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ORGANIC LIGHT EMITTING DISPLAY
DEVICE AND METHOD OF DRIVING
ORGANIC LIGHT EMITTING DISPLAY
DEVICE

CROSS REFERENCE TO RELATED
APPLICATION

[0001] Korean Patent Applications No. 10-2014-0097060,
filed on Jul. 30, 2014, and entitled, “Organic Light Emitting
Display Device and Method of Driving Organic Light Emit-
ting Display Device,” is incorporated by reference herein in
its entirety.

BACKGROUND

[0002] 1.Field

[0003] Oneormore embodiments described hereinrelate to
an organic light emitting display device and a method for
driving an organic light emitting display device.

[0004] 2. Description of the Related Art

[0005] An organic light emitting display uses organic light
emitting diodes (OLEDs) to emit light. The luminance of
light from each OLED depends on driving current. Generally,
luminance increases as driving current increases. The driving
current may be generated by a driving transistor in each pixel.
Over time, the driving transistor deteriorates. As a result, the
driving current output from the driving transistor decreases to
degrade display quality.

[0006] A current measuring unit has been proposed to
include semiconductor elements. The measuring capability
of such a current measuring unit may differ based on semi-
conductor manufacturing environment. As a result, measured
values output from multiple current measuring units may
differ from each other.

SUMMARY

[0007] In accordance with one embodiment, an organic
light emitting display device includes a display panel includ-
ing first to (n)th pixel blocks, each of the first to (n)th pixel
blocks having a plurality of pixels and where n>1; first to
(n)th current measuring circuits respectively connected to the
first to nth pixel blocks, the first to (n)th current measuring
circuits to measure driving currents of the pixels in the first to
(mth pixel blocks, respectively; and a timing controller to
adjust data signals applied to the pixels based on values
measured by the first to (n)th current measuring circuits,
wherein a (k)th current measuring circuit among the first to
(n)th current measuring circuits is to measure driving currents
of the pixels in a (k)th pixel block among the first to (n)th pixel
blocks, and is to measure a driving current of at least one
overlapped pixel among the pixels in a (k+1)th pixel block
that is adjacent to the (k)th pixel block, where 0<k<n.
[0008] The timing controller may adjust the data signals
based on the values measured by the first to (n)th current
measuring circuits to compensate a change of the driving
current of each of the pixels. The timing controller may adjust
a driving current applying time within one horizontal period
by adjusting the data signals, wherein the driving current
applying time may include a duration of time during which
the driving current is applied to an organic light emitting
diode (OLED) in each of the pixels. The timing controller
may adjust respective voltage levels of the data signals.
[0009] The device may include first to (n)th data drivers
respectively connected to the first to nth pixel blocks, the first
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to (n)th data drivers to apply the data signals to the pixels in
respective ones of the first to (n)th pixel blocks. The pixels in
the first to (n)th pixel blocks may receive the data signals from
the first to (n)th data drivers through respective data lines,
respectively, and the first to (n)th current measuring circuits
may measure the driving currents via the data lines. The (k)th
current measuring circuit may measure the driving current of
the at least one overlapped pixel via at least one data line
corresponding to the (k+1)th pixel block.

[0010] The timing controller may determine a driving cur-
rent determining value for the overlapped pixel based on a
value of the overlapped pixel measured by the (k)th current
measuring circuit and a value of the overlapped pixel mea-
sured by a (k+1)th current measuring circuit adjacent to the
(k)th current measuring circuit, wherein a data signal to be
applied to the overlapped pixel may be adjusted based on the
driving current determining value.

[0011] The timing controller may determine the driving
current determining value between the value measured by the
(k)th current measuring circuit and the value measured by the
(k+1)th current measuring circuit, and a difference between
the driving current determining value and the value measured
by the (k)th current measuring circuit may decrease as a
distance between the overlapped pixel and the (k)th pixel
block decreases.

[0012] The timing controller may determine the driving
current determining value based on a sum of a first value and
a second value, the first value may be determined based on a
product of the value measured by the (k)th current measuring
circuit by a first weight, the second value may be determined
based on a product of the value measured by the (k+1)th
current measuring circuitby a second weight, the first weight
increases as a distance between the overlapped pixel and the
(k)th pixel block decreases, and the second weight increases
as the distance between the overlapped pixel and the (k)th
pixel block increases.

[0013] In accordance with another embodiment, a method
for driving an organic light emitting display device includes
measuring driving currents of pixels in first to (n)th pixel
blocks of the display device using first to (n)th current mea-
suring circuits, respectively; and adjusting data signals
applied to the pixels based on values measured by the first to
(n)th current measuring circuits, wherein a (k)th current mea-
suring circuit among the first to (n)th current measuring cir-
cuits is to measure driving currents of the pixels in a (k)th
pixel block among the first to (n)th pixel blocks, and is to
measure a driving current of at least one overlapped pixel
among the pixels in a (k+1)th pixel block that is adjacent to
the (k)th pixel block, where O<k<n.

[0014] Adjusting the data signals may include adjusting the
data signals based on the values measured by the first to (n)th
current measuring circuits, to compensate a change of the
driving current of each of the pixels. The method may include
adjusting a driving current applying time within one horizon-
tal period by adjusting the data signals, wherein the driving
current applying time includes a time having a duration dur-
ing which the driving current is applied to an organic light
emitting diode (OLED) in each of the pixels. The respective
voltage levels of the data signals may be adjusted.

[0015] The method may include applying the data signals
to the pixels in the first to (n)th pixel blocks from first to (n)th
data drivers, respectively. The pixels in the first to (n)th pixel
blocks may receive the data signals from the first to (n)th data
drivers through a plurality of data lines, respectively, and the
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first to (n)th current measuring circuits may measure the
driving currents via the data lines. The method may include
measuring the driving current of the at least one overlapped
pixel using the (k)th current measuring circuit, the driving
current of the at least one overlapped pixel measured via at
least one data line corresponding to the (k+1)th pixel block.

[0016] The method may include determining a driving cur-
rent determining value for the overlapped pixel based on a
value of the overlapped pixel measured by the (k)th current
measuring circuit and a value of the overlapped pixel mea-
sured by a (k+1)th current measuring circuit adjacent to the
(k)th current measuring circuit, wherein a data signal applied
to the overlapped pixel is adjusted based on the driving cur-
rent determining value.

[0017] The method may include determining the driving
current between the value measured by the (k)th current mea-
suring circuit and the value measured by the (k+1)th current
measuring circuit, wherein a difference between the driving
current determining value and the value measured by the (k)th
current measuring circuit decreases as a distance between the
overlapped pixel and the (k)th pixel block decreases.

[0018] The method may include determining a first value
based on a product of the value measured by the (k)th current
measuring circuit and a first weight, determining a second
value based on a product of the value measured by the (k+1)th
current measuring circuit by a second weight, and determin-
ing the driving current determining value based on a sum of
the first value and the second value, wherein the first weight
increases as a distance between the overlapped pixel and the
(k)th pixel block decreases, and wherein the second weight
increases as the distance between the overlapped pixel and the
(k)th pixel block increases.

BRIEF DESCRIPTION OF THE DRAWINGS

[0019] Features will becomeapparent to those of skill in the
art by describing in detail exemplary embodiments with ref-
erence to the attached drawings in which:

[0020] FIG.1 illustrates an embodiment of an organic light
emitting display device;

[0021] FIG. 2A illustrates an embodiment of a pixel driven
during an emission period, and FIG. 2B illustrates the pixel
during a non-emission period;

[0022] FIG. 3illustrates a first current measuring unit and a
second measuring unit that alternately measure a driving
current of an overlapped pixel;

[0023] FIG. 4 illustrates an example of values of pixels
measured by first to third current measuring units when all the
pixels receive a same driving current;

[0024] FIG. 5 illustrates an example of driving current
determining values of overlapped pixels and measured values
of pixels when all the pixels receive a same driving current;
and

[0025] FIG. 6 illustrates an embodiment of a method for
driving an organic light emitting display device.

DETAILED DESCRIPTION

[0026] Example embodiments are described more fully
hereinafter with reference to the accompanying drawings;
however, they may be embodied in different forms and should
not be construed as limited to the embodiments set forth
herein. Rather, these embodiments are provided so that this
disclosure will be thorough and complete, and will fully
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convey exemplary implementations to those skilled in the art.
Like reference numerals refer to like elements throughout.
[0027] FIG. 1 illustrates an embodiment of an organic light
emitting display device 100 which includes a display panel
110, first to (n)th current measuring units 120-1, 120-2, and
120-3, a timing controller 130, a scan driver 140, a data driver
150-1, 150-2, and 150-3, and a power unit 160. The organic
light emitting display device may further include an emission
driver 170.

[0028] The display panel 110 may include first to (n)th
pixel blocks 113, 118, and 119, each having a plurality of
pixels 111 and 112. The pixels 111 and 112 emit light based
on a power voltage ELVDD and ELVSS and a voltage of a
data signal DATA1 to DATA3. Each of the pixels 111 and 112
may include a driving current providing unit and an organic
light emitting diode. The driving current providing unit gen-
erate driving current based on the voltage of the data signal
DATA1 to DATA3 and the power voltage ELVDD and ELVSS
provided to each pixel 111 and 112. The driving current
providing unit may provide the driving current to the organic
light emitting diode. As a result, the organic light emitting
diode emits light based on the driving current. The luminance
of light emitted from the organic light emitting diode
increases as the driving current increases.

[0029] Inoneembodiment, the display panel 110 is divided
into the first to (n)th blocks 113, 118, and 119. The second to
(n)th blocks 118 and 119 may include overlapped blocks 114
and 116, at least one of which has an overlapped pixel 112. In
FIG. 1, n is 3, and the display panel includes the first pixel
block 113, the second pixel block 118, and the third pixel
block 119. The second pixel block 118 may include the over-
lapped pixel 112 adjacent to the first pixel block 113. The
third pixel block 119 may include an overlapped pixel adja-
cent to the second pixel block 118.

[0030] In one embodiment, the first to (n)th pixel blocks
113, 118, and 119 are arranged along a shorter side direction.
The overlapped blocks 114 and 116 include a plurality of
pixel columns. The overlapped pixel 112 may be included in
one of the pixel columns. In another embodiment, the first to
(n)th pixel blocks are arranged along a longer side direction.
The overlapped blocks may include a plurality of pixel rows.
The overlapped pixel may be included in one of the pixel
rows.

[0031] The first to (n)th current measuring units 120-1,
120-2, and 120-3 may be connected to the first to (n)th pixel
blocks 113, 118, and 119, respectively. The first to (n)th
current measuring units 120-1, 120-2, and 120-3 may mea-
sure driving currents of the pixels in the first to (n)th pixel
blocks 113, 118, and 119, respectively. For example, the first
current measuring unit 120-1 may measure the driving cutr-
rent of the pixel in the first pixel block 113. The second
current measuring unit 120-2 may measure the driving cut-
rent of the pixel in the second pixel block 118. The third
current measuring unit 120-3 may measure the driving cur-
rent of the pixel in the third pixel block 119.

[0032] The first current measuring unit 120-1 may generate
a first measured value M1, by measuring a first current [1 that
is the driving current of the pixel in the first pixel block 113
within a non-emission period. In one embodiment, the non-
emission period is in one horizontal period. The second cur-
rent measuring unit 120-2 may generate a second measured
value M2 and M5, by measuring second current 12 and I5 that
is the driving current of the pixel in the second pixel block 118
within the non-emission period. The third current measuring
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unit 120-3 may generate a third measured value M3 and M7,
by measuring a third current I3 and 17 that is the driving
current of the pixel in the third pixel block 119 within the
non-emission period. An example of the pixel having the
driving current is explained with reference to FIGS. 2A and
2B.

[0033] A (l)th (k is an integer greater than 0 and smaller
than n) current measuring unit among the first to (n)th current
measuring units 113, 118, and 119 may measure the driving
currents of the pixels 111 in a (k)th pixel block, among the
first to nth pixel blocks 113, 118, and 119. The (k)th current
measuring unit may further measure a driving current of at
least one overlapped pixel among the pixels in a (k+1)th pixel
block adjacent to the (k)th pixel block.

[0034] As illustrated in FIG. 1, the first to third current
measuring units 120-1, 120-2, and 120-3 may measure the
driving currents of the pixels in the first to third pixel blocks,
respectively. Further, the first current measuring unit 120-1
may measure the driving current of the overlapped pixel 112
in the second pixel block 118 and adjacent to the first pixel
block 113. The second current measuring unit 120-2 may
measure the driving current of the overlapped pixel in the
third pixel block 119 and adjacent to the second pixel block
118. The first current measuring unit 120-1 may generate not
only the first measured value M1, but also a first overlapped
pixel measured value M4, by measuring a first overlapped
pixel current 14 that is the driving current of the overlapped
pixel in the second pixel block 118 within the non-emission
period. The second current measuring unit 120-2 may gener-
ate not only the second measured value M2 and M5, but also
a second overlapped pixel measured value M6, by measuring
asecond overlapped pixel current 16 that is the driving current
of the overlapped pixel in the third pixel block within the
non-emission period.

[0035] The first to (n)th current measuring units 120-1,
120-2, and 120-3 may include semiconductor elements. The
current measuring capability of the first to (n)th current mea-
suring units 120-1, 120-2, and 120-3 may be different from
each other, for example, according to a semiconductor manu-
facturing environment. Thus, the values measured by the first
to (n)th current measuring units 120-1, 120-2, and 120-3 may
be different, when the driving currents of all pixels are sub-
stantially the same.

[0036] For example, the first overlapped measured value
M4 of the overlapped pixel 112 in the second pixel block 118
measured by the first current measuring unit 120-1 may be
different from the second measured value M5 of the over-
lapped pixel 112 measured by the second current measuring
unit 120-2. Similarly, the second overlapped pixel measured
value M6 of the overlapped pixel included in the third pixel
block 119 measured by the second current measuring unit
120-2 may be different from the third measured value M7 of
the overlapped pixel measured by the third current measuring
unit 120-3.

[0037] If the timing controller 130 adjusts the data signals
DATAL1 to DATA3 only based on the first to third measured
values M1, M2, M3, M5, and M7 and ignores the first and
second overlapped pixel measured values M4 and M6, the
luminance oflight emitted from boundaries between the pixel
blocks 111, 118, and 119 may be significantly changed.
[0038] The timing controller 130 may adjust the data sig-
nals DATA1 to DATA3 applied to the pixels 111 and 112
based on the measured values M1 to M7 that are measured by
the first to (n)th current measuring units 120-1, 120-2, and
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120-3. The timing controller 130 may apply image data
DATALT' to DATA3' to the first to (n)th data drivers 150-1,
150-2, and 150-3, respectively. The timing controller 130
may control the scan driver 140 based on a first control signal
CTRL1 and may control the emission driver 170 based on a
second control signal CTRL2.

[0039] In one embodiment, the timing controller 130 may
adjust the data signals DATA1 to DATA3 based on the mea-
sured values M1 to M7, measured by the first to (n)th current
measuring units 120-1, 120-2, and 120-3, to compensate a
change of the driving current of each of the pixels 111 and
112. For example, the driving currents may decrease as the
performance of the driving transistors in the pixels 111 and
112 deteriorate. Thus, the timing controller 130 may adjust
the data signals DATA1 to DATA3 to compensate the driving
currents.

[0040] In one embodiment, the timing controller 130 may
adjust the driving current applying time within one horizontal
period by adjusting the data signals DATA1 to DATA3. The
driving current applying time may be a duration during which
the driving current is applied to the organic light emitting
diode in each of the pixels 111 and 112. In a digital driving
manner, the organic light emitting display device 100 may
display a gray scale value by controlling a light emitting
duration of each of the pixels 111 and 112. Thus, the timing
controller 130 may adjust the data signals DATA1 to DATA3
to control the light emitting duration of each of the pixels 111
and 112.

[0041] In another embodiment, the timing controller 130
may adjust voltage levels of the data signals DATA1 to
DATAZ3. In an analog driving manner, the organic light emit-
ting diode emits light with a gray scale value corresponding to
the driving currents. The driving transistors in the pixels may
generate the driving currents based on the voltage levels of the
data signals DATA1 to DATA3, respectively. Thus, the timing
controller 130 may adjust respective voltage levels of the
signals DATA1 to DATA3.

[0042] According to at least one embodiment, the timing
controller 130 may determine a driving current determining
value for the overlapped pixel 112 based on the measured
value (e.g., the first overlapped pixel measured value M4) of
the overlapped pixel 112 measured by the (k)th current mea-
suring unit and the measured value (e.g., the second measured
value M5) of the overlapped pixel 112 measured by the (k+1)
th current measuring unit adjacent to the (k)th current mea-
suring unit. The data signal (e.g., the data signal DATA?2)
applied to the overlapped pixel 112 may be adjusted based on
the driving current determining value.

[0043] As illustrated in FIG. 1, a driving current determin-
ing value of the overlapped pixel in the third pixel block 119
may be determined based on the second overlapped pixel
measured value M6 by the second current measuring unit
120-2 and the third measured value M7 by the third current
measuring unit 120-3. An example of the timing controller
130 determining the driving current determining value is
explained with reference to FIG. 5.

[0044] In one embodiment, the timing controller 130 may
determine the driving current determining value between the
measured value (e.g., the first overlapped pixel measured
value M4) measured by the (k)th current measuring unit and
the measured value (e.g., the second measured value M5)
measured by the (k+1)th current measuring unit. A difference
between the driving current determining value and the mea-
sured value (e.g., the first overlapped pixel measured value
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M4) measured by the (k)th current measuring unit may
decrease as a distance between the overlapped pixel 112 and
the (k)th pixel block (e.g., the first pixel block 113) decreases.

[0045] For example, the timing controller 130 may deter-
mine the driving current determining value near to the mea-
sured value (e.g., the first overlapped pixel measured value
M4) measured by the (k)th current measuring unit when the
overlapped pixel is closer to the (k)th pixel block than the
(k+1)th pixel block. The timing controller 130 may determine
the driving current determining value near to the measured
value (e.g., the second measured value M5) measured by the
(k+1)th current measuring unit when the overlapped pixel is
closer to the (k+1)th pixel block than the (k)th pixel block.

[0046] As illustrated in FIG. 1, the driving current deter-
mining value of the overlapped pixel 112 in the second pixel
block 118 may be determined near to the first overlapped
pixel measured value M4 measured by the first current mea-
suring unit 120-1 when the overlapped pixel 112 is closer to
the first pixel block 113 than the second pixel block 118, and
may be determined near to the second measured value M5
measured by the second current measuring unit 120-2 when
the overlapped pixel 112 is closer to the second pixel block
118 than the first pixel block 113.

[0047] Similarly, the driving current determining value of
the overlapped pixel in the third pixel block 119 may be
determined near to the second overlapped pixel measured
value M6 measured by the second current measuring unit
120-2 when the overlapped pixel is closer to the second pixel
block 118 than the third pixel block 119, and may be deter-
mined near to the third measured value M7 measured by the
third current measuring unit 120-3 when the overlapped pixel
112 is closer to the third pixel block 119 than the second pixel
block 118.

[0048] In one embodiment, the timing controller 130 may
determine the driving current determining value based on a
sum of a first value and a second value. The first value may be
calculated by multiplying the measured value measured by
the (k)th current measuring unit (e.g., the measured value M4
or M6) by a first weight being multiplied to the measured
value measured by the (k)th current measuring unit (e.g., the
measured value M4 or M6). The second value may be calcu-
lated by the (k+1)th current measuring unit (e.g., the over-
lapped pixel measured value M5 or M7) by a second weight.
The first weight may increase as a distance between the over-
lapped pixel (e.g., the overlapped pixel 112) and the (k)th
pixel block (e.g., the first pixel block 113) decreases. The
second weight may increase as the distance between the over-
lapped pixel (e.g., the overlapped pixel 112) and the (k)th
pixel block (e.g., the first pixel block 113) increases. That is,
the first weight may increase as the overlapped pixel (e.g., the
overlapped pixel 112) is closer to the (k)th pixel block (e.g.,
the first pixel block 113) and the second weight may increase
as the overlapped pixel (e.g., the overlapped pixel 112) is
farther to the (k)th pixel block (e.g., the first pixel block 113).

[0049] The value measured by the (k)th current measuring
unit may be a factor to determine the driving current deter-
mining value when the first weight increases and the second
weight decreases. On the other hand, the measured value by
the (k+1)th current measuring unit may be a factor to deter-
mine the driving current determining value when the first
weight decreases and the second weight increases.

[0050] The scan driver 140 generates scan signals and
applies the scan signals to the pixels 111 and 112, respec-
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tively. The scan driver 140 may be controlled by the first
control signal CTRL1 from the timing controller 130.
[0051] The organic light emitting display device 100 may
include the first to (n)th data drivers 150-1, 150-2, and 150-3.
In one embodiment, the first to (n)th data drivers 150-1,
150-2, and 150-3 may be connected to the first to nth pixel
blocks 113, 118, and 119, respectively. The first to (n)th data
drivers 150-1, 150-2, and 150-3 may apply the data signals
DATA1 to DATA3 to the pixels in the first to (n)th pixel blocks
113, 118, and 119.

[0052] Inoneembodiment, the pixels in the first to the (n)th
pixel blocks 113, 118, and 119 may receive the data signals
DATAT1 to DATA3 from the first to (n)th data drivers 150-1,
150-2, and 150-3 through a plurality of data lines. respec-
tively. The first to (n)th current measuring units 120-1, 120-2,
and 120-3 may measure the driving currents of the pixels via
the data lines, respectively. In one embodiment, the (k)th
current measuring unit may further measure the driving cur-
rent of the at least one overlapped pixel via at least one data
line corresponding to the (k+1)th pixel block. In one example
embodiment, the first to (n)th data drivers 150-1, 150-2, and
150-3 may include the first to (n)th current measuring units
120-1, 120-2, and 120-3, respectively.

[0053] The power unit 160 may apply a power voltage
ELVDD and ELVSS to the pixels 111 and 112. In one
example embodiment, the power unit 160 may apply voltages
to the scan driver 140, the first to (n)th data drivers 150-1,
150-2, and 150-3, and the emission driver 170.

[0054] Theemission driver 170 may generate emission sig-
nals EM, and apply the emission signals EM to the pixels. The
emission driver 170 may be controlled by the second control
signal CTRL2 from the timing controller 130.

[0055] As described above, the organic light emitting dis-
play device 100 may adjust the data signals DATA1 to DATA3
based on the measured values by the first to (n)th current
measuring units 120-1, 120-2, and 120-3, so that a decrease of
the driving currents caused by degradation of the driving
transistors may be compensated. Further, two neighboring
current measuring units (e.g., the (k)th current measuring unit
and the (k+1)th current measuring unit) may measure the
driving current of the overlapped pixel 112, so that a sudden
luminance change at the boundaries between the pixel blocks
111, 118, and 119 may decrease.

[0056] FIG. 2A illustrates an example of a pixel 211 which
emits light based on a driving current during an emission
period. FIG. 2B illustrates an example of the extraction of a
driving current from the pixel 211 during a non-emission
period.

[0057] Referring to FIGS. 2A and 2B, the pixel 211
includes a driving transistor TR1, a switching transistor TR2,
a driving current extracting switch SW1, and an organic light
emitting diode OLED. The switching transistor TR2 receives
a data signal DATA. The switching transistor TR2 applies the
data signal DATA to a gate electrode of the driving transistor
TR1 based on a scan signal. The driving transistor TR1 gen-
erates the driving current ID based on the data signal DATA
and a first power voltage ELVDD. In one example embodi-
ment, the emission period and the non-emission period may
be included in one horizontal period.

[0058] Further, as illustrated in FIG. 2A, the driving current
extracting switch SW1 connects the driving transistor TR1 to
the organic light emitting diode OLED during the emission
period. Thus, the driving current ID flows to a second power
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voltage ELVSS via the organic light emitting diode OLED.
The organic light emitting diode OLED emits light based on
the driving current ID.

[0059] Further, as illustrated in F1G. 2B, the driving current
extracting switch SW1 connects the driving transistor TR1 to
a current measuring unit CM outside of the pixel 211 during
the non-emission period. Thus, the driving current ID is
extracted outside of the pixel 211, and the current measuring
unit CM measures the extracted driving current ID. The struc-
ture of the pixel 211 may be different in other embodiments.
[0060] FIG. 3 illustrates an example where a first current
measuring unit and a second measuring unit alternately mea-
sure a driving current of an overlapped pixel. Referring to
FIGS. 1 and 3, the first current measuring unit CM1 measures
a first current 11 and a first overlapped pixel current 14. The
second current measuring unit CM2 measures a second cur-
rent 12 and I5 and a second overlapped pixel current 16. A
connecting switch SW2 applies a driving current I8 extracted
from the overlapped pixel (e.g., the overlapped pixel 122 of
FIG. 1) to the first current measuring unit CM1 as the first
overlapped pixel current 14 or to the second current measur-
ing unit CM2 as the second overlapped pixel current 16. The
connection switch SW2 applies the extracted driving current
18 to the first current measuring unit CM1, to allow the first
current measuring unit CM1 to measure the first overlapped
pixel current 14. Similarly, the second current measuring unit
CM2 measures the second overlapped pixel current 16.
[0061] The connection switch SW2 applies the extracted
driving current I8 to the second current measuring unit CM2,
such that the second current measuring unit CM2 measures
the second current 14. As described above, a portion of a
current path where the extracted driving current of the over-
lapped pixel flows is shared so that inner space of the display
panel may be utilized effectively.

[0062] FIG. 4 illustrates an example of values of pixels
measured by first to third current measuring units, according
to alonger side direction of adisplay panel of the organic light
emitting display device in FIG. 1, when all the pixels receive
the same driving currents. FIG. 5 illustrates an example of
driving current determining values of overlapped pixels and
measured values of pixels, according to a longer side direc-
tion of a display panel of the organic light emitting display
device in FIG. 1, when all the pixels receive the same driving
currents.

[0063] Referring to FIGS. 1 and 4, all the pixels in the
display panel may generate the same driving currents. The
first current measuring unit 120-1 measures a first measured
value M1 of a first pixel block A. The second current measur-
ing unit 120-2 measures a second measured value M2 of a
second pixel block B. The third current measuring unit 120-3
measures a third measured value M3 of a third pixel block C.
A difference between the first measured value M1 and the
second measured value M2 (i.e.,, M2-M1) may occur at a
boundary between the first pixel block A and the second pixel
block B. A difference between the second measured value M2
and the third measured value M3 may occur (i.e., M2-M3) at
a boundary between the second pixel block B and the third
pixel block C. If the timing controller 130 adjusts the data
signals DATA1 to DATA3 only based on the first to third
measured values M1, M2, and M3, and ignores the first and
second overlapped pixel measured values M4 and M6, the
luminance of light emitted from the boundaries may unex-
pectedly change. The luminance change at the boundaries
may be visible in some cases.
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[0064] Referring to FIG. 5, a driving current determining
value of a first pixel block D may be determined by the first
measured value M1. A second pixel block E and F may
include an overlapped block E and a remaining block F. A
third pixel block G and H may include a overlapped block G
and a remaining block H. A driving current determining value
of the remaining block F of the second pixel block may be
determined by the second measured value M2. A driving
current determining value of the remaining block H of the
third pixel block may be determined by the third measured
value M3. A driving current determining value of the over-
lapped block E of the second pixel block may be determined
based on the first measured value M1 and the second mea-
sured value M2. A driving current determining value of the
overlapped block G of the third pixel block may be deter-
mined based on the second measured value M2 and the third
measured value M3.

[0065] The driving current determining value of the over-
lapped block E of the second pixel block may be between the
first measured value M1 and the second measured value M2.
The driving current determining value of the overlapped
block G of the third pixel block may be between the second
measured value M2 and the third measured value M3.
[0066] As illustrated in FIG. 5, the driving current deter-
mining value may change from the first measured value M1 to
the second measured value M2, having a discontinuous form
according to a position of the overlapped pixel in the over-
lapped block E. The driving current determining value may
change from the second measured value M2 to the third
measured value M3, having a continuous form according to a
position of the overlapped pixel in the overlapped block G.
The driving current determining value may change in a dif-
ferent manner in other embodiments.

[0067] The data signals applied to the pixels may be
adjusted based on the driving current determining values, so
that a sudden luminance change at boundaries between the
pixel blocks may be prevented.

[0068] FIG. 6 illustrates an embodiment of a method for
driving an organic light emitting display device. The organic
light emitting display device may include a display panel
including first to (n)th pixel blocks, each having a plurality of
pixels. The method includes measuring driving currents using
first to (n)th current measuring units S110, and adjusting data
signals applied to the pixels S120.

[0069] The first to (n)th current measuring units may mea-
sure the driving currents of pixels in the first to (n)th pixel
blocks, respectively S110. A (k)th (k is an integer greater than
0 and smaller than n) current measuring unit among the first to
(n)th current measuring units may measure driving currents
of the pixels in a (k)th pixel block, among the first to nth pixel
blocks, and may also measure a driving current of at least one
overlapped pixel among the pixels in a (k+1)th pixel block
adjacent to the (k)th pixel block.

[0070] The data signals applied to the pixels may be
adjusted based on measured values measured by the first to
(n)th current measuring units S120.

[0071] Inan example embodiment, the data signals may be
adjusted based on the values measured by the first to (n)th
current measuring units, to compensate a change of the driv-
ing current of each of the pixels. For example, the driving
currents may decrease as the performance of the driving
transistors in the pixels deteriorates. Thus, the data signals
DATAL1 to DATA3 may be adjusted to compensate the driving
currents.
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[0072] In one example embodiment, a driving current
applying time may be adjusted within one horizontal period
by adjusting the data signals. The driving current applying
time may be a duration during which the driving current is
applied to an organic light emitting diode in each of the pixels.
In a digital driving manner, the organic light emitting display
device may display a gray scale value by controlling a light
emitting duration of each of the pixels. Thus, the data signals
may be adjusted to control the light emitting duration of each
of the pixels.

[0073] Inanother example embodiment, respective voltage
levels of the data signals may be adjusted. In an analog driving
manner, the organic light emitting diode emits light with a
gray scale value corresponding to the driving currents. The
driving transistors in the pixels may generate the driving
currents based on the voltage levels of the data signals,
respectively. Thus, respective voltage levels of the data sig-
nals may be adjusted.

[0074] Inanexample embodiment, a driving current deter-
mining value for the overlapped pixel may be determined
based on a measured value of the overlapped pixel, that is
measured by the (k)th current measuring unit, and a measured
value of the overlapped pixel, that is measured by a (k+1)th
current measuring unit adjacent to the (k)th current measur-
ing unit. A data signal applied to the overlapped pixel may be
adjusted based on the driving current determining value.
[0075] In an example embodiment, the driving current
determining value may be between the measured value mea-
sured by the (k)th current measuring unit and the measured
value measured by the (k+1)th current measuring unit. A
difference between the driving current determining value and
the measured value measured by the (k)th current measuring
unit decreases as a distance between the overlapped pixel and
the (k)th pixel block decreases. For example, the driving
current determining value may be determined near the mea-
sured value measured by the (k)th current measuring unit
when the overlapped pixel is nearer to the (k)th pixel block
than the (k+1)th pixel block, and may be determined near the
measured value measured by the (k+1)th current measuring
unit when the overlapped pixel is nearer to the (k+1)th pixel
block than the (k)th pixel block.

[0076] In an example embodiment, the driving current
determining value may be determined based on a sum of a
first value and a second value. The first value may be calcu-
lated by multiplying the measured value measured by the
(k)th current measuring unit by a first weight. The second
value may be calculated by multiplying the measured value
measured by the (k+1)th current measuring unit by a second
weight. The first weight may increase as a distance between
the overlapped pixel and the (k)th pixel block decreases. The
second weight may increase as the distance between the over-
lapped pixel and the (k)th pixel block increases.

[0077] For example, the first weight may increase as the
overlapped pixel is nearer to the (k)th pixel block. The second
weight may increase as the overlapped pixel is farther to the
(k)th pixel block. The measured value by the (k)th current
measuring unit may be a factor to determine the driving
current determining value when the first weight increases and
the second weight decreases. On the other hand, the measured
value by the (k+1)th current measuring unit may be a factor to
determine the driving current determining value when the
first weight decreases and the second weight increases.
[0078] In anexample embodiment, the pixels in the first to
the (n)th pixel blocks may receive the data signals from the
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first to (n)th data drivers through a plurality of data lines,
respectively. The first to (n)th current measuring units may
measure the driving currents of the pixels via the data lines,
respectively. In one example embodiment, the (k)th current
measuring unit may further measure the driving current of the
at least one overlapped pixel via at least one data line corre-
sponding to the (k+1)th pixel block. In one example embodi-
ment, the first to (n)th data drivers may include the first to
(n)th current measuring units, respectively.

[0079] As described above, the method of the organic light
emitting display device may adjust the data signals based on
values measured by the first to (n)th current measuring units,
so that a decrease of driving currents caused by degradation of
driving transistors may be compensated. Further, two neigh-
boring current measuring units (e.g., the (k)th current mea-
suring unit and the (k+1)th current measuring unit) may mea-
sure the driving current of the overlapped pixel, so that a
sudden luminance change at boundaries between pixel blocks
may decrease.

[0080] One or more of the aforementioned embodiments
include a display panel divided to first to third pixel blocks. In
other embodiments, the display panel may have a different
number of pixel blocks.

[0081] The present embodiments may be applied to any
display device and any system that includes or uses an organic
light emitting display device. For example, the present
embodiments may be applied to a television, a computer
monitor, a laptop, a digital camera, a cellular phone, a smart
phone, a smart pad, a personal digital assistant (PDA), a
portable multimedia player (PMP), a MP3 player, a naviga-
tion system, a game console, a video phone, etc.

[0082] By way of summation and review, in accordance
with one or more of the aforementioned embodiments, an
organic light emitting display device includes a plurality of
current measuring units. A (k)th current measuring unit mea-
sures driving currents of the pixels in a (k)th pixel block, and
further measures a driving current of at least one overlapped
pixel among the pixels in a (k+1)th pixel block adjacent to the
(k)th pixel block. Thus, the organic light emitting display
device may compensate the driving current based on the
measured values of the overlapped pixel by the current mea-
suring units, so that side effects from the deterioration of the
driving transistor may remarkably decrease.

[0083] The methods, processes, and/or operations
described herein may be performed by code or instructions to
be executed by a computer, processor, controller, or other
signal processing device. The computer, processor, control-
ler, or other signal processing device may be those described
herein or one in addition to the elements described herein.
Because the algorithms that form the basis of the methods (or
operations of the computer, processor, controller, or other
signal processing device) are described in detail, the code or
instructions for implementing the operations of the method
embodiments may transform the computer, processor, con-
troller, or other signal processing device into a special-pur-
pose processor for performing the methods described herein.

[0084] Also, another embodiment may include a computer-
readable medium, e.g., a non-transitory computer-readable
medium, for storing the code or instructions described above.
The computer-readable medium may be a volatile or non-
volatile memory or other storage device, which may be
removably or fixedly coupled to the computer, processor,
controller, or other signal processing device which is to
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execute the code or instructions for performing the method
embodiments described herein.

[0085] Example embodiments have been disclosed herein,
and although specific terms are employed, they are used and
are to be interpreted in a generic and descriptive sense only
and not for purpose of limitation. In some instances, as would
be apparent to one of skill in the art as of the filing of the
present application, features, characteristics, and/or elements
described in connection with a particular embodiment may be
used singly or in combination with features, characteristics,
and/or elements described in connection with other embodi-
ments unless otherwise indicated. Accordingly, it will be
understood by those of skill in the art that various changes in
foam and details may be made without departing from the
spirit and scope of the present invention as set forth in the
following claims.

What is claimed is:

1. An organic light emitting display device, comprising:

adisplay panel including first to (n)th pixel blocks, each of

the first to (n)th pixel blocks having a plurality of pixels
and where n>1;

first to (n)th current measuring circuits respectively con-

nected to the first to nth pixel blocks, the first to (n)th
current measuring circuits to measure driving currents
of the pixels in the first to (n)th pixel blocks, respec-
tively; and

a timing controller to adjust data signals applied to the

pixels based on values measured by the first to (n)th
current measuring circuits, wherein a (k)th current mea-
suring circuit among the first to (n)th current measuring
circuits is to measure driving currents of the pixels in a
(k)th pixel block among the first to (n)th pixel blocks,
and is to measure a driving current of at least one over-
lapped pixel among the pixels in a (k+1)th pixel block
that is adjacent to the (k)th pixel block, where 0<k<n.

2. The device as claimed in claim 1, wherein the timing
controller is to adjust the data signals based on the values
measured by the first to (n)th current measuring circuits to
compensate a change of the driving current of each of the
pixels.

3. The device as claimed in claim 1, wherein the timing
controller is to adjust a driving current applying time within
one horizontal period by adjusting the data signals, wherein
the driving current applying time includes a duration of time
during which the driving current is applied to an organic light
emitting diode (OLED) in each of the pixels.

4. The device as claimed in claim 1, wherein the timing
controller is to adjust respective voltage levels of the data
signals.

5. The device as claimed in claim 1, further comprising:

first to (n)th data drivers respectively connected to the first

to nth pixel blocks, the first to (n)th data drivers to apply
the data signals to the pixels in respective ones of the first
to (n)th pixel blocks.

6. The device as claimed in claim 1, wherein:

the pixels in the first to (n)th pixel blocks are to receive the

data signals from the first to (n)th data drivers through
respective data lines, respectively, and

the first to (n)th current measuring circuits are to measure

the driving currents via the data lines.

7. The device as claimed in claim 6, wherein the (k)th
current measuring circuit is to measure the driving current of
the at least one overlapped pixel via at least one data line
corresponding to the (k+1)th pixel block.
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8. The device as claimed in claim 1, wherein the timing
controller is to determine a driving current determining value
for the overlapped pixel based on a value of the overlapped
pixel measured by the (k)th current measuring circuit and a
value of the overlapped pixel measured by a (k+1)th current
measuring circuit adjacent to the (k)th current measuring
circuit, wherein a data signal to be applied to the overlapped
pixel is adjusted based on the driving current determining
value.

9. The device as claimed in claim 8, wherein:

the timing controller is to determine the driving current

determining value between the value measured by the
(k)th current measuring circuit and the value measured
by the (k+1)th current measuring circuit, and

a difference between the driving current determining value

and the value measured by the (k)th current measuring
circuit decreases as a distance between the overlapped
pixel and the (k)th pixel block decreases.

10. The device as claimed in claim 8, wherein:

the timing controller is to determine the driving current

determining value based on a sum of a first value and a
second value,
the first value is to be determined based on a product of the
value measured by the (k)th current measuring circuit by
a first weight,

the second value is to be determined based on a product of
the value measured by the (k+1)th current measuring
circuit by a second weight,

the first weight increases as a distance between the over-

lapped pixel and the (k)th pixel block decreases, and
the second weight increases as the distance between the
overlapped pixel and the (k)th pixel block increases.

11. A method for driving an organic light emitting display
device, the method comprising:

measuring driving currents of pixels in first to (n)th pixel

blocks of the display device using first to (n)th current
measuring circuits, respectively; and

adjusting data signals applied to the pixels based on values

measured by the first to (n)th current measuring circuits,
wherein a (k)th current measuring circuit among the first
to (n)th current measuring circuits is to measure driving
currents of the pixels in a (k)th pixel block among the
first to (n)th pixel blocks, and is to measure a driving
current of at least one overlapped pixel among the pixels
in a (k+1)th pixel block that is adjacent to the (k)th pixel
block, where O<k<n.

12. The method as claimed in claim 11, wherein adjusting
the data signals includes adjusting the data signals based on
the values measured by the first to (n)th current measuring
circuits, to compensate a change of'the driving current of each
of the pixels.

13. The method as claimed in claim 11, further comprising:

adjusting a driving current applying time within one hori-

zontal period by adjusting the data signals, wherein the
driving current applying time includes a time having a
duration during which the driving current is applied to an
organic light emitting diode (OLED) in each of the pix-
els.

14. The method as claimed in claim 11, wherein respective
voltage levels of the data signals are adjusted.

15. The method as claimed in claim 11, further comprising:

applying the data signals to the pixels in the first to (n)th

pixel blocks from first to (n)th data drivers, respectively.
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16. The method as claimed in claim 11, wherein:

the pixels in the first to (n)th pixel blocks receive the data
signals from the first to (n)th data drivers through a
plurality of data lines, respectively, and

the first to (n)th current measuring circuits measure the
driving currents via the data lines.

17. The method as claimed in claim 16, further comprising:

measuring the driving current of the at least one overlapped
pixel using the (k)th current measuring circuit, the driv-
ing current of the at least one overlapped pixel measured
via at least one data line corresponding to the (k+1)th
pixel block.

18. The method as claimed in claim 11, further comprising:

determining a driving current determining value for the
overlapped pixel based on a value of the overlapped
pixel measured by the (k)th current measuring circuit
and a value of the overlapped pixel measured by a (k+1)
th current measuring circuit adjacent to the (k)th current
measuring circuit, wherein a data signal applied to the
overlapped pixel is adjusted based on the driving current
determining value.
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19. The method as claimed in claim 18, further comprising:

determining the driving current between the value mea-
sured by the (k)th current measuring circuit and the
value measured by the (k+1)th current measuring cir-
cuit, wherein a difference between the driving current
determining value and the value measured by the (k)th
current measuring circuit decreases as a distance
between the overlapped pixel and the (k)th pixel block
decreases.

20. The method as claimed in claim 18, further comprising:

determining a first value based on a product of the value
measured by the (k)th current measuring circuit and a
first weight,

determining a second value based on a product of the value
measured by the (k+1)th current measuring circuit by a
second weight, and

determining the driving current determining value based
on a sum of the first value and the second value, wherein
the first weight increases as a distance between the over-
lapped pixel and the (k)th pixel block decreases, and
wherein the second weight increases as the distance
between the overlapped pixel and the (k)th pixel block
increases.
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