaded memory and a compensation value based on the
characteristic value and a sensing result. The compensation
period may continue for a long time since a sensing signal
should be applied to each horizontal line of the display
panel. When the turn-off signal is input, the second driving
power (VDD2) remains in the high state for the preset time
(Td) and then enters a low state, so that driving of the
controller 800 may stop when the preset time (Td) passes.
[0097] On the other hand, when the turn-on signal is
generated within the preset time (Td) after the turn-off signal
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is generated, the second driving power (VDD2') may con-
tinuously remain in the high state. At this time, since the
driving of the controller 800 does not stop, the controller 800
may operate in the second driving mode, and thus the time
at which the image signal is displayed may not be delayed.
The second driving mode does not need the sensing period,
thereby making the time at which the display period is
executed earlier.

[0098] FIG. 10 is a flowchart illustrating an embodiment
of a method of driving the organic light-emitting display
device illustrated in FIG. 1.

[0099] Referring to FIG. 10, when a turn-on signal is
input, a sensing period of generating a compensation value
corresponding to the characteristics of a display panel may
be executed in S1000. The turn-on signal may be transmitted
to a power unit for supplying power to the organic light-
emitting display device. Further, the turn-on signal may be
transmitted through a remote controller or may be transmit-
ted to the power unit in a manner such that the user controls
a switch attached to the organic light-emitting display
device. However, the present invention is not limited
thereto. The turn-on signal may be input into the power unit,
and the controller may receive driving power from the
power unit.

[0100] The sensing period may include a loading time of
loading 2 memory and a compensation period of reading a
characteristic value of the display panel stored in the loaded
memory and calculating a compensation value based on the
acquired panel information based on the read characteristic
value of the display panel and a sensing signal.

[0101] When the turn-on signal is input, pixel-driving
power to be supplied to the display panel, first driving power
to be supplied to a drive IC, and second driving power to be
supplied to the controller may be generated, and the gener-
ated pixel-driving power, first driving power, and second
driving power may be supplied to the display panel, the
drive IC, and the controller. The second driving power
supplied to the controller may be the same as the first driving
power. Further, the drive IC may receive the first driving
power to generate the second driving power, and supply the
second driving power to the controller. However, the present
invention is not limited thereto.

[0102] Then, the display period of compensating for the
image signal transmitted to the display panel in accordance
with the compensation value and displaying the image may
be executed in S1010. The controller may output a com-
pensation image signal and transmit the compensation image
signal to the drive IC. The drive IC may generate a data
signal based on the compensation image signal. The display
panel may display the image in accordance with the voltage
of the data signal.

[0103] Further, a turn-on signal may be detected after the
turning off in S1020. The second driving power transmitted
to the controller may remain in the high state while the
turn-on signal is detected. The second driving power may
remain in the high state for a preset time after the turn-off
signal is generated. Accordingly, the controller receiving the
second driving power for the preset time may not be reset,
and thus panel information stored in the controller may not
be initialized. Here, the second driving power may be one of
driving powers supplied from the power unit to the IC.
Further, the power unit may receive IC-driving power and
generate the second driving power transmitted to the con-
troller.
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[0104] When the turn-on signal is detected within the
preset time after the turn-off signal is input, the display
period may be re-executed in accordance with the preset
compensation value in S1030. When the turn-on signal is
generated within the preset time, the power unit may block
the second driving power, and thus the controller may not be
reset. Accordingly, panel information may not be initialized,
and the sensing period of generating the panel information
may not be needed. Therefore, when the turn-on signal is
input, the display period may be directly executed, and the
organic light-emitting display device may be turned on after
the turning off. As a result, it is possible to prevent the time
at which an image is displayed from being delayed.

[0105] The method of driving the organic light-emitting
display device may include a step of detecting a turn-on
signal, in which the display panel may receive a black data
signal before at least the turn-on signal is detected during a
preset time. At this time, even though pixel-driving power
supplied to the display panel remains in the high state, the
display panel appears black in accordance with the black
data, thereby reducing the amount of power consumed by
the display panel.

[0106] However, when the turn-on signal is detected after
the preset time passes, the controller may be reset and panel
information may be initialized, so that the display period
may be executed after the sensing period is executed again.

[0107] Further, the method of driving the organic light-
emitting display device may include a step of detecting the
turn-on signal in which the preset time may correspond to a
period during which a voltage of the second driving power
is lowered to a preset voltage.

[0108] Accordingly, it is possible to reduce power con-
sumption by preventing frequency generation of turning-on/
turning-off of the power unit and decreasing generated heat.
Further, it is possible to prevent the power unit from
breaking down due to the heat. In addition, a more conve-
nient organic light-emitting display device may be provided
to the user through a reduction in the time during which no
image is displayed on the display panel when the turn-on
signal is input within a short time after being turned off.

[0109] It will be apparent to those skilled in the art that
various modifications and variations can be made in the
organic light-emitting display and method of driving the
same of the present disclosure without departing from the
technical idea or scope of the disclosure. Thus, it is intended
that the present disclosure cover the modifications and
variations of this disclosure provided they come within the
scope of the appended claims and their equivalents.

What is claimed is:

1. An organic light-emitting display device, comprising:

a display panel;

a drive circuit configured to supply a driving signal to the
display panel; and

a controller configured to operate in one of a first driving
scheme, in which, when turned on, a sensing period of
sensing information of the display panel is executed
and then a display period of displaying an image on the
display panel is executed, and a second driving scheme,
in which, when turned on, the display period of dis-
playing the image on the display panel is executed, the
controller operating in the second driving scheme when
turned on within a preset time after being turned off.
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2. The organic light-emitting display device of claim 1,
wherein the controller executes the display period according
to a pre-generated compensation value when operating in the
second driving scheme.

3. The organic light-emitting display device of claim 1,
wherein the controller includes a compensation block, con-
figured to calculate a compensation value according to
information of the display panel and a characteristic value,
and a memory, configured to store the characteristic value
and provide the characteristic value to the compensation
block.

4. The organic light-emitting display device of claim 1,
wherein pixel-driving power for driving the display panel is
maintained for a preset time.

5. The organic light-emitting display device of claim 4,
wherein the drive circuit supplies a black data signal to the
display panel at least until a turn-on time within the preset
time.

6. The organic light-emitting display device of claim 1,
further comprising a power unit configured to transmit
pixel-driving power and 1C-driving power when turned on,
wherein the IC-driving power transmitted from the power
unit 1s not turned off within the preset time.

7. The organic light-emitting display device of claim 6,
wherein the preset time is a time during which a voltage of
the IC-driving power is lowered to a preset voltage.

8. An organic light-emitting display device, comprising:

a display panel configured to receive pixel-driving power
for operation thereof;

a drive circuit configured to operate in accordance with
IC-driving power and provide a data signal to the
display panel,

a controller configured to control the drive circuit and
operate in accordance with the IC-driving power; and

a power unit configured to supply the pixel-driving power
and the IC-driving power and maintain the IC-driving
power for a preset time after a turn-off signal is input.

9. The organic light-emitting display device of claim 8,
wherein the controller comprises:

a compensation block configured to generate a compen-
sation value for compensating for an image signal
transmitted to the display panel; and

a memory configured to store the compensation value and
supply the compensation value to the compensation
block, and

the memory is not loaded when the IC-driving power is
blocked.

10. The organic light-emitting display device of claim 8,
wherein the controller operates with a sensing period and a
display period, the sensing period including a loading period
of loading the memory and a compensation period of
calculating a compensation value based on the loaded sens-
ing period and sensed panel characteristic information, and
compensates for an image signal supplied to the display
panel by applying the compensation value during the display
period.

11. The organic light-emitting display device of claim 8,
wherein the pixel-driving power is maintained for at least
the preset time.

12. The organic light-emitting display device of claim 11,
wherein the drive circuit supplies a black data signal to the
display panel until a time point at which at least a turn-on
signal is detected within the preset time.
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13. A controller, comprising:

a memory configured to store a characteristic value of a
display panel and loaded in accordance with IC-driving
power; and

a compensation block configured to receive the display
panel characteristic value from the memory to generate
a compensation value when the memory is loaded,

wherein the IC-driving power is maintained for a preset
time after being turned off.

14. The controller of claim 13, wherein the compensation
block includes a sensing period and a display period, oper-
ates in one of a first driving scheme, in which, when turned
on, a sensing period of sensing characteristics of the display
panel is executed, after which a display period of displaying
an image on the display panel is executed, and a second
driving scheme, in which, when turned on, the display
period of displaying the image on the display panel is
executed, the compensation block operating in the second
driving scheme when turned on within the preset time after
being turned off.

15. The controller of claim 14, wherein the controller
executes the display period in accordance with a pre-
generated compensation value when operating in the second
driving scheme.
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16. A method of driving an organic light-emitting display
device, the method comprising:

executing a sensing period of generating a compensation
value corresponding to a characteristic of a display
panel by a controller when a turn-on signal is detected;

executing a display period of displaying an image by
compensating for an image signal transmitted to the
display panel in accordance with the compensation
value by the controller; and

re-executing the display period in accordance with the
compensation value when a turn-on signal is detected
within a preset time after being turned off.

17. The method of claim 16, wherein the controller
transmits a black data signal to the display panel until a time
point at which at least the turn-on signal is detected during
the preset time.

18. The method of claim 16, wherein an image is dis-
played with reference to a preset display panel characteristic
in the display period when the display period is re-executed.
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