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ORGANIC LIGHT EMITTING DISPLAY AND
METHOD FOR DRIVING THE SAME

[0001] This application claims the priority benefit of the
Korean Patent Application No. 10-2014-0178791 filed on
Dec. 11, 2014, which is incorporated herein by reference for
all purposes as if fully set forth herein.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] Embodiments of the invention relate to an organic
light emitting display and a method for driving the same.
[0004] 2. Discussion of the Related Art

[0005] An active matrix organic light emitting display
includes organic light emitting diodes (OLEDs) capable of
emitting light by itself and has advantages of a fast response
time, a high light emitting efficiency, a high luminance, a
wide viewing angle, and the like.

[0006] The OLED serving as a self-emitting element
includes an anode electrode, a cathode electrode, and an
organic compound layer formed between the anode electrode
and the cathode electrode. The organic compound layer
includes a hole injection layer HIL, a hole transport layer
HTL, an emission layer EML, an electron transport layer
ETL, and an electron injection layer EIL. When a driving
voltage is applied to the anode electrode and the cathode
electrode, holes passing through the hole transport layer HTL
and electrons passing through the electron transport layer
ETL move to the emission layer EML and form excitons. As
a result, the emission layer EML generates visible light.
[0007] The organic light emitting display has an array of
pixels, each including the OLED, and a luminance of the
pixels can be adjusted depending on the grayscale of video
data. As shown in FIG. 1, each pixel according to the related
art may include a driving thin film transistor (IFT) DT con-
trolling a driving current applied to the OLED and a switching
unit SC programming a gate-source voltage (hereinafter,
referred to as “Vgs™) of the driving TFT DT. The driving TFT
DT generates a drain-source current (hereinafter, referred to
as “Ids”) based on the programmed Vgs and supplies the Ids
to the OLED as the driving current. An amount of light emit-
ted by the OLED is determined depending on the driving
current.

[0008] A high potential driving power (hereinafter, referred
to as “VDDEL”) is applied to one electrode (for example, a
drain electrode) of the driving TFT DT, and a low potential
driving power (hereinafter, referred to as “VSSEL”) is
applied to the cathode electrode of the OLED, so that the
driving current can flow in each pixel.

[0009] The VDDEL according to the related art exists in a
saturation region RG2 on the Vds-Ids plane of the driving
TFT DT as shown in FIG. 2, so that the stability of an opera-
tion of the driving TFT DT is secured. The saturation region
RG2 indicates a voltage region in which the Ids does not
substantially change in spite of changes in the Vds. The
saturation region RG2 may be located on the right side of a
boundary point BP on the Vds-Ids plane. An active region
RG1 is differentiated from the saturation region RG2 by the
boundary point BP and indicates a voltage region in which the
Ids changes depending on changes in the Vds. The active
region RG1 may be located on the left side of the boundary
point BP on the Vds-Ids plane.

[0010] The VDDEL is uniformly determined with respect
to all display panels of the same model in consideration of the
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electrical characteristics of a display panel including a drain-
source voltage (hereinafter, referred to as “Vds”) depending
on the Vgs ofthe driving TFT DT, a line resistance of a power
line, changes in an operating voltage Voled of the OLED, etc.
As shown in FIG. 2, the VDDEL is determined to have a
sufficient voltage margin Vmg from the boundary point BP in
consideration of a process (or manufacturing ) deviation of all
the display panels, so that the driving TFT DT can always
operate in the saturation region RG2. The boundary point BP
may have a different value in each display panel due to minor
deviations of the electrical characteristics. A voltage of the
boundary point BP has a maximum value in the worst-per-
forming display panel having a large characteristic deviation
among the display panels of the same model and has a mini-
mum value in the best-performing display panel not having
any characteristic deviation among the display panels of the
same model. The boundary point BP is characterized in that it
may be shifted to the right due to the degradation of the
driving TFT DT and the OLED over time.

[0011] As shown in FIG. 3, the related art determines the
voltage (8V) of the boundary point BP of the worst-perform-
ing display panel (A) among the display panels of the same
model as a reference voltage and adds a voltage margin Vmg1
(0.5V) to the reference voltage in consideration of changes
over time, thereby determining a final VDDEL (8.5V). Then,
the final VDDEL (8.5V) is applied to the best-performing
display panel (B) as well as the worst-performing display
panel (A). As described above, in the related art, because the
VDDEL applied to the display panels of the same model is
determined based on the worst-performing display panel, the
voltage margin from the boundary point BP has a different
value in each display panel. Namely, the voltage margin
Vmgl may be 0.5V in the worst-performing display panel
(A), but the voltage margin Vmg2 may be 1.5V in the best-
performing display panel (B). According to the related art,
display panels having the electrical characteristics similar to
the best-performing display panel have unnecessarily large
voltage margins.

[0012] Suchunnecessarily large voltage margin leads to an
unnecessary increase in power consumption. The problem is
accentuated in mobile devices and smart devices implement-
ing the organic light emitting display. In wearable smart
devices having small-capacity battery power, low power con-
sumption is of paramount importance. Therefore, the related
art method of uniformly determining the VDDEL in a non-
optimal manner is not suitable to be applied to certain OLED
devices such as wearable smart devices.

SUMMARY OF EMBODIMENTS OF THE
INVENTION

[0013] Accordingly, embodiments of the invention provide
an organic light emitting display and a method for driving the
same capable of preventing or minimizing an excessive volt-
age margin from being added to a high potential driving
power and reducing power consumption by optimizing the
high potential driving power based on each display panel.

BRIEF DESCRIPTION OF THE DRAWINGS

[0014] The accompanying drawings, which are included to
provide a further understanding of the invention and are
incorporated in and constitute a part of this specification,
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illustrate embodiments of the invention and together with the
description serve to explain the principles of the invention. In
the drawings:

[0015] FIG. 1 schematically shows a connection configu-
ration of a pixel including an organic light emitting diode
(OLED) and a driving thin film transistor (TFT) connected
between a high potential driving power (hereinafter, referred
to as “VDDEL”) and a low potential driving power (herein-
after, referred to as “VSSEL”) according to the related art;
[0016] FIG. 2 shows an active region and a saturation
region divided by a boundary point on an operating charac-
teristic curve of the driving TFT according to the related art;
[0017] FIG. 3 shows an example where display panels of
the same model have different voltage margins from a bound-
ary point in the related art;

[0018] FIG. 4 illustrates a method for driving an organic
light emitting display according to an exemplary embodiment
of the invention;

[0019] FIG. 5 shows power lines connected to pixels of a
display panel according to an example of the invention;
[0020] FIG. 6 schematically shows a connection configu-
ration of a pixel shown in FIG. 5;

[0021] FIG. 7 illustrates in detail a driving method for opti-
mizing the VDDEL based on a sensing result of an total
current according to an exemplary embodiment of the inven-
tion;

[0022] FIG. 8 shows configuration of a device for optimiz-
ing the VDDEL based on a sensing result of an total current
according to an exemplary embodiment of the invention;
[0023] FIG. 9 illustrates a process and a result for optimiz-
ing the VDDEL in accordance with the driving method of
FIG. 7,

[0024] FIG. 10 illustrates in detail another driving method
for optimizing the VDDEL based on a sensing result of an
total current according to an exemplary embodiment of the
invention;

[0025] FIG. 11 illustrates a process and a result for opti-
mizing the VDDEL in accordance with the driving method of
FIG. 10;

[0026] FIG. 12 illustrates in detail a driving method for
optimizing the VDDEL based on a sensing result of bright-
ness of transmitted light according to an exemplary embodi-
ment of the invention;

[0027] FIG. 13 shows configuration of a device for opti-
mizing the VDDEL based on a sensing result of brightness of
transmitted light according to an exemplary embodiment of
the invention,

[0028] FIG. 14 shows an example of a formation position of
a monitoring unit and a light sensing unit of FIG. 13;

[0029] FIG. 15 illustrates a process and a result for opti-
mizing the VDDEL in accordance with the driving method of
FIG. 12;

[0030] FIG. 16 illustrates in detail another driving method
for optimizing the VDDEL based on a sensing result of
brightness of transmitted light according to an exemplary
embodiment of the invention;

[0031] FIG. 17 illustrates a process and a result for opti-
mizing the VDDEL in accordance with the driving method of
FIG. 16;

[0032] FIG. 18 shows an example where display panels of
the same model have the same voltage margin from a bound-
ary point in an exemplary embodiment of the invention; and
[0033] FIG. 19 shows an organic light emitting display
according to an exemplary embodiment of the invention.
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DETAILED DESCRIPTION OF THE
ILLUSTRATED EMBODIMENTS

[0034] Reference will now be made in detail to embodi-
ments of the invention, examples of which are illustrated in
the accompanying drawings. Wherever possible, the same
reference numbers will be used throughout the drawings to
refer to the same or like parts. It will be paid attention that
detailed description of known arts will be omitted if it is
determined that the arts can mislead the embodiments of the
invention.

[0035] Exemplary embodiments of the invention will be
described with reference to FIGS. 4 to 19.

[0036] FIG. 4 illustrates a method for driving an organic
light emitting display according to an exemplary embodiment
ofthe invention. F1G. 5 shows power lines connected to pixels
of a display panel according to an example of the invention.
FIG. 6 schematically shows a connection configuration of a
pixel shown in FIG. 5.

[0037] As shown in FIG. 4, a method for driving an organic
light emitting display according to the embodiment of the
invention (hereinafter, referred to as “driving method accord-
ing to the embodiment of the invention”) is considered for
optimizing a high potential driving power (hereinafter,
referred to as “VDDEL”) based on each display panel. The
driving method according to the embodiment of the invention
may include steps S10 to S60 and may further include steps
S70 and S80 in consideration of changes over time. All the
components of the organic light emitting display according to
all embodiments of the present invention are operatively
coupled and configured.

[0038] Thedriving method according to the embodiment of
the invention applies a predetermined initial value of the
VDDEL and a test pattern to a display panel when a system is
powered on by a user, in step S10.

[0039] As shown in FIGS. 5§ and 6, the display panel may
include a plurality of pixels PIX arranged in a matrix form.
The pixels PIX may be commonly connected to the VDDEL
through high potential power lines PL1 and may be com-
monly connected to a low potential driving power (hereinaf-
ter, referred to as “VSSEL”) through low potential power
lines PL2. Each pixel PIX may include a driving thin film
transistor (TFT) DT controlling a driving current applied to
an organic light emitting diode (OLED) and a switching unit
SC programming a gate-source voltage (hereinafter, referred
to as “Vgs”) of the driving TFT DT. The switching unit SC
sets the Vgs of the driving TFT DT in response to a gate signal
from a gate line GL and a data signal from a data line DL. The
switching unit SC may include at least one switching TFT,
that is turned on or off in response to the gate signal, and at
least one capacitor. The driving TFT DT generates a drain-
source current (hereinafter, referred to as “Ids”) based on the
set Vgs and supplies the Ids to the OLED as the driving
current. An amount of light emitted by the OLED is deter-
mined depending on the driving current.

[0040] The initial value of the VDDEL may be selected as
a sufficient high voltage, so that the driving TFT DT can
operate in a saturation region RG2. The saturation region
RG2 indicates a voltage region, in which the Ids does not
substantially change depending on a drain-source voltage
(hereinafter, referred to as “Vds”) of the driving TFT DT. The
saturation region RG2 may be located on the right side of a
boundary point BP on the Vds-Ids plane (referring to FIGS. 9,
11, 15, and 17).
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[0041] Thetestpatternis a data pattern applied to the pixels
PIX of the display panel through the data lines and may be a
full white pattern or a display pattern indicating a specific
logo.

[0042] Thedriving method according to the embodiment of
the invention senses changes in driving characteristics of the
display panel while stepwise varying a voltage level of the
VDDEL from its initial value in a state where a test image is
displayed on the display panel by the initial value of the
VDDEL and the test pattern, in step S20.

[0043] In the following description, the term of “stepwise
varying” includes “consecutively varying” and “non-con-
secutively varying”. The driving characteristics of the display
panel include at least one among a total current (hereinafter,
referred to as “ISSEL”), which is a sum of currents flowing in
the low potential power lines PL2 of the display panel and a
brightness of light incident from the display panel. The
ISSEL indicates a sum of the drain-source currents Ids enter-
ing into the low potential power lines PL.2 from the pixels
PIX.

[0044] The driving method according to the embodiment of
the invention decides whether or not a sensed driving charac-
teristic value satisfies a critical condition, in step S30. In the
embodiment disclosed herein, the critical condition indicates
a condition for deciding whether or not the sensed driving
characteristic value (for example, a value of the ISSEL and/or
a value of the brightness of transmitted light) exists in an
active region RG1. The detailed critical condition is described
later with reference to FIGS. 7, 10, 12, and 16. Hereinafter,
the embodiment of the invention separately describes a
method for determining the optimum VDDEL using the
ISSEL and a method for determining the optimum VDDEL
using the brightness of transmitted light transmitted through
the display panel. However, the embodiment of the invention
may determine the optimum VDDEL using both the ISSEL
and the brightness of transmitted light.

[0045] The active region RG1 indicates a voltage region in
which the Ids changes depending on the Vds of the driving
TFT DT, and may be located on the left side of the boundary
point BP on the Vds-Ids plane (referring to FIGS. 9, 11, 15,
and 17). The active region RG1 is differentiated from the
saturation region RG2 by the boundary point BP. The active
region RG1 may include a linear region, in which the Ids
linearly varies depending on the Vds, and a nonlinear region,
in which the Ids nonlinearly varies depending on the Vds.
[0046] The driving method according to the embodiment of
the invention returns to step S20 when the sensed driving
characteristic value does not satisfy the critical condition as a
result of the decision of step S30. The driving method accord-
ing to the embodiment of the invention repeatedly performs
steps S20 and S30 until the sensed driving characteristic value
satisfies the critical condition.

[0047] Thedriving method according to the embodiment of
the invention sets a voltage level of the VDDEL obtained
when the sensed driving characteristic value satisfies the criti-
cal condition as a result of the decision of step S30, as a
reference value of the VDDEL, in step S40.

[0048] The driving method according to the embodiment of
the invention adds a predetermined voltage margin to the
reference value of the VDDEL and determines a final value of
the VDDEL, in step S50. The initial value of the VDDEL and
the reference value of the VDDEL are provisional values that
are used to determine the final value of the VDDEL. The
voltage margin may be a fixed value which is not variable
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during the operation of the display panel. Also, the voltage
margin may have the same value for all display panels belong-
ing to the same model.

[0049] Thereference value of the VDDEL is determined as
a voltage value of the active region RG1. The voltage margin
is selected as a minimum value among voltage values that
cause the final value of the VDDEL to be determined in the
saturation region RG2.

[0050] Thedriving method according to the embodiment of
the invention drives the display panel using the final value of
the VDDEL in step S60. The final value of the VDDEL means
a compensated value of the VDDEL for driving the display
panel.

[0051] The boundary point BP is characterized in that it
may be shifted to the right due to the degradation of the
driving TFT DT and the OLED over time. When the boundary
point BP is shifted to the right (namely, when a width of the
active region RG1 increases in a characteristic curve of the
driving TFT DT), the previously determined final value of the
VDDEL does not exist in (i.e. no longer falls within) the
saturation region RG2 and belongs to (i.e. shifts to) the active
region RG1. Therefore, the stability of an operation of the
driving TFT DT may be reduced.

[0052] Hence, the driving method according to the embodi-
ment of the invention may further include steps S70 and S80
for renewing the final value of the VDDEL to an optimum
value depending on the changes over time.

[0053] Thedriving method according to the embodiment of
the invention may count and accumulate a driving time in step
S70 and may decide whether or not an accumulated count
value is equal to or greater than a previously set value in step
S80. Each time the accumulated count value is equal to or
greater than the previously set value, the driving method
according to the embodiment of the invention may return to
step S10 and perform steps S10 to S60.

[0054] FIG. 7 illustrates in detail a driving method for opti-
mizing the VDDEL based on a sensing result of the ISSEL
according to the embodiment of the invention. FIG. 8 shows
configuration of a device for optimizing the VDDEL based on
the sensing result of the ISSEL according to the embodiment
of the invention. FIG. 9 illustrates a process and a result for
optimizing the VDDEL in accordance with the driving
method of FIG. 7.

[0055] Referring to FIGS. 7 to 9, the driving method
according to the embodiment of the invention applies a pre-
viously set initial value VDDEL(i) of the VDDEL and a test
pattern to the display panel when the system is powered on by
the user, in step S10. The initial value VDDEL(i) of the
VDDEL may be selected as a sufficient high voltage, so that
the driving TFT DT can operate in the saturation region RG2.
[0056] Thedriving method according to the embodiment of
the invention senses a saturation ISSEL ISSEL(s) flowing in
the low potential power lines PL.2 of the display panel corre-
sponding to the initial value VDDEL(i) of the VDDEL using
a current sensing unit ISU in a state where a test image is
displayed on the display panel by the initial value VDDEL(1)
of the VDDEL and the test pattern, in step S15. The current
sensing unit ISU senses voltages V1 and V2 of both terminals
of a resistance R existing in the low potential power line PL.2
and divides a difference (V1-V2) between the voltages V1
and V2 by the resistance R, thereby sensing the desired
ISSEL.

[0057] Thedriving method according to the embodiment of
the invention stepwise reduces a voltage level VDDEL(m) of
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the VDDEL from the initial value VDDEL(}) of the VDDEL
through a VDDEL adjusting unit VAU in a state where the test
image is displayed on the display panel by the initial value
VDDEL(i) of the VDDEL and the test pattern. Further, the
driving method according to the embodiment of the invention
senses changes (i.e., a variation ISSEL ISSEL(v)) in the
ISSEL flowing in the low potential power lines PL.2 of the
display panel through the current sensing unit ISU each time
the voltage level VDDEL(m) of the VDDEL is reduced, in
step S20.

[0058] Thedriving method according to the embodiment of
the invention decides whether or not the variation ISSEL
ISSEL(v) satisfies a critical condition using a current com-
parator ICU. In other words, the driving method according to
the embodiment of the invention compares a reduction cur-
rent, that is reduced from the saturation ISSEL ISSEL(s) by a
previously set first value X1, with the variation ISSEL ISSEL
(v) using the current comparator ICU and decides whether or
not the variation ISSEL ISSEL(V) is equal to or less than the
reduction current, in step S30. In the embodiment disclosed
herein, the first value X1 may be 1% to 50% or 5% to 15%.

[0059] Thedriving method according to the embodiment of
the invention returns to step S20 when the variation ISSEL
ISSEL(v) is greater than the reduction current as a result of
the decision of step S30 through the current comparator ICU.
The driving method according to the embodiment of the
invention repeatedly performs steps S20 and S30 until the
variation ISSEL ISSEL(v) is equal to or less than the reduc-
tion current.

[0060] The driving method according to the embodiment of
the invention sets a voltage level of the VDDEL obtained
when the variation ISSEL ISSEL(v) is equal to or less than the
reduction current as a result of the decision of step S30
through the current comparator ICU, as a reference value
VDDEL(r) of the VDDEL, in step S40. The driving method
according to the embodiment of the invention adds a previ-
ously set voltage margin Vmg to the reference value VDDEL
(r) of the VDDEL to determine a final value VDDEL(f) of the
VDDEL and outputs a power control signal VCON, in step
S50.

[0061] Thedriving method according to the embodiment of
the invention produces the final value VDDEL(f) of the
VDDEL through the VDDEL adjusting unit VAU in response
to the power control signal VCON from the current compara-
tor ICU, supplies the final value VDDEL(f) of the VDDEL to
the high potential power lines PL1 of the display panel, and
drives the display panel using the final value VDDEL(f) of the
VDDEL, in step S60.

[0062] Thedriving method according to the embodiment of
the invention may further include steps S70 and S80 for
renewing the final value VDDEL(f) of the VDDEL to an
optimum value depending on the changes over time.

[0063] FIG. 10 illustrates in detail another driving method
for optimizing the VDDEL based on a sensing result of the
ISSEL according to the embodiment of the invention. FIG. 11
illustrates a process and a result for optimizing the VDDEL in
accordance with the driving method of FIG. 10.

[0064] Referring to FIGS. 10 and 11 along with FIG. 8, the
driving method according to the embodiment of the invention
applies a previously set initial value VDDEL(i) of the
VDDEL and a test pattern to the display panel when the
system is powered on by the user, in step S10. The initial value
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VDDEL(i)of the VDDEL may be selected as a sufficient high
voltage, so that the driving TFT DT can operate in the satu-
ration region RG2.

[0065] Thedriving method according to the embodiment of
the invention senses a saturation ISSEL ISSEL(s) flowing in
the low potential power lines PL.2 of the display panel corre-
sponding to the initial value VDDEL(i) of the VDDEL using
the current sensing unit ISU in a state where a test image is
displayed on the display panel by the initial value VDDEL(i)
of the VDDEL and the test pattern, in step S15. The current
sensing unit ISU senses voltages V1 and V2 of both terminals
of a resistance R existing in the low potential power line PL2
and divides a difference (V1-V2) between the voltages V1
and V2 by the resistance R, thereby sensing the desired
ISSEL.

[0066] Thedriving method according to the embodiment of
the invention stepwise reduces a voltage level VDDEL(m) of
the VDDEL from the initial value VDDEL(i) of the VDDEL
through the VDDEL adjusting unit VAU in a state where the
testimage is displayed on the display panel by the initial value
VDDEL(i) of the VDDEL and the test pattern. Further, the
driving method according to the embodiment of the invention
senses changes (i.e., a variation ISSEL ISSEL(v)) in the
ISSEL flowing in the low potential power lines PL.2 of the
display panel through the current sensing unit ISU each time
the voltage level VDDEL(m) of the VDDEL is reduced, in
step S20.

[0067] Thedriving method according to the embodiment of
the invention decides whether or not the variation ISSEL
ISSEL(v) satisfies a critical condition using the current com-
parator ICU. In other words, the driving method according to
the embodiment of the invention calculates a current change
slope SLP between the adjacent variation total currents
ISSEL(v), which are successively sensed, using the current
comparator ICU; in step S32.

[0068] For example, the variation ISSEL ISSEL(v) is
sensed as 80 mA when the voltage level VDDEL(m) of the
VDDEL is 8V, and the variation ISSEL ISSEL(v) is sensed as
79 mA when the voltage level VDDEL(m) of the VDDEL is
7.9V. In this instance, when the VDDEL is 7.9V, the current
change slope SLP is 1.01 (=80 mA/79 mA).

[0069] An example of the current change slope SLP
obtained through such a calculation method is shown in FIG.
11.

[0070] Thedriving method according to the embodiment of
the invention compares the current change slope SLP with a
previously set second value X2 and decides whether or not the
current change slope SLP is equal to or greater than the
second value X2, in step S34. In the embodiment disclosed
herein, the second value X2 may be 2% (i.e., 1.02)to 5% (i.e.,
1.05). For example, FIG. 11 shows that the second value X2
is set 1o 3% (i.e., 1.03).

[0071] Thedriving method according to the embodiment of
the invention returns to step S20 when the current change
slope SLP is less than the second value X2 as a result of the
decision of step S34 through the current comparator ICU. The
driving method according to the embodiment of the invention
repeatedly performs steps S20 and S30 until the current
change slope SLP is equal to or greater than the second value
X2.

[0072] Thedriving method according to the embodiment of
the invention sets a voltage level of the VDDEL obtained
when the current change slope SLP is equal to or greater than
the second value X2 as a result of the decision of step S34
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through the current comparator ICU, as a reference value
VDDEL(r) of the VDDEL, in step S40. The driving method
according to the embodiment of the invention adds a previ-
ously set voltage margin Vmg to the reference value VDDEL
(r) of the VDDEL to determine a final value VDDEL(f) of the
VDDEL and outputs a power control signal VCON, in step
S50.

[0073] Thedriving method according to the embodiment of
the invention produces the final value VDDEL(f) of the
VDDEL through the VDDEL adjusting unit VAU in response
to the power control signal VCON from the current compara-
tor ICU, supplies the final value VDDEL({) of the VDDEL to
the high potential power lines PL1 of the display panel, and
drives the display panel using the final value VDDEL(f) of the
VDDEL, in step S60.

[0074] Thedriving method according to the embodiment of
the invention may further include steps S70 and S80 for
renewing the final value VDDEL(f) of the VDDEL to an
optimum value depending on the changes over time.

[0075] FIG. 12 illustrates in detail a driving method for
optimizing the VDDEL based on a sensing result of bright-
ness of transmitted light according to the embodiment of the
invention. FIG. 13 shows configuration of a device for opti-
mizing the VDDEL based on a sensing result of brightness of
transmitted light according to the embodiment of the inven-
tion. FIG. 14 shows an example of a formation position of a
monitoring unit and a light sensing unit shown in FIG. 13.
FIG. 15 illustrates a process and a result for optimizing the
VDDEL in accordance with the driving method of FIG. 12.

[0076] Referring to FIGS. 12 to 15, the driving method
according to the embodiment of the invention applies a pre-
viously set initial value VDDEL(i) of the VDDEL and a test
pattern to a monitoring unit IMGP of the display panel when
the system is powered on by the user, in step S10. The initial
value VDDEL(I) of the VDDEL may be selected as a suffi-
cient high voltage. so that the driving TFT DT can operate in
the saturation region RG2. The monitoring unit IMGP may be
located in a display area of the display panel, on which the
image is displayed. Alternatively, as shown in FIG. 14, the
monitoring unit IMGP may be located in a non-display area
(i.e., a bezel area) outside the display area of the display
panel. The monitoring unit IMGP is implemented by normal
pixels configured so that the emission layer is included in the
OLED. When the monitoring unit IMGP is located in the
display area of the display panel, the test pattern (for example,
a display light of manufacturer logo displayed when the sys-
tem is powered on) applied to the monitoring unit IMGP may
be seen by the user. On the other hand, when the monitoring
unit IMGP is located in the non-display area of the display
panel, the test pattern applied to the monitoring unit IMGP
may not be seen by the user.

[0077] Thedriving method according to the embodiment of
the invention senses a saturation brightness LGT(s) of light
incident from the monitoring unit IMGP corresponding to the
initial value VDDEL(1) of the VDDEL using a light sensing
unit LSU in a state where a test image is displayed on the
monitoring unit IMGP by the initial value VDDEL() of the
VDDEL and the test pattern, in step S15. The light sensing
unit LSU may be disposed on a system printed circuit board
(PCB) disposed on a back surface of the display panel. The
light sensing unit LSU is structurally characterized in that it is
located opposite the monitoring unit IMGP so that the light
sensing can be smoothly performed.
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[0078] Thedriving method according to the embodiment of
the invention stepwise reduces a voltage level VDDEL(m) of
the VDDEL from the initial value VDDEL(i) of the VDDEL
through the VDDEL adjusting unit VAU in a state where the
test image is displayed on the monitoring unit IMGP of the
display panel by the initial value VDDEL(i) of the VDDEL
and the test pattern. Further, the driving method according to
the embodiment of the invention senses changes (i.e., a varia-
tion brightness LGT(v)) in brightness of light incident from
the monitoring unit IMGP using the light sensing unit LSU
each time the voltage level VDDEL(m) of the VDDEL is
reduced, in step S20.

[0079] Thedriving method according to the embodiment of
the invention decides whether or not the variation brightness
LGT(v) satisfies a critical condition using a light amount
comparator LCU. In other words, the driving method accord-
ing to the embodiment of the invention compares a reduction
brightness, that is reduced from the saturation brightness
LGT(s) by a previously set first value X1, with the variation
brightness LGT(v) using the light amount comparator LCU
and decides whether or not the variation brightness LGT(v) is
equal to or less than the reduction brightness, in step S30. In
the embodiment disclosed herein, the first value X1 may be
1% to 50% or 5% to 15%.

[0080] Thedriving method according to the embodiment of
the invention returns to step S20 when the variation bright-
ness LGT(v) is greater than the reduction brightness as a
result of the decision of step S30 through the light amount
comparator LCU. The driving method according to the
embodiment of the invention repeatedly performs steps S20
and S30 until the variation brightness LGT(v) is equal to or
less than the reduction brightness.

[0081] Thedriving method according to the embodiment of
the invention sets a voltage level of the VDDEL obtained
when the variation brightness LGT(v) is equal to or less than
the reduction brightness as a result of the decision of step S30
through the light amount comparator LCU, as a reference
value VDDEL(r) of the VDDEL, in step S40. The driving
method according to the embodiment of the invention adds a
previously set voltage margin Vmg to the reference value
VDDEL(r) of the VDDEL to determine a final value VDDEL
(D) of the VDDEL and outputs a power control signal VCON,
in step S50.

[0082] Thedriving method according to the embodiment of
the invention produces the final value VDDEL(f) of the
VDDEL through the VDDEL adjusting unit VAU in response
to the power control signal VCON from the light amount
comparator LCU, supplies the final value VDDEL(Y) of the
VDDEL to the high potential power lines PL1 of the display
panel, and drives the display panel using the final value
VDDEL({) of the VDDEL, in step S60.

[0083] Thedriving method according to the embodiment of
the invention may further include steps S70 and S80 for
renewing the final value VDDEL(f) of the VDDEL to an
optimum value depending on the changes over time.

[0084] FIG. 16 illustrates in detail another driving method
for optimizing the VDDEL based on a sensing result of
brightness of transmitted light according to the embodiment
of the invention. FIG. 17 illustrates a process and a result for
optimizing the VDDEL in accordance with the driving
method of FIG. 16.

[0085] Referringto FIGS. 16 and 17 along with FIG. 13, the
driving method according to the embodiment of the invention
applies a previously set initial value VDDEL(i) of the
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VDDEL and a test pattern to the monitoring unit IMGP of the
display panel when the system is powered on by the user, in
step S10. The initial value VDDEL(i) of the VDDEL may be
selected as a sufficient high voltage, so that the driving TFT
DT can operate in the saturation region RG2. A positionof the
monitoring unit IMGP was described above.

[0086] The driving method according to the embodiment of
the invention senses a saturation brightness LGT(s) of light
incident from the monitoring unit IMGP corresponding to the
initial value VDDEL(1) of the VDDEL using the light sensing
unit L.SU in a state where a test image is displayed on the
monitoring unit IMGP by the initial value VDDEL(1) of the
VDDEL and the test pattern, in step S15. A position of the
light sensing unit LSU was described above.

[0087] Thedriving method according to the embodiment of
the invention stepwise reduces a voltage level VDDEL(m) of
the VDDEL from the initial value VDDEL(i) of the VDDEL
through the VDDEL adjusting unit VAU in a state where the
test image is displayed on the monitoring unit IMGP of the
display panel by the initial value VDDEL(i) of the VDDEL
and the test pattern. Further, the driving method according to
the embodiment of the invention senses changes (i.e., a varia-
tion brightness LGT(v)) in brightness of light incident from
the monitoring unit IMGP using the light sensing unit LSU
each time the voltage level VDDEL(m) of the VDDEL is
reduced, in step S20.

[0088] Thedriving method according to the embodiment of
the invention decides whether or not the variation brightness
LGT(v) satisfies a critical condition using the light amount
comparator LCU. In other words, the driving method accord-
ing to the embodiment of the invention calculates a brightness
change slope SLP between the adjacent variation bright-
nesses LGT(v), which are successively sensed, using the light
amount comparator LCU, in step S32.

[0089] For example, the variation brightness LGT(v) is
sensed as 80 nit when the voltage level VDDEL(m) of the
VDDEL is 8V, and the variation brightness LGT(v) is sensed
as 79 nit when the voltage level VDDEL(m) of the VDDEL is
7.9V. In this instance, when the VDDEL is 7.9V, the bright-
ness change slope SLP is 1.01 (=80 nit/79 nit).

[0090] An example of the brightness change slope SLP
obtained through such a calculation method is shown in FIG.
17.

[0091] Thedriving method according to the embodiment of
the invention compares the brightness change slope SLP with
a previously set second value X2 and decides whether or not
the brightness change slope SLP is equal to or greater than the
second value X2, in step S34. In the embodiment disclosed
herein, the second value X2 may be 2% to 5%. For example,
FIG. 17 shows that the second value X2 is set to 3% (i.e.,
1.03).

[0092] Thedriving method according to the embodiment of
the invention returns to step S20 when the brightness change
slope SLP is less than the second value X2 as a result of the
decision of step S34 through the light amount comparator
LCU. The driving method according to the embodiment of the
invention repeatedly performs steps S20 and S30 until the
brightness change slope SLP is equal to or greater than the
second value X2.

[0093] The driving method according to the embodiment of
the invention sets a voltage level of the VDDEL obtained
when the brightness change slope SLP is equal to or greater
than the second value X2 as a result of the decision of step S34
through the light amount comparator LCU, as a reference
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value VDDEL(r) of the VDDEL, in step S40. The driving
method according to the embodiment of the invention adds a
previously set voltage margin Vmg to the reference value
VDDEL(r) of the VDDEL to determine a final value VDDEL
(D) of the VDDEL and outputs a power control signal VCON,
in step S50.

[0094] Thedriving method according to the embodiment of
the invention produces the final value VDDEL(f) of the
VDDEL through the VDDEL adjusting unit VAU in response
to the power control signal VCON from the light amount
comparator LCU, supplies the final value VDDEL({) of the
VDDEL to the high potential power lines PL1 of the display
panel, and drives the display panel using the final value
VDDEL() of the VDDEL, in step S60.

[0095] Thedriving method according to the embodiment of
the invention may further include steps S70 and S80 for
renewing the final value VDDEL(f) of the VDDEL to an
optimum value depending on the changes over time.

[0096] FIG. 18 shows an example where display panels of
the same model have the same voltage margin from a bound-
ary point BP when applying the embodiment ofthe invention.
[0097] Display panels of the same model have different
boundary point voltages because of a process deviation ther-
ebetween. In the related art, a voltage value of the VDDEL in
all the display panels of the same model was determined
based on the worst-performing display panel having a maxi-
mum boundary point voltage, so that the voltage value of the
VDDEL in all the display panels of the same model existed in
the saturation region. The voltage value of the VDDEL deter-
mined based on the worst-performing display panel was
equally applied to all the display panels of the same model.
Therefore, the voltage margin of the best-performing display
panel is different from that of the worst-performing display
panel. More particularly, the voltage margin of the best-per-
forming display panel is larger than that of the worst-perform-
ing display panel. Thus, in the related art, the display panel
similar to the best-performing display panel had an unneces-
sarily large voltage margin from a boundary point, which led
to unnecessary power consumption.

[0098] The embodiment of the invention individually opti-
mizes the VDDEL suitably for the characteristics of each
display panel of the same model through the above-described
driving method, considering that the display panels of the
same model have the different boundary point voltages (for
example, in FIG. 18, the worst-performing display panel (A)
has the boundary point voltage of 8V and the best-performing
display panel (B) has the boundary point voltage of 7V).
Namely, the embodiment of the invention senses changes in
the driving characteristics of the display panel while changing
the voltage level of the VDDEL and sets the reference value
VDDEL(r) of the VDDEL in the active region near the bound-
ary point based on the sensing result. Then, the embodiment
ofthe invention adds the minimum voltage margin Vmg to the
set reference value VDDEL(r) of the VDDEL and determines
the final value VDDEL(f) of the VDDEL in the saturation
region near the boundary point.

[0099] As described above, because the embodiment of the
invention optimizes the VDDEL suitably for the characteris-
tics of each display panel, the embodiment of the invention
has the following advantages. Firstly, the VDDEL in the
display panels of the same model can be differently deter-
mined. For example, as shown in F1G. 18, the worst-perform-
ing display panel (A) may have the VDDEL of 8.5V, and the
best-performing display panel (B) may have the VDDEL of
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7.5V. Secondly, all display panels of the same model can be
set to have the same voltage margin Vmg (which is a value
from the reference value VDDEL(r) to the final value VDDEL
(D) of each display panel). So, a voltage value Vy, which is a
difference value the boundary point BP and the final value
VDDEL(f), is the same in each display panel. Thirdly,
because the voltage margin Vmg can be minimized through
the optimization process, unnecessary power consumption
can be effectively prevented.

[0100] FIG. 19 shows the organic light emitting display
according to the embodiment of the invention.

[0101] As shown in FIG. 19, the organic light emitting
display according to the embodiment of the invention
includes a display panel 10, a controller 20, a driver integrated
circuit (IC) 30, a power IC 40, and a sensing unit 50. The
controller 20 may include a timing controller 22 and a com-
parator 24.

[0102] On the display panel 10, a plurality of data lines and
aplurality of gate lines cross each other, and pixels are respec-
tively arranged at crossings of the data lines and the gate lines
in a matrix form. The pixels were described above with ref-
erence to FIGS. 5 and 6. The display panel 10 includes power
lines for sensing the current and a monitoring unit for sensing
light. The monitoring unit may be located in a display area of
the display panel 10 and may be located in a non-display area
outside the display area.

[0103] The controller 20 may include a counter for count-
ing a driving time, a register for storing an accumulated count
value, and a comparator for comparing the accumulated count
value with a setting value.

[0104] Thetiming controller22 may generate a data control
signal DDC and a gate control signal GDC for controlling
operation timing of the driver IC 30 based on a timing sync
signal SYNC input from the outside.

[0105] The comparator 24 includes the current comparator
ICU and the light amount comparator LCU described above.
[0106] Thedriver IC 30 includes a source driver driving the
data lines and a gate driver driving the gate lines. The source
driver generates various values of a data voltage including a
test pattern in response to the data control signal DDC and
then supplies the data voltage to the data lines. The gate driver
generates a gate signal for selecting horizontal display lines of
the display panel 10, to which the data voltage will be applied,
and supplies the gate signal to the gate lines in a sequential
line manner.

[0107] The power IC 40 includes the above-described
VDDEL adjusting unit VAU. The power IC 40 produces the
initial value VDDEL(i) of the VDDEL and the final value
VDDEL() of the VDDEL in response to the power control
signal VCON from the comparator 24 and applies them to the
display panel 10.

[0108] Thesensing unit50includes the current sensing unit
ISU and the light sensing unit LSU described above. The
sensing unit 50 may be disposed on a system PCB disposed on
a back surface of the display panel 10.

[0109] Thelight sensing unit LSU is structurally character-
ized in that it is located opposite the monitoring unit so that
light incident from the monitoring unit of the display panel 10
can be smoothly sensed.

[0110] As described above, because the embodiment of the
invention optimizes the VDDEL suitably for the characteris-
tics of each display panel, the embodiment of the invention
has the advantages in that the VDDEL in the display panels of
the same model can be differently determined, the VDDEL in
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the display panels of the same model can have the same
voltage margin from the boundary point, and the unnecessary
power consumption can be prevented or minimized because
the voltage margin can be minimized through the optimiza-
tion process. The embodiment of the invention finds the ref-
erence value of the VDDEL for a short period of time using
the fact that the driving characteristics of the display panel
change depending on changes in the VDDEL, and adds the
minimum voltage margin to the reference value of the
VDDEL so that the driving TFT can operate in the saturation
region. Therefore, the final value of the VDDEL can be
reduced, and the unnecessary heat generation of the driving
TFT can be greatly reduced.

[0111] When the embodiment of the invention is applied to
mobile devices or wearable smart devices having small bat-
tery power, the embodiment of the invention can reduce the
power consumption and the heat generation and can increase
lifespan of the devices.

[0112] Theembodiments ofthe invention may be described
as follows.
[0113] A method for driving an organic light emitting dis-

play comprises applying an initial value of a high potential
driving power and a test pattern to a display panel and sensing
changes in driving characteristics of the display panel while
varying a voltage level of the high potential driving power
from the initial value; deciding whether or not a sensed driv-
ing characteristic value of the display panel satisfies a prede-
termined critical condition, setting a voltage level of the high
potential driving power obtained when the sensed driving
characteristic value satisfies the critical condition, as a refer-
ence value of the high potential driving power, and adding a
voltage margin to the reference value of the high potential
driving power to determine a final value of the high potential
driving power; and driving the display panel using the final
value of the high potential driving power, wherein the critical
condition indicates a condition that causes the sensed driving
characteristic value to exist in an active region in a driving
thin film transistor (TFT) drain-source voltage (Vds)-drain-
source current (Ids) plane of a display panel driving opera-
tion, and the final value of the high potential driving power is
less than the initial value of the high potential driving power
in a saturation region in the driving TFT Vds-Ids plane of the
display panel driving operation following the active region.
[0114] The reference value of the high potential driving
power is in the active region, and the voltage margin is
selected as a minimum value among voltage values that cause
the final value of the high potential driving power to fall
within the saturation region.

[0115] Thedriving characteristic value of the display panel
represents at least one among a total current flowing in low
potential power lines of the display panel connected to a low
potential driving power and a brightness of light generated
from the display panel.

[0116] The method further comprises when the driving
characteristic value of the display panel represents the total
current, sensing a saturation total current corresponding to the
initial value of the high potential driving power. The sensing
changes in the driving characteristics of the display panel
includes stepwise reducing the voltage level of the high
potential driving power and sensing a variation total current
each time the voltage level of the high potential driving power
is reduced. The step of deciding whether or not the sensed
driving characteristic value satisfies the critical condition
includes comparing a reduction current, which is reduced
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from the saturation total current by a first value, with the
variation total current and deciding whether or not the varia-
tion total current is equal to or less than the reduction current.
The first value can be approximately 1% to 50% or approxi-
mately 5% to 15% of the saturation total current.

[0117] When the driving characteristic value of the display
panel represents the total current, the sensing changes in the
driving characteristics of the display panel includes stepwise
reducing the voltage level of the high potential driving power
and calculating a current change slope between adjacent
variation total currents, which are successively sensed, while
sensing the variation total current each time the voltage level
of the high potential driving power is reduced. The step of
deciding whether or not the sensed driving characteristic
value satisfies the critical condition includes comparing the
current change slope with a second value and deciding
whether or not the current change slope is equal to or greater
than the second value. The second value can be approxi-
mately 1.02 to 1.05.

[0118] The method further comprises when the driving
characteristic value of the display panel represents the bright-
ness of light, sensing a saturation brightness corresponding to
the initial value of the high potential driving power. The
sensing changes in the driving characteristics of the display
panel includes stepwise reducing the voltage level of the high
potential driving power and sensing a variation brightness
each time the voltage level of the high potential driving power
is reduced. The step of deciding whether or not the sensed
driving characteristic value satisfies the critical condition
includes comparing a reduction brightness, which is reduced
from the saturation brightness by a first value, with the varia-
tion brightness and deciding whether or not the variation
brightness is equal to or less than the reduction brightness.
The first value can be approximately 1% to 50% or approxi-
mately 5% to 15% of the saturation brightness.

[0119] When the driving characteristic value of the display
panel represents the brightness of light, the sensing changes
in the driving characteristics of the display panel includes
stepwise reducing the voltage level of the high potential driv-
ing power and calculating a brightness change slope between
adjacent variation brightnesses, which are successively
sensed, while sensing the variation brightness each time the
voltage level of the high potential driving power is reduced.
The step of deciding whether or not the sensed driving char-
acteristic value satisfies the critical condition includes com-
paring the brightness change slope with a second value and
deciding whether or not the brightness change slope is equal
to or greater than the second value. The second value can be
approximately 1.02 to 1.05.

[0120] The method further comprises counting and accu-
mulating a driving time, and deciding whether or not an
accumulated count value is equal to or greater than a value.
Each time the accumulated count value is equal to or greater
than the value, sensing changes in the driving characteristics
of the display panel and determining the final value of the
high potential driving power are performed to renew the final
value of the high potential driving power.

[0121] An organic light emitting display comprises a dis-
play panel including a plurality of pixels, each pixel including
an organic light emitting diode (OLED) and a driving thin
film transistor (TFT) connected between a high potential
driving power and a low potential driving power; a driver
integrated circuit (IC) configured to drive the display panel; a
power IC configured to apply the high potential driving power
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to the display panel; a sensing unit configured to sense
changes in driving characteristics of the display panel each
time a voltage level of the high potential driving power varies
from an initial value of the high potential driving power in a
state where the initial value of the high potential driving
power and a test pattern are applied to the display panel; and
a comparator configured to decide whether or not a sensed
driving characteristic value of the display panel satisfies a
predetermined critical condition, to set a voltage level of the
high potential driving power obtained when the sensed driv-
ing characteristic value satisfies the critical condition, as a
reference value of the high potential driving power, and to add
a voltage margin to the reference value of the high potential
driving power to determine a final value of the high potential
driving power. The critical condition indicates a condition
that causes the sensed driving characteristic value to exist in
an active region, which indicates a voltage region in which the
drain-source current (Ids) changes depending on the drain-
source voltage (Vds) of a driving TFT during a display panel
driving operation, and the final value of the high potential
driving power is less than the initial value of the high potential
driving power in a saturation region following the active
region.

[0122] The reference value of the high potential driving
power is in the active region, and the voltage margin is
selected as a minimum value among voltage values, that
cause the final value of the high potential driving power to fall
within the saturation region.

[0123] Thedriving characteristic value of the display panel
represents at least one among a total current flowing in low
potential power lines of the display panel connected to the low
potential driving power and a brightness of light generated
from the display panel.

[0124] The driving characteristic value of the display panel
represents the total current. The sensing unit senses a satura-
tion total current corresponding to the initial value of the high
potential driving power and senses a variation total current
each time the voltage level of the high potential driving power
is stepwise reduced from the initial value. The comparator
compares a reduction current, that is reduced from the satu-
ration total current by a first value, with the variation total
current and sets a voltage level of the high potential driving
power obtained when the variation total current is equal to or
less than the reduction current, as the reference value of the
high potential driving power. The first value can be approxi-
mately 1% to 50% or approximately 5% to 15% of the satu-
ration total current.

[0125] Thedriving characteristic value of the display panel
represents the total current. The sensing unit senses a varia-
tion total current each time the voltage level of the high
potential driving power is stepwise reduced from the initial
value. The comparator calculates a current change slope
between adjacent variation total currents which are succes-
sively sensed, compares the current change slope with a sec-
ond value, and sets a voltage level of the high potential driving
power obtained when the current change slope is equal to or
greater than the second value, as the reference value of the
high potential driving power. The second value can be
approximately 1.02 to 1.05.

[0126] Thedriving characteristic value of the display panel
represents the brightness of light. The sensing unit senses a
saturation brightness corresponding to the initial value of the
high potential driving power and senses a variation brightness
each time the voltage level of the high potential driving power
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is stepwise reduced from the initial value. The comparator
compares a reduction brightness, that is reduced from the
saturation brightness by a first value, with the variation
brightness and sets a voltage level of the high potential driv-
ing power obtained when the variation brightness is equal to
or less than the reduction brightness, as the reference value of
the high potential driving power. The first value can be
approximately 1% to 50% or approximately 5% to 15% of the
saturation brightness.
[0127] The driving characteristic value of the display panel
represents the brightness of light. The sensing unit senses a
variation brightness each time the voltage level of the high
potential driving power is stepwise reduced from the initial
value. The comparator calculates a brightness change slope
between adjacent variation brightnesses which are succes-
sively sensed, compares the brightness change slope with a
second value, and sets a voltage level of the high potential
driving power obtained when the brightness change slope is
equal to or greater than the second value, as the reference
value of the high potential driving power. The second value
can be approximately 1.02 to 1.05.
[0128] The organic light emitting display further comprises
a controller configured to count and accumulate a driving
time and decide whether or not an accumulated count value is
equal to or greater than a value. Each time the accumulated
count value is equal to or greater than the previously set value,
the controller controls operations of the driver IC, the power
IC, the sensing unit, and the comparator and renews the final
value of the high potential driving power.
[0129] The driving characteristic value of the display panel
represents the brightness of light. The display panel includes
a monitoring unit on which the test pattern is displayed. The
sensing unit is on a back surface of the display panel and is
located opposite the monitoring unit.
[0130] The monitoring unit can be located in a display area
of the display panel. In another example, the monitoring unit
can be located in a non-display area of the display panel.
[0131] Although embodiments have been described with
reference to a number of illustrative embodiments thereof, it
should be understood that numerous other modifications and
embodiments can be devised by those skilled in the art that
will fall within the scope of the principles of this disclosure.
More particularly, various variations and modifications are
possible in the component parts and/or arrangements of the
subject combination arrangement within the scope of the
disclosure, the drawings and the appended claims. In addition
to variations and modifications in the component parts and/or
arrangements, alternative uses will also be apparent to those
skilled in the art.
What is claimed is:
1. A method for driving an organic light emitting display
comptrising:
applying an initial value of a high potential driving power
and a test pattern to a display panel and sensing changes
in driving characteristics of the display panel while vary-
ing a voltage level of the high potential driving power
from the initial value;
deciding whether or not a sensed driving characteristic
value of the display panel satisfies a predetermined con-
dition, setting a voltage level of the high potential driv-
ing power obtained when the sensed driving character-
istic value satisfies the predetermined condition, as a
reference value of the high potential driving power, and
adding a voltage margin to the reference value of the
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high potential driving power to determine a final value of
the high potential driving power; and

driving the display panel using the final value of the high
potential driving power,

wherein the predetermined condition indicates a condition
that causes the sensed driving characteristic value to
exist in an active region in a driving thin film transistor
(TFT) drain-source voltage (Vds)-drain-source current
(Ids) plane of a display panel driving operation, and the
final value ofthe high potential driving power is less than
the initial value of the high potential driving power in a
saturation region in the driving TFT Vds-Ids plane of the
display panel driving operation following the active
region.

2. The method of claim 1, wherein the reference value of

the high potential driving power is in the active region, and

wherein the voltage margin is selected as a minimum value
among voltage values that cause the final value of the
high potential driving power to fall within the saturation
region.

3. The method of claim 1, wherein the driving characteris-
tic value of the display panel represents at least one among a
total current flowing in low potential power lines of the dis-
play panel connected to a low potential driving power and a
brightness of light generated from the display panel.

4. The method of claim 3, further comprising:

when the driving characteristic value of the display panel
represents the total current, sensing a saturation total
current corresponding to the initial value of the high
potential driving power,

wherein the sensing changes in the driving characteristics
of the display panel includes stepwise reducing the volt-
age level of the high potential driving power and sensing
avariation total current each time the voltage level of the
high potential driving power is reduced, and

wherein the step of deciding whether or not the sensed
driving characteristic value satisfies the predetermined
condition includes comparing a reduction current,
which is reduced from the saturation total current by a
first value, with the variation total current and deciding
whether or not the variation total current is equal to or
less than the reduction current.

5. The method of claim 4, wherein the first value is 1% to
50% or 5% to 15% of the saturation total current.

6. The method of claim 3, wherein when the driving char-
acteristic value of the display panel represents the total cur-
rent, the sensing changes in the driving characteristics of the
display panel includes stepwise reducing the voltage level of
the high potential driving power and calculating a current
change slope between adjacent variation total currents, which
are successively sensed, while sensing the variation total cur-
rent each time the voltage level of the high potential driving
power is reduced, and

wherein the step of deciding whether or not the sensed
driving characteristic value satisfies the predetermined
condition includes comparing the current change slope
with a second value and deciding whether or not the
current change slope is equal to or greater than the sec-
ond value.

7. The method of claim 6, wherein the second value is 1.02
to 1.05.
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8. The method of claim 3, further comprising:

when the driving characteristic value of the display panel
represents the brightness of light, sensing a saturation
brightness corresponding to the initial value of the high
potential driving power,

wherein the sensing changes in the driving characteristics
of the display panel includes stepwise reducing the volt-
age level of the high potential driving power and sensing
a variation brightness each time the voltage level of the
high potential driving power is reduced, and

wherein the step of deciding whether or not the sensed
driving characteristic value satisfies the predetermined
condition includes comparing a reduction brightness,
which is reduced from the saturation brightness by a first
value, with the variation brightness and deciding
whether or not the variation brightness is equal to or less
than the reduction brightness.

9. The method of claim 8, wherein the first value is 1% to

50% or 5% to 15% of the saturation brightness.

10. The method of claim 3, wherein when the driving
characteristic value of the display panel represents the bright-
ness of light, the sensing changes in the driving characteris-
tics of the display panel includes stepwise reducing the volt-
age level of the high potential driving power and calculating
a brightness change slope between adjacent variation bright-
nesses, which are successively sensed, while sensing the
variation brightness each time the voltage level of the high
potential driving power is reduced, and

wherein the step of deciding whether or not the sensed
driving characteristic value satisfies the predetermined
condition includes comparing the brightness change
slope with a second value and deciding whether or not
the brightness change slope is equal to or greater than the
second value.

11. The method of claim 10, wherein the second value is

1.02 t0 1.05.

12. The method of claim 1, further comprising:

counting and accumulating a driving time; and

deciding whether or not an accumulated count value is
equal to or greater than a value,

wherein each time the accumulated count value is equal to
or greater than the value, sensing changes in the driving
characteristics of the display panel and determining the
final value of the high potential driving power are pet-
formed to renew the final value of the high potential
driving power.

13. An organic light emitting display comprising:

a display panel including a plurality of pixels, each pixel
including an organic light emitting diode (OLED) and a
driving thin film transistor (TFT) connected between a
high potential driving power and a low potential driving
power;

a driver integrated circuit (IC) configured to drive the dis-
play panel,

apower IC configured to apply the high potential driving
power to the display panel;

a sensing unit configured to sense changes in driving char-
acteristics of the display panel each time a voltage level
of the high potential driving power varies from an initial
value of the high potential driving power in a state where
the initial value of the high potential driving power and
a test pattern are applied to the display panel; and

a comparator configured to decide whether or not a sensed
driving characteristic value of the display panel satisfies

10
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a predetermined condition, to set a voltage level of the
high potential driving power obtained when the sensed
driving characteristic value satisfies the predetermined
condition, as a reference value of the high potential
driving power, and to add a voltage margin to the refer-
ence value of the high potential driving power to deter-
mine a final value of the high potential driving power,
wherein the predetermined condition indicates a condition
that causes the sensed driving characteristic value to
exist in an active region, which indicates a voltage region
in which the drain-source current (Ids) changes depend-
ing on the drain-source voltage (Vds) of a driving TFT
during a display panel driving operation, and the final
value of the high potential driving power is less than the
initial value of the high potential driving power in a
saturation region following the active region.

14. The organic light emitting display of claim 13, wherein
the reference value of the high potential driving power is in
the active region, and

wherein the voltage margin is selected as a minimum value

among voltage values, that cause the final value of the
high potential driving power to fall within the saturation
region.
15. The organic light emitting display of claim 13, wherein
the driving characteristic value of the display panel represents
at least one among a total current flowing in low potential
power lines of the display panel connected to the low potential
driving power and a brightness of light generated from the
display panel.
16. The organic light emitting display of claim 15, wherein
the driving characteristic value of the display panel represents
the total current,
wherein the sensing unit senses a saturation total current
corresponding to the initial value of the high potential
driving power and senses a variation total current each
time the voltage level of the high potential driving power
is stepwise reduced from the initial value, and
wherein the comparator compares a reduction current, that
is reduced from the saturation total current by a first
value, with the variation total current and sets a voltage
level of the high potential driving power obtained when
the variation total current is equal to or less than the
reduction current, as the reference value of the high
potential driving power.
17. The organic light emitting display of claim 16, wherein
the first value is 1% to 50% or 5% to 15% of the saturation
total current.
18. The organic light emitting display of claim 15, wherein
the driving characteristic value of the display panel represents
the total current,
wherein the sensing unit senses a variation total current
each time the voltage level of the high potential driving
power is stepwise reduced from the initial value, and

wherein the comparator calculates a current change slope
between adjacent variation total currents which are suc-
cessively sensed, compares the current change slope
with a second value, and sets a voltage level of the high
potential driving power obtained when the current
change slopeis equal to or greater than the second value,
as the reference value of the high potential driving
power.

19. The organic light emitting display of claim 18, wherein
the second value is 1.02 to 1.05.
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20. The organic light emitting display of claim 15, wherein
the driving characteristic value of the display panel represents
the brightness of light,

wherein the sensing unit senses a saturation brightness

corresponding to the initial value of the high potential
driving power and senses a variation brightness each
time the voltage level of the high potential driving power
is stepwise reduced from the initial value, and

wherein the comparator compares a reduction brightness,

that is reduced from the saturation brightness by a first
value, with the variation brightness and sets a voltage
level of the high potential driving power obtained when
the variation brightness is equal to or less than the reduc-
tion brightness, as the reference value of the high poten-
tial driving power.

21. The organic light emitting display of claim 20, wherein
the first value is 1% to 50% or 5% to 15% of the saturation
brightness.

22. The organic light emitting display of claim 15, wherein
the driving characteristic value of the display panel represents
the brightness of light,

wherein the sensing unit senses a variation brightness each

time the voltage level of the high potential driving power
is stepwise reduced from the initial value, and

wherein the comparator calculates a brightness change

slope between adjacent variation brightnesses which are
successively sensed, compares the brightness change
slope with a second value, and sets a voltage level of the
high potential driving power obtained when the bright-

Jun. 16,2016

ness change slope is equal to or greater than the second
value, as the reference value of the high potential driving
power.

23. The organic light emitting display of claim 22, wherein
the second value is 1.02 to 1.05.

24. The organic light emitting display of claim 13, further
comprising a controller configured to count and accumulate a
driving time and decide whether or not an accumulated count
value is equal to or greater than a previously set value,

wherein each time the accumulated count value is equal to

or greater than the previously set value, the controller
controls operations of the driver IC, the power IC, the
sensing unit, and the comparator and renews the final
value of the high potential driving power.

25. The organic light emitting display of claim 15, wherein
the driving characteristic value of the display panel represents
the brightness of light,

wherein the display panel includes a monitoring unit on

which the test pattern is displayed, and

wherein the sensing unit is on a back surface of the display

panel and is located opposite the monitoring unit.

26. The organic light emitting display of claim 25, wherein
the monitoring unit is located in a display area of the display
panel.

27.The organic light emitting display of claim 25, wherein
the monitoring unit is located in a non-display area of the
display panel.
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