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CURRENT SENSING CIRCUIT AND
ORGANIC LIGHT EMITTING DISPLAY
DEVICE INCLUDING THE SAME

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims priority to and the benefit of
Korean Patent Application No. 10-2015-0017432, filed on
Feb. 4, 2015, in the Korean Intellectual Property Office, the
entire content of which is incorporated herein by reference in
its entirety.

BACKGROUND

[0002] 1.Field

[0003] Aspects of embodiments of the present invention
relate to a current sensing circuit and an organic light emitting
display device including the same.

[0004] 2. Description of the Related Art

[0005] In recent years, various types (kinds) of display
devices having reduced weight and volume in comparison to
a cathode ray tube have been developed. Examples of the
display devices may include a liquid crystal display device, a
field emission display device, a plasma display device, and an
organic light emitting display device.

[0006] Among these display devices, the organic light
emitting display device displays images using an organic
light emitting diode that generates light by recombination of
electrons and holes. The organic light emitting display device
has a high response speed and displays a clear image.

SUMMARY

[0007] Aspects of embodiments of the present invention are
directed toward a current sensing circuit and an organic light
emitting display device including the same.

[0008] According to an embodiment of the present inven-
tion, there is provided a current sensing circuit, including: a
firstintegrator configured to receivea first input current and to
output a first integration signal; a second integrator config-
ured to receive a second input current and to output a second
integration signal; and a current controller configured to con-
trol at least one of the first input current and the second input
current in response to the second integration signal.

[0009] In an embodiment, the current sensing circuit fur-
ther includes an output unit configured to receive the first
integration signal and the second integration signal, and to
output a signal corresponding to a difference between the first
integration signal and the second integration signal.

[0010] In an embodiment, the current sensing circuit fur-
ther includes: a first variable current source coupled to an
input terminal of the first integrator; and a second variable
current source coupled to an input terminal of the second
integrator.

[0011] In an embodiment, the current controller is further
configured to control an output current of the first variable
current source and an output current of the second variable
current source.

[0012] In an embodiment, the output current of the first
variable current source and the output current of the second
variable current source are substantially the same.

[0013] In an embodiment, the current controller is further
configured to compare a value of the second integration signal
with a reference value, and to increase the output current of
the first variable current source and the output current of the
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second variable current source when the value of the second
integration signal is greater than the reference value.

[0014] In an embodiment, the first input current decreases
as the output current of the first variable current source
increases, and wherein the second input current decreases as
the output current of the second variable current source
increases.

[0015] According to an embodiment of the present inven-
tion, there is provided an organic light emitting display
device, including: a plurality of pixels coupled to a plurality
of'scan lines and a plurality of data lines; and a current sensing
circuit configured to receive a first sensing current and a
second sensing current output from two of the data lines,
wherein the current sensing circuit includes: a first terminal
configured to receive the first sensing current; a second ter-
minal configured to receive the second sensing current; a first
integrator having an input terminal coupled to the first termi-
nal, the first integrator being configured to receive a first input
current and to output a first integration signal; a second inte-
grator having an input terminal coupled to the second termi-
nal, the second integrator being configured to receive a sec-
ond input current and to output a second integration signal;
and a current controller configured to control at least one of
the first input current and the second input current in response
to the second integration signal.

[0016] In an embodiment, the current sensing circuit fur-
ther includes an output unit configured to receive the first
integration signal and the second integration signal, and to
output a signal corresponding to a difference between the first
integration signal and the second integration signal.

[0017] In an embodiment, the current sensing circuit fur-
ther includes a first variable current source coupled to the
input terminal of the first integrator, and a second variable
current source coupled to the input terminal of the second
integrator.

[0018] In an embodiment, the current controller is further
configured to control an output current of the first variable
current source and an output current of the second variable
current source.

[0019] In an embodiment, the output current of the first
variable current source and the output current of the second
variable current source are substantially the same.

[0020] In an embodiment, the current controller is further
configured to compare a value of the second integration signal
with a reference value, and to increase the output current of
the first variable current source and the output current of the
second variable current source when the value of the second
integration signal is greater than the reference value.

[0021] In an embodiment, the first input current decreases
as the output current of the first variable current source
increases, and the second input current decreases as the out-
put current of the second variable current source increases.
[0022] Inanembodiment, the organic light emitting display
device further includes a multiplexer coupled to the datalines,
wherein the multiplexer is configured to select the two of the
data lines and to electrically connect the two of the data lines
to the first terminal and the second terminal, respectively.
[0023] In an embodiment, each of the pixels includes: an
organic light emitting diode; a pixel circuit between a scan
line, a data line, and an anode electrode of the organic light
emitting diode, and is configured to control a current supplied
to the organic light emitting diode; and a sensing switch
coupled between the anode electrode of the organic light
emitting diode and the data line.
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[0024] Inanembodiment, the pixel circuit includes: a driv-
ing transistor coupled between a driving voltage supply and
the anode electrode of the organic light emitting diode and
having a gate electrode coupled to a first node; a scan tran-
sistor coupled between the data line and the first node and
having a gate electrode coupled to the scan line; and a storage
capacitor coupled between the driving voltage supply and the
first node.

[0025] Inan embodiment, the pixel circuit further includes
acontrol transistor coupled between the driving transistor and
the organic light emitting diode.

[0026] In an embodiment, the data lines include a first
sensing data line electrically coupled to the first terminal of
the current sensing circuit and a second sensing data line
electrically coupled to the second terminal of the current
sensing circuit by the multiplexer, wherein at least one of
sensing switches coupled to the first sensing data line is
turned on, and wherein all the sensing switches coupled to the
second sensing data line are turned off.

BRIEF DESCRIPTION OF THE DRAWINGS

[0027] Example embodiments will now be described more
fully hereinafter with reference to the accompanying draw-
ings; 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
convey the scope of the example embodiments to those
skilled in the art.

[0028] Inthe drawing figures, dimensions may be exagger-
ated for clarity of illustration. Like reference numerals refer
to like elements throughout.

[0029] FIG. 1 is a diagram illustrating a current sensing
circuit according to an embodiment of the present invention;

[0030] FIG. 2 is a diagram illustrating a current controller
according to an embodiment of the present invention;

[0031] FIG. 3 is a diagram illustrating an organic light
emitting display device according to an embodiment of the
present invention;

[0032] FIG.4isadiagram showing a current sensing period
and a display period according to an embodiment of the
present invention;

[0033] FIG. 5 is a diagram illustrating an embodiment of
one of pixels shown in FIG. 3;

[0034] FIG. 6 is a diagram illustrating a current sensing
operation according to an embodiment of an organic light
emitting device shown in FIG. 3;

[0035] FIG. 7 is a diagram illustrating a current sensing
operation according to another embodiment of an organic
light emitting device shown in FIG. 3;

[0036] FIG. 8 is a diagram illustrating an organic light
emitting display device according to another embodiment of
the present invention;

[0037] FIG. 9 is a diagram illustrating an embodiment of
one of pixels shown in FIG. 8;

[0038] FIGS. 10-11 are diagrams illustrating a current
sensing operation according to an embodiment of an organic
light emitting display device shown in FIG. 8; and

[0039] FIGS. 12-13 are diagrams illustrating an organic
light emitting display device shown in FIG. 8.
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DETAILED DESCRIPTION

[0040] Hereinafter, various examples of embodiments will
be described in detail with reference to the accompanying
drawings.

[0041] FIG. 1 is a diagram illustrating a current sensing
circuit according to an embodiment of the present invention.
FIG. 2 is a diagram illustrating a current controller according
to an embodiment of the present invention.

[0042] Referring to FIG. 1, a current sensing circuit 10 may
include a first terminal T1, a second terminal T2, and a third
terminal T3.

[0043] A first sensing current Is1 and a second sensing
current Is2 to be measured may be input to the first terminal
T1 and the second terminal T2, respectively.

[0044] Anoutputsignal Vm, which is output from an output
unit 40, may be output through the third terminal T3.

[0045] The current sensing circuit 10 may include a first
integrator 21, a second integrator 22, a current controller 30,
the output unit 40, a first variable current source 51, and a
second variable current source 52.

[0046] The first integrator 21 may receive a first input cur-
rent il and output a first integration signal Vrl.

[0047] The first input current Iil may have a value smaller
than or equal to that of the first sensing current Is1.

[0048] In addition, an input terminal of the first integrator
21 may be coupled to the first terminal T1, and an output
terminal of the first integrator 21 may be coupled to the output
unit 40.

[0049] Thus, the first integrator 21 may supply the first
integration signal Vrl to the output unit 40.

[0050] The first integration signal Vr1 output from the first
integrator 21 may correspond to an integral value of the first
input current Iil, as shown in the following equation:

Vrl=dx[H1(1)dt

where A is a constant.

[0051] Thesecondintegrator 22 may receive a second input
current Ii2 and output a second integration signal Vr2.
[0052] The second input current li2 may have a value lower
than or equal to that of the second sensing current Is2.
[0053] Inaddition, an input terminal of the second integra-
tor 22 may be coupled to the second terminal T2, and an
output terminal of the second integrator 22 may be coupled to
the output unit 40.

[0054] Therefore, the second integrator 22 may supply the
second integration signal Vr2 to the output unit 40.

[0055] The second integration signal V12 output from the
second integrator 22 may correspond to an integral value of
the second input current 1i2 as shown in the following equa-
tion:

Vi2=dx[l20)d:

where A is a constant.

[0056] The current controller 30 may control at least one of
the first input current Iil and the second input current Ii2 in
response to the second integration signal Vr2 output from the
second integrator 22.

[0057] To control at least one of the first input current il
and the second input current 112, the current controller 30 may
receive the second integration signal Vr2 from the second
integrator 22.

[0058] Forexample, the current controller 30 may compare
a value of the second integration signal Vr2 with a preset or
predetermined reference value, and reduce the first input cur-
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rent Iil and the second input current 1i2 when the value of the
second integration signal Vr2 is greater than the reference
value.

[0059] As a result, saturation of the first integrator 21 and
the second integrator 22 may be reduced or prevented, and the
values of the first and second integration signals Vr1 and Vr2
may be accurately calculated.

[0060] Inaddition, when the value of the second integration
signal Vr2 is less than the reference value, the current con-
troller 30 may maintain the first input current Iil and the
second input current [i2.

[0061] To control the value of the first input current Iil
input to the firstintegrator 21, the first variable current source
51 may be coupled to the input terminal of the first integrator
21.

[0062] Therefore, as an output current Iv1 of the first vari-
able current source 51 increases, the first input current Iil
may decrease.

[0063] In other words, the first sensing current Is1 may
represent the sum of the output current Iv1 of the first variable
current source 51 and the first input current Iil. Therefore, as
the output current Iv1 of the first variable current source 51
increases, the first input current Iil may decrease, and as the
output current Ivl of the first variable current source 51
decreases, the first input current [i1 may increase.

[0064] Forexample, when the output current Iv1 of the first
variable current source 51 is set to zero, the first input current
111 may have a value equal to that of the first sensing current
Is1.

[0065] In addition, when the output current Iv1 of the first
variable current source 51 is set to be equal to the first sensing
current Is1, the first input current Iil may be set to zero.

[0066] For example, to reduce the first input current Iil to
an appropriate value, the output current Ivl of the first vari-
able current source 51 may be greater than zero and smaller
than the first sensing current Is1.

[0067] To control the value of the second input current Ii2
input to the second integrator 22, the second variable current
source 52 may be coupled to the input terminal of the second
integrator 22.

[0068] Therefore, as the output current Iv2 of the second
variable current source 52 increases, the second input current
1i2 may decrease.

[0069] In other words, the second sensing current Is2 may
represent the sum of the output current Iv2 of the second
variable current source 52 and the second input current li2. As
the output current [v2 of the second variable current source 52
increases, the second input current 1i2 may decrease, and as
the output current [v2 of the second variable current source 52
decreases, the second input current 1i2 may increase.

[0070] For example, when the output current Iv2 of the
second variable current source 52 is set to zero, the second
input current [i2 may have a value equal to the second sensing
current Is2.

[0071] In addition, the output current Iv2 of the second
variable current source 52 is set to be equal to the second
sensing current [s2, the second input current 1i2 may be set to
Zero.

[0072] For example, to reduce the second input current [i2
to an appropriate value, the output current Iv2 of the second
variable current source 52 may be set to be greater than zero
and lower than the second sensing current Is2.
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[0073] The current controller 30 may control the output
current vl of the first variable current source 51 and the
output current Iv2 of the second variable current source 52.
[0074] For example, the current controller 30 may control
the output current Iv1 of the first variable current source 51 by
supplying a first control signal Conl to the first variable
current source 51.

[0075] Inaddition, the current controller 30 may control the
output current Iv2 of the second variable current source 52 by
supplying a second control signal Con2 to the second variable
current source 52.

[0076] For example, the current controller 30 may control
the output current Iv1 of the first variable current source 51
and the output current Iv2 of the second variable current
source 52 to have the same or substantially the same value as
each other.

[0077] When input currents lil and 1i2 are greater than
expected, outputs of the integrators 21 and 22 may be satu-
rated.

[0078] To reduce or prevent the saturation of the integrators
21 and 22, the current controller 30 may compare the value of
the second integration signal Vr2 with the preset or predeter-
mined reference value, and increase the output current [vl of
the first variable current source 51 and the output current [v2
of the second variable current source 52 when the value of the
second integration signal Vr2 is greater than the reference
value.

[0079] In addition, the current controller 30 may compare
the value of the second integration signal Vr2 with the preset
or predetermined reference value, and maintain or reduce the
output current Iv1 of the first variable current source 51 and
the output current [v2 of the second variable current source 52
when the value of the second integration signal Vr2 is less
than the reference value.

[0080] Referring to FIG. 2, the current controller 30 may
include an analog-to-digital converter 31 and a control logic
32.

[0081] The analog-to-digital converter 31 may receive a
second integration signal Vr2 from the second integrator 22
and generate a digital signal Vr2' corresponding to the second
integration signal Vr2.

[0082] The control logic 32 may receive the digital signal
Vr2' from the analog-to-digital converter 31, compare a value
of the digital signal Vr2' with the preset or predetermined
reference value, and generate the first control signal Conl and
the second control signal Con?2 reflecting a comparison result.
[0083] As described above, when the value of the digital
signal Vr2' is greater than the preset or predetermined refer-
ence value, the control logic 32 may increase the output
current Ivl of the first variable current source 51 and the
output current Iv2 of the second variable current source 52.
[0084] Inaddition, when the value of the digital signal Vr2'
is less than the preset or predetermined reference value, the
control logic 32 may maintain or reduce the output current Ivl
of the first variable current source 51 and the output current
Iv2 of the second variable current source 52.

[0085] The output unit 40 may function to perform corre-
lated double sampling (CDS).

[0086] To perform CDS, the output unit 40 may receive the
first integration signal Vrl and the second integration signal
Vr2 from the first integrator 21 and the second integrator 22,
respectively.

[0087] In addition, the output unit 40 may generate the
output signal Vm corresponding to a difference between the
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first integration signal Vrl and the second integration signal
Vr2, and output the generated output signal Vm to the third
terminal T3.

[0088] FIG. 3 is a diagram illustrating an organic light
emitting display device according to an embodiment of the
present invention. FIG. 4 is a diagram showing a current
sensing period and a display period according to an embodi-
ment of the present invention.

[0089] Referring to FIG. 3, an organic light emitting dis-
play device 100 may include the current sensing circuit 10, a
plurality of pixels 110, a scan driver 130, a data driver 150, a
driving voltage supply 160, a timing controller 170 and a
multiplexer 200.

[0090] The plurality of pixels 110 may be coupled to a
plurality of scan lines S1 to Sn and a plurality of data lines D1
to Dm. For example, the pixels 110 may be arranged in an
nxm matrix.

[0091] In addition, each of the pixels 110 which receives a
first driving voltage ELVDD and a second driving voltage
ELVSS from the driving voltage supply 160 may generate
light in response to a data signal by a current flowing from the
first driving voltage ELVDD to the second driving voltage
ELVSS via an organic light emitting diode.

[0092] For example, the pixels 110 may display an image
(e.g., a predetermined image) by performing a light emitting
operation during a display period Pd.

[0093] In addition, the pixels 110 may maintain a non-
emission state during a current sensing period Ps.

[0094] The scan driver 130 may generate a scan signal in
response to control of the timing controller 170 and supply the
generated scan signal to the scan lines S1 to Sn.

[0095] For example, the scan driver 130 may supply a scan
signal to the pixels 110 through the scan lines S1 to Sn during
the display period Pd so that the data signal may be written to
the corresponding pixel.

[0096] In addition, the scan driver 130 may not supply the
scan signal during the current sensing period Ps.

[0097] The data driver 150 may generate a data signal in
response to control of the timing controller 170 and supply the
generated data signal to the data lines D1 to Dm.

[0098] Forexample, the datadriver 150 may generate a data
signal in response to an image signal supplied from the timing
controller 170 during the display period Pd, and supply the
generated data signal to the pixels 110 through the data lines
D1 to Dm.

[0099] Therefore, each of the pixels 110 may emit light
with a brightness corresponding to the data signal during the
display period Pd.

[0100] The datadriver 150 may supply an auxiliary voltage
(Va in FIG. 6) to at least some of the data lines D1 to Dm
during the current sensing period Ps.

[0101] The driving voltage supply 160 may supply the first
driving voltage ELVDD and the second driving voltage
ELVSS to the pixels 110.

[0102] For example, the driving voltage supply 160 may
convert an externally supplied voltage into the first driving
voltage ELVDD and the second driving voltage ELVSS.
[0103] The driving voltage supply 160 may include a plu-
rality of DC-DC converters.

[0104] Thedriving voltage supply 160 may change the first
driving voltage ELVDD and the second driving voltage
ELVSS.

[0105] Forexample, the driving voltage supply 160 may set
the first driving voltage ELVDD to a first voltage V1 having a
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positive polarity and the second driving voltage ELVSS to a
second voltage V2 having a negative polarity, during the
display period Pd.

[0106] However, the driving voltage supply 160 may setthe
first driving voltage ELVDD to the second voltage V2 having
the negative polarity and the second driving voltage ELVSS to
the first voltage V1 having the positive polarity, during the
current sensing period Ps.

[0107] For example, when the current sensing period Ps
starts, the driving voltage supply 160 may set each of the first
driving voltage ELVDD and the second driving voltage
ELVSS to the second voltage V2.

[0108] Subsequently, when the display period Pd starts, the
driving voltage supply 160 may change the first driving volt-
age ELVDD to the first voltage V1 and maintain the second
driving voltage ELVSS at the second voltage V2.

[0109] In another example, the driving voltage supply 160
may set the first driving voltage ELVDD and the second
driving voltage ELVSS to the first voltage V1 during the
current sensing period Ps.

[0110] Subsequently. when the display period Pd starts, the
driving voltage supply 160 may change the second driving
voltage ELVSS to the second voltage V2 and maintain the first
driving voltage ELVDD at the first voltage V1.

[0111] The timing controller 170 may control the scan
driver 130 and the data driver 150.

[0112] For example, the timing controller 170 may receive
a control signal from an external device and generate a signal
for controlling the scan driver 130 and the data driver 150 by
using the control signal.

[0113] Inaddition, the timing controller 170 may receive an
image signal from an external device, convert the image sig-
nal according to specifications of the data driver 150, and
supply the converted image signal to the data driver 150.
[0114] For example, the timing controller 170 may receive
the output signal Vm from the current sensing circuit 10.
[0115] To compensate for deterioration of the pixels 110,
the timing controller 170 may compensate for the image
signal by reflecting the output signal Vm.

[0116] The multiplexer 200 may be coupled to the data
lines D1 to Dm. In addition, the multiplexer 200 may select
two of the data lines D1 to Dm and electrically connect the
two selected data lines to the first terminal T1 and the second
terminal T2 of the current sensing circuit 10, respectively.
[0117] For example, the multiplexer 200 may electrically
connect the two selected data lines to the first terminal T1 and
the second terminal T2 ofthe current sensing circuit 10 during
the current sensing period Ps.

[0118] In addition, the multiplexer 200 may block an elec-
trical connection between the data lines D1 to Dm and the
current sensing circuit 10 during the display period Pd.
[0119] The current sensing circuit 10 may be coupled to the
multiplexer 200. For example, the current sensing circuit 10
may include the first terminal T1 and the second terminal T2
coupled to the multiplexer 200.

[0120] In addition, the current sensing circuit 10 may be
electrically coupled to the two data lines selected by the
multiplexer 200 through the first terminal T1 and the second
terminal T2, respectively.

[0121] Therefore, the current sensing circuit 10 may
receive the first sensing current Is1 and the second sensing
current Is2 from the two data lines, respectively.
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[0122] The current sensing circuit 10 may receive the first
sensing current Is1 and the second sensing current Is2 to
generate the final output signal Vm.

[0123] In addition, the current sensing circuit 10 may sup-
ply the generated output signal Vm to the timing controller
170 through the third terminal T3.

[0124] The detailed configuration and operation of the cur-
rent sensing circuit 10 are described in detail with reference to
FIGS. 1 and 2. Thus, a detailed description thereof may not be
provided.

[0125] FIG. 5 is a diagram illustrating an embodiment of
one of the pixels shown in FIG. 3. In FIG. 5, the pixel is
coupled to an n” scan line Sn and an m” data line Dm for
convenience of explanation.

[0126] Referring to FIG. 5, the pixel 110 may include an
organic light emitting diode OLED, a pixel circuit 112, and a
sensing switch Sw.

[0127] An anode electrode of the organic light emitting
diode OLED may be coupled to the pixel circuit 112, and a
cathode electrode thereof may be coupled to the second driv-
ing voltage ELVSS.

[0128] The above-described organic light emitting diode
OLED may generate light with a brightness (e.g., a predeter-
mined brightness) by a current supplied from the pixel circuit
112.

[0129] The pixel circuit 112 may be located between the
data line Dm, the scan line Sn, and the anode electrode of the
organic light emitting diode OLED. The pixel circuit may
control a current being supplied to the organic light emitting
diode OLED.

[0130] For example, the pixel circuit 112 may control the
amount of current being supplied to the organic light emitting
diode OLED in response to a data signal supplied to the data
line Dm, when a scan signal is supplied to the scan line Sn.
[0131] To control the amount of current, the pixel circuit
112 may include a driving transistor Md coupled between the
first driving voltage ELVDD and the organic light emitting
diode OLED:; a scan transistor Ms coupled between the driv-
ing transistor Md, the data line Dm, and the scan line Sn; and
a storage capacitor Cst coupled between a gate electrode and
a first electrode of the driving transistor Md.

[0132] A gate electrode of the scan transistor Ms may be
coupled to the scan line Sn, a first electrode thereof may be
coupled to the data line Dm, and a second electrode thereof
may be coupled to a first node N1.

[0133] The scan transistor Ms coupled to the scan line Sn
and the data line Dm may be turned on when the scan signal
is supplied from the scan line Sn, and may supply the data
signal supplied from the data line Dm to the storage capacitor
Cst. The storage capacitor Cst may charge a voltage corre-
sponding to the data signal.

[0134] The gate electrode of the driving transistor Md may
be coupled to the first node N1, the first electrode thereof may
be coupled to the first driving voltage ELVDD, and a second
electrode thereof may be coupled to the anode electrode of the
organic light emitting diode OLED.

[0135] Thedriving transistor Md may control the amount of
current flowing from the first driving voltage ELVDD to the
second driving voltage ELVSS through the organic light emit-
ting diode OLED on the basis of a voltage value stored in the
storage capacitor Cst.

[0136] The storage capacitor Cst may be coupled between
the first driving voltage ELVDD and the first node N1.
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[0137] The organic light emitting diode OLED may gener-
ate light corresponding to the amount of current being sup-
plied from the driving transistor Md.

[0138] The first driving voltage ELVDD may be main-
tained at the first voltage V1 having the positive polarity, and
the second driving voltage ELVSS may be maintained at the
second voltage V2 having the negative polarity so that each of
the pixels 110 may normally emit light during the display
period Pd.

[0139] A first electrode of a transistor may refer to one of a
source electrode and a drain electrode, and a second electrode
thereof may refer to the other electrode. For example, when
the first electrode refers to the source electrode, the second
electrode may refer to the drain electrode.

[0140] The sensing switch Sw may be coupled between the
anode electrode of the organic light emitting diode OLED and
the data line Dm.

[0141] During the display period Pd, all of the sensing
switches Sw may remain turned off, and during the current
sensing period Ps, some of the sensing switches Sw may
remain turned on.

[0142] The pixel structure shown in FIG. 5 is merely an
embodiment of the present invention, and the pixel 110 is not
limited thereto. The pixel circuit 112 actually has a circuit
configuration to supply the current to the organic light emit-
ting diode OLED, and one of various suitable known circuit
configurations may be selected therefor.

[0143] FIG. 6 is a diagram illustrating a current sensing
operation according to an embodiment of the organic light
emitting display device shown in FIG. 3. A case in which a
second data line D2 and a tenth data line D10 are selected by
the multiplexer 200 during the current sensing period Ps is
described with reference to FIG. 6.

[0144] Therefore, the second data line D2 and the tenth data
line D10 selected by the multiplexer 200 may be electrically
connected to the first terminal T1 and the second terminal T2
of the current sensing circuit 10, respectively.

[0145] For convenience of explanation, the data line D2
coupled to the first terminal T1 of the current sensing circuit
10 may be referred to as a first sensing data line Ds1.

[0146] Inaddition, the data line D10 coupled to the second
terminal T2 of the current sensing circuit 10 may be referred
to as a second sensing data line Ds2.

[0147] At least one of the sensing switches Sw coupled to
the first sensing data line Ds1 may be turned on.

[0148] For example, in order to detect a degree of deterio-
ration of a pixel (e.g., predetermined pixel) 110a coupled to
the second scan lines S2 and the second data line D2, the
sensing switch Sw included in the pixel (e.g., the predeter-
mined pixel) 110a may be turned on.

[0149] Thedegree ofdeterioration of the pixel 1104 may be
detected by sensing a current le flowing through the organic
light emitting diode OLED. Both the first driving voltage
ELVDD and the second driving voltage ELVSS may be set to
the second voltage V2 having the negative polarity.

[0150] Inaddition, an auxiliary voltage Va may be coupled
to the first sensing data line Ds1. The auxiliary voltage Va may
be set to a value between the first voltage V1 and the second
voltage V2.

[0151] Therefore, the current Ie (e.g., a predetermined
amount of the current Ie) may flow to the organic light emit-
ting diode OLED included in the pixel (e.g., the predeter-
mined pixel) 110a from the first sensing data line Ds1 through
the sensing switch Sw.
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[0152] The first sensing current Is1 flowing from the first
sensing data line Dsl to the first terminal T1 of the current
sensing circuit 10 may be expressed as follows:

Is1=le.

[0153] To sense a leakage current of the second sensing
data line Ds2, all the sensing switches Sw coupled to the
second sensing data line Ds2 may be turned off.

[0154] In addition, the same auxiliary voltage Va as that
applied to the first sensing data line Ds1 may be supplied to
the second sensing data line Ds2.

[0155] Because a leakage current flows when all the sens-
ing switches Sw coupled to the second sensing data line Ds2
are turned on, a preset or predetermined amount of the second
sensing current Is2 may flow from the second sensing data
line Ds2 to the second terminal T2 of the current sensing
circuit 10.

[0156] Therefore, the above-described current sensing cir-
cuit 10 may receive the first sensing current Is1 and the second
sensing current Is2.

[0157] Subsequently, the current sensing circuit 10 may
generate the final output signal Vm by using the first sensing
current Is1 and the second sensing current Is2, and supply the
generated output sighal Vm to the timing controller 170.
[0158] FIG. 7 is a diagram illustrating a current sensing
operation according to another embodiment of an organic
light emitting display device showninFI1G. 3. A case in which
the second data line D2 and the tenth data line D10 are
selected by the multiplexer 200 during the current sensing
period Ps is described with reference to FIG. 7.

[0159] Therefore, the second data line D2 and the tenth data
line D10 selected by the multiplexer 200 may be electrically
connected to the first terminal T1 and the second terminal T2
of the current sensing circuit 10, respectively.

[0160] For convenience of explanation, the data line D2
coupled to the first terminal T1 of the current sensing circuit
10 may be referred to as the first sensing data line Ds1.
[0161] Inaddition, the data line D10 coupled to the second
terminal T2 of the current sensing circuit 10 may be referred
to as the second sensing data line Ds2.

[0162] At least one of the sensing switches Sw coupled to
the first sensing data line Ds1 may be turned on.

[0163] For example, to detect a degree of deterioration of
the pixel (e.g., the predetermined pixel) 110a coupled to the
second scan lines S2 and the second data line D2, the sensing
switch Sw included in the pixel (e.g., the predetermined
pixel) 110a may be turned on.

[0164] By sensing a current Id (e.g., a predetermined cur-
rent Id) flowing through the driving transistor Md, the degree
of deterioration of the pixel (e.g., the predetermined pixel)
110a may be detected. Both the first driving voltage ELVDD
and the second driving voltage ELVSS may be set to the first
voltage V1 having the positive polarity.

[0165] Inaddition, the auxiliary voltage Va may be supplied
to the first sensing data line Ds1. The auxiliary voltage Va may
be set to a value between the first voltage V1 and the second
voltage V2.

[0166] Therefore, the current Id (e.g., predetermined cur-
rent Id) may flow through the first sensing data line Ds1 by the
driving transistor Md and the sensing switch Sw included in
the pixel (e.g., the predetermined pixel) 110a.

[0167] The first sensing current Is1 flowing from the first
sensing data line Dsl to the first terminal T1 of the current
sensing circuit 10 may be expressed as follows:
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Is1=Id.

[0168] To sense a leakage current of the second sensing
data line Ds2, all the sensing switches Sw coupled to the
second sensing data line Ds2 may be turned on.

[0169] In addition, the same auxiliary voltage Va as that
applied to the first sensing data line Ds1 may be supplied to
the second sensing data line Ds2.

[0170] Although all the sensing switches Sw coupled to the
second sensing data line Ds2 are turned on, a leakage current
may still flow. Therefore, an amount of (e.g., a predetermined
amount of) the second sensing current Is2 may flow from the
second sensing data line Ds2 to the second terminal T2 of the
current sensing circuit 10.

[0171] Therefore, the above-described current sensing cir-
cuit 10 may receive the first sensing current Is1 and the second
sensing current Is2.

[0172] Subsequently. the current sensing circuit 10 may
generate the final output signal Vm by using the first sensing
current Is1 and the second sensing current [s2, and supply the
generated output signal Vm to the timing controller 170.
[0173] FIG. 8isa view illustrating an organic light emitting
display device according to another embodiment of the
present invention.

[0174] Referring to FIG. 8, an organic light emitting dis-
play device 100' may include the current sensing circuit 10, a
plurality of pixels 110", the scan driver 130, a control line
driver 140, the data driver 150, the driving voltage supply
160, the timing controller 170, and the multiplexer 200.
[0175] The plurality of pixels 110" may be coupled to the
plurality of scan lines S1 to Sn, the plurality of data lines D1
to Dm, and a plurality of control lines E1 to En. For example,
the pixels 110" may be arranged in an nxm matrix.

[0176] Inaddition, each of the pixels 110" receiving the first
driving voltage ELVDD and the second driving voltage
ELVSS from the driving voltage supply 160 may generate
light in response to a data signal by a current flowing from the
first driving voltage ELVDD to the second driving voltage
BLVSS through the organic light emitting diode.

[0177] For example, the pixels 110' may display an image
(e.g., a predetermined image) by performing a light emitting
operation during the display period Pd.

[0178] In addition, the pixels 110' may maintain a non-
emission state during the current sensing period Ps.

[0179] The scan driver 130 may generate a scan signal in
response to control of the timing controller 170 and supply the
generated scan signal to the scan lines S1 to Sn.

[0180] For example, the scan driver 130 may supply the
scan signal to the pixels 110" through the scan lines S1 to Sn
during the display period Pd so that the data signal may be
written to the corresponding pixel.

[0181] In addition, the scan driver 130 may not supply the
scan signal during the current sensing period Ps.

[0182] The control line driver 140 may generate an emis-
sion control signal in response to control of the timing con-
troller 170 and supply the generated emission control signal
to the control lines E1 to En.

[0183] For example, the control line driver 140 may cause
a driving current corresponding to the data signal to the
organic light emitting diode included in each of the pixels
110" by supplying the emission control signal to the control
lines E1 to En during the display period Pd.

[0184] In addition, the control line driver 140 may not
supply the emission control signal during the current sensing
period Ps.
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[0185] 1In another example, the control line driver 140 may
supply the emission control signal to at least one of the pixels
110" during the current sensing period Ps.

[0186] The data driver 150 may generate the data signal in
response to control of the timing controller 170 and supply the
generated data signal to the data lines D1 to Dm.

[0187] Forexample, the datadriver 150 may generatea data
signal corresponding to an image signal supplied from the
timing controller 170 during the display period Pd, and sup-
ply the generated data signal to the respective pixels 110’
through the data lines D1 to Dm.

[0188] Therefore, each of the pixels 110" may emit light
with brightness corresponding to the data signal during the
display period Pd.

[0189] The datadriver 150 may supply an auxiliary voltage
(e.g., VainF1G. 10) to at least some ofthe data lines D1 to Dm
during the current sensing period Ps.

[0190] The driving voltage supply 160 may supply the first
driving voltage ELVDD and the second driving voltage
ELVSS to the pixels 110".

[0191] For example, the driving voltage supply 160 may
convert an externally supplied voltage into the first driving
voltage ELVDD and the second driving voltage ELVSS.
[0192] The driving voltage supply 160 may include a plu-
rality of DC-DC converters.

[0193] Thedriving voltage supply 160 may change the first
driving voltage ELVDD and the second driving voltage
ELVSS.

[0194] Forexample, the driving voltage supply 160 may set
the first driving voltage ELVDD to the first voltage V1 having
the positive polarity and the second driving voltage ELVSS to
the second voltage V2 having the negative polarity, during the
display period Pd.

[0195] Inaddition, the driving voltage supply 160 may also
set the first driving voltage ELVDD to the first voltage V1
having the positive polarity and the second driving voltage
ELVSS to the second voltage V2 having the negative polarity,
during the current sensing period Ps.

[0196] In another example, the driving voltage supply 160
may set the second driving voltage ELVSS and the first driv-
ing voltage ELVDD to the first voltage V1 during the current
sensing period Ps.

[0197] The timing controller 170 may control the scan
driver 130, the control line driver 140 and the data driver 150.
[0198] For example, the timing controller 170 may receive
a control signal from an external device and generate a signal
to control the scan driver 130, the control line driver 140, and
the data driver 150 by using the control signal.

[0199] Inaddition, the timing controller 170 may receive an
image signal from an external source, convert the image sig-
nal according to the specifications of the data driver 150, and
supply the converted image signal to the data driver 150.
[0200] For example, the timing controller 170 may receive
the output signal Vm from the current sensing circuit 10.
[0201] To compensate for deterioration of the pixels 110/,
the timing controller 170 may compensate for the image
signal by reflecting the output signal Vm.

[0202] The multiplexer 200 may be coupled to the data
lines D1 to Dm. In addition, the multiplexer 200 may select
two data lines, among the plurality of data lines D1 to Dm,
and electrically connect the two selected data lines to the first
terminal T1 and the second terminal T2 of the current sensing
circuit 10, respectively.
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[0203] For example, the multiplexer 200 may electrically
connect the two selected data lines to the first terminal T1 and
the second terminal T2 of the current sensing circuit 10,
respectively, during the current sensing period Ps.

[0204] In addition, the multiplexer 200 may block an elec-
trical connection between the data lines D1 to Dm and the
current sensing circuit 10 during the display period Pd.
[0205] The current sensing circuit 10 may be coupled to the
multiplexer 200. For example, the current sensing circuit 10
may include the first terminal T1 and the second terminal T2
coupled to the multiplexer 200.

[0206] In addition, the current sensing circuit 10 may be
electrically connected to the two selected data lines by the
multiplexer 200 through the first terminal T1 and the second
terminal T2.

[0207] The current sensing circuit 10 may receive the first
sensing current Is1 and the second sensing current Is2 from
the two data lines, respectively.

[0208] The current sensing circuit 10 may receive the first
sensing current Is1 and the second sensing current Is2 to
generate the final output signal Vm.

[0209] In addition, the current sensing circuit 10 may sup-
ply the generated output signal Vm to the timing controller
170 through the third terminal T3.

[0210] The detailed configuration and operation of the cur-
rent sensing circuit 10 are described above with reference to
FIGS. 1 and 2. Thus, a detailed description thereof may not be
provided.

[0211] FIG. 9 is a diagram illustrating an embodiment of
one of the pixels shown in FIG. 8. In FIG. 9, the pixel 110’
coupled to the n” scan line Sn, the m™ data line Dm and an n”
control line En is illustrated for convenience of explanation.
[0212] Referring to FIG. 9, each of the pixels 110' may
include the organic light emitting diode OLED, the pixel
circuit 112 and the sensing switch Sw.

[0213] An anode electrode of the organic light emitting
diode OLED may be coupled to the pixel circuit 112, and a
cathode electrode thereof may be coupled to the second driv-
ing voltage ELVSS.

[0214] The organic light emitting diode OLED may gener-
ate light with a brightness (e.g., a predetermined brightness)
in response to the current supplied from the pixel circuit 112.
[0215] The pixel circuit 112 may be located between the
data line Dm, the scan line Sn, the control line En, and the
anode electrode of the organic light emitting diode OLED.
[0216] For example, the pixel circuit 112 may control the
amount of current being supplied to the organic light emitting
diode OLED in response to a data signal supplied to the data
line Dm when a scan signal is supplied to the scan line Sn.
[0217] The pixel circuit 112 may include the driving tran-
sistor Md coupled between the first driving voltage ELVDD
and the organic light emitting diode OLED; the scan transis-
tor Ms coupled between the driving transistor Md, the data
line Dm, and the scan line Sn; the storage capacitor Cst
coupled between the gate electrode and the first electrode of
the driving transistor Md; and the control transistor Me
coupled between the driving transistor Md and the organic
light emitting diode OLED.

[0218] The gate electrode of the scan transistor Ms may be
coupled to the scan line Sn, the first electrode thereof may be
coupled to the data line Dm, and the second electrode thereof
may be coupled to the first node N1.

[0219] The scan transistor Ms coupled to the scan line Sn
and the data line Dm may be turned on when the scan signal
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is supplied to the scan line Sn, and supply the data signal
supplied from the data line Dm to the storage capacitor Cst.
The storage capacitor Cst may charge a voltage correspond-
ing to the data signal.

[0220] The gate electrode of the driving transistor Md may
be coupled to the first node N1, the first electrode thereof may
be coupled to the first driving voltage ELVDD, and the second
electrode thereof may be coupled to the first electrode of the
control transistor Me.

[0221] Thedriving transistor Md may control the amount of
current flowing from the first driving voltage ELVDD to the
second driving voltage ELVSS through the organic light emit-
ting diode OLED on the basis of a voltage value stored in the
storage capacitor Cst.

[0222] The storage capacitor Cst may be coupled between
the first driving voltage ELVDD and the first node N1.
[0223] The gate electrode of the control transistor Me may
be coupled to the control line En, the first electrode thereof
may be coupled to the second electrode of the driving tran-
sistor Md, and the second electrode thereof may be coupled to
the anode electrode of the organic light emitting diode OLED.
[0224] The control transistor Me may be turned on when an
emission control signal is supplied from the control line En,
and electrically connect the second electrode of the driving
transistor Md and the anode electrode of the organic light
emitting diode OLED to each other.

[0225] Therefore, when the control transistor Me is turned
on, the driving current from the driving transistor Md may be
supplied to the organic light emitting diode OLED through
the control transistor Me.

[0226] The organic light emitting diode OLED may gener-
ate light corresponding to the amount of current supplied
from the driving transistor Md.

[0227] The first driving voltage ELVDD may be main-
tained at the first voltage V1 having the positive polarity, and
the second driving voltage ELVSS may be maintained at the
second voltage V2 having the negative polarity so that each of
the pixels 110" may normally emit light during the display
period Pd.

[0228] A first electrode of a transistor may refer to one of a
source electrode and a drain electrode, and a second electrode
thereof may refer to the other electrode. For example, when
the first electrode refers to the source electrode, the second
electrode may refer to the drain electrode.

[0229] The sensing switch Sw may be coupled between the
anode electrode of the organic light emitting diode OLED and
the data line Dm.

[0230] All of the sensing switches Sw may remain turned
off during the display period Pd, and some of the sensing
switches Sw may remain turned on during the current sensing
period Ps.

[0231] Theabove-described pixel structure shown in F1G. 9
is merely an embodiment of the present invention. Thus, the
pixel 110" is not limited to the pixel structure. The pixel circuit
112 actually has a circuit configuration to supply the current
to the organic light emitting diode OLED, and any one of
known various suitable structures may be selected therefor.
[0232] FIGS. 10 and 11 are diagrams illustrating a current
sensing operation according to an embodiment of an organic
light emitting display device showninFI1G. 8. A case in which
the second data line D2 and the tenth data line D10 are
selected by the multiplexer 200 during the current sensing
period Ps is described with reference to FIGS. 10 and 11.
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[0233] Therefore, the second data line D2 and the tenth data
line D10 selected by the multiplexer 200 may be electrically
connected to the first terminal T1 and the second terminal T2
of the current sensing circuit 10, respectively.

[0234] For convenience of explanation, the data line D2
coupled to the first terminal T1 of the current sensing circuit
10 may be referred to as the first sensing data line Ds1.
[0235] Inaddition, the data line D10 coupled to the second
terminal T2 of the current sensing circuit 10 may be referred
to as the second sensing data line Ds2.

[0236] At least one of the sensing switches Sw coupled to
the first sensing data line Ds1 may be turned on.

[0237] For example, to detect a degree of deterioration of
the pixel (e.g., the predetermined pixel) 1104’ coupled to the
second scan lines S2, the second data line D2 and the second
control line En, the sensing switch Sw included in the pixel
(e.g., the predetermined pixel) 110a' may be turned on.
[0238] The degree of deterioration of the pixel (e.g., the
predetermined pixel) 1104' may be detected by sensing the
current Ie flowing through the organic light emitting diode
OLED.

[0239] The first driving voltage ELVDD may be set to the
first voltage V1 having the positive polarity, and the second
driving voltage ELVSS may be set to the second voltage V2
having the negative polarity.

[0240] In addition, to block the current which is supplied
from the driving transistor Md, the control transistor Me may
remain turned off.

[0241] For example, the control line driver 140 may not
supply an emission control signal to all the pixels 110" during
the current sensing period Ps.

[0242] Theauxiliary voltage Va may be supplied to the first
sensing data line Ds1. The auxiliary voltage Va may be set to
a value between the first voltage V1 and the second voltage
V2.

[0243] Therefore, an amount of (e.g., a predetermined
amount of) the current Ie may flow to the organic light emit-
ting diode OLED included in the pixel (e.g., the predeter-
mined pixel) 110a' from the first sensing data line Dsl
through the sensing switch Sw.

[0244] The first sensing current Is1 flowing from the first
sensing data line Dsl to the first terminal T1 of the current
sensing circuit 10 may be expressed as follows:

Isl=-le.

[0245] To sense a leakage current of the second sensing
data line Ds2, all the sensing switches Sw coupled to the
second sensing data line Ds2 may be turned off.

[0246] In addition, the same auxiliary voltage Va as that
applied to the first sensing data line Ds1 may be supplied to
the second sensing data line Ds2.

[0247] Although all the sensing switches Sw coupled to the
second sensing data line Ds2 are turned off, a leakage current
may still flow. Thus, the second sensing current Is2 (e.g., the
predetermined second sensing current Is2) may flow from the
second sensing data line Ds2 to the second terminal T2 of the
current sensing circuit 10.

[0248] Therefore, the above-described current sensing cir-
cuit 10 may receive the first sensing current Is1 and the second
sensing current Is2.

[0249] Subsequently. the current sensing circuit 10 may
generate the final output signal Vm by using the first sensing
current Is1 and the second sensing current Is2, and supply the
generated output signal Vm to the timing controller 170.
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[0250] A case in which each of the pixels includes the
sensing switch Sw is described above with reference to FIG.
10. However, the present invention is not limited thereto.
[0251] In other words, as shown in FIG. 11, some of the
sensing switches Sw shown in FIG. 10 may be omitted.
[0252] FIGS. 12 and 13 are diagrams illustrating a current
sensing operation according to another embodiment of an
organic light emitting display device shown in FIG. 8. A case
in which the second data line D2 and the tenth data line D10
are selected by the multiplexer 200 during the current sensing
period Ps is described below with reference to FIGS. 12 and
13.

[0253] Therefore, the second data line D2 and the tenth data
line D10 selected by the multiplexer 200 may be electrically
connected to the first terminal T1 and the second terminal T2
of the current sensing circuit 10, respectively.

[0254] For convenience of explanation, the data line D2
coupled to the first terminal T1 of the current sensing circuit
10 may be referred to as the first sensing data line Ds1.
[0255] 1Inaddition, the data line D10 coupled to the second
terminal T2 of the current sensing circuit 10 may be referred
to as the second sensing data line Ds2.

[0256] At least one of the sensing switches Sw coupled to
the first sensing data line Ds1 may be turned on.

[0257] For example, to detect a degree of deterioration of
the pixel (e.g., the predetermined pixel) 1104’ coupled to the
second scan lines S2 and the second data line D2, the sensing
switch Sw included in the pixel (e.g., the predetermined
pixel) 1104' may be turned on.

[0258] By sensing the amount of the current Id (e.g., the
predetermined amount of the current Id) flowing through the
driving transistor Md, the degree of deterioration of the pixel
(e.g., the predetermined pixel) 110a' may be detected.
[0259] Both the first driving voltage ELVDD and the sec-
ond driving voltage ELVSS may be set to the first voltage V1
having the positive polarity.

[0260] In addition, to transfer the amount of the current Id
(e.g., the predetermined amount of the current Id) supplied
from the driving transistor Md to the first sensing data line
Dsl, the control transistor Me may remain turned on.

[0261] For example, the control line driver 140 may supply
the emission control signal to a control line E2 coupled to the
pixel (e.g., the predetermined pixel) 1104' during the current
sensing period Ps.

[0262] Inaddition, the auxiliary voltage Va may be supplied
to the first sensing data line Ds1. The auxiliary voltage Va may
be set to a value between the first voltage V1 and the second
voltage V2.

[0263] Therefore, the amount of the current Id1 (e.g., the
predetermined amount of the current 1d1) may flow to the first
sensing data line Ds through the driving transistor Md, the
control transistor Me and the sensing switch Sw included in
the pixel (e.g., predetermined pixel) 110a’.

[0264] The first sensing current Is1 flowing from the first
sensing data line Dsl to the first terminal T1 of the current
sensing circuit 10 may be expressed as follows:

Is1=ld.

[0265] To sense a leakage current of the second sensing
data line Ds2, all the sensing switches Sw coupled to the
second sensing data line Ds2 may be turned off.

[0266] In addition, the same auxiliary voltage Va as that
applied to the first sensing data line Ds1 may be supplied to
the second sensing data line Ds2.

Aug. 4,2016

[0267] Although all the sensing switches Sw coupled to the
second sensing data line Ds2 are turned off, a leakage current
may still flow. Therefore, the second sensing current Is2 (e.g.,
the predetermined second sensing current Is2) may flow from
the second sensing data line Ds2 to the second terminal T2 of
the current sensing circuit 10.

[0268] Therefore, the above-described current sensing cir-
cuit 10 may receive the first sensing current Is1 and the second
sensing current Is2.

[0269] Subsequently. the current sensing circuit 10 may
generate the final output signal Vm by using the first sensing
current Is1 and the second sensing current Is2, and supply the
generated output signal Vm to the timing controller 170.

[0270] A case in which each of the pixels includes the
sensing switch Sw is described above with reference to FIG.
12. However, the present invention is not limited thereto.

[0271] In other words, in as shown FIG. 13, some of the
sensing switches Sw shown in FIG. 12 may be omitted.

[0272] By way of summation and review, when used for a
long period of time, an organic light emitting display device
may not display an image with a desired brightness because
pixels may be deteriorated.

[0273] To reduce or prevent the deterioration of the pixel, a
current sensing circuit for measuring a degree of deterioration
of the pixel may be provided, and a method of compensating
for the deterioration of the pixel by the current sensing circuit
may be used.

[0274] However, when an excessive input current flows, an
integrator included in the comparable (e.g., related art) cur-
rent sensing circuit may not accurately sense the current.

[0275] According to an embodiment of the present inven-
tion, a current sensing circuit may reduce or prevent satura-
tion of an integrator even when an excessive input current is
input, so that a current may be accurately sensed.

[0276] Itwill be understood that, although the terms “first”,
“second”, “third”, etc., may be used herein to describe various
elements, components, regions, layers and/or sections, these
elements, components, regions, layers and/or sections should
not be limited by these terms. These terms are used to distin-
guish one element, component, region, layer or section from
another element, component, region, layer or section. Thus, a
first element, component, region, layer or section discussed
below could be termed a second element, component, region,
layer or section, without departing from the spirit and scope
of the inventive concept.

[0277] “beneath”,
“below”, “lower”, “under”, “above”, “upper” and the like,
may be used herein for ease of description to describe one
element or feature’s relationship to another element(s) or
feature(s) as illustrated in the figures. It will be understood
that the spatially relative terms are intended to encompass
different orientations of the device in use or in operation, in
addition to the orientation depicted in the figures. For
example, if the device in the figures is turned over, elements
described as “below” or “beneath” or “under” other elements
or features would then be oriented “above” the other elements
or features. Thus, the example terms “below” and “under” can
encompass both an orientation of above and below. The
device may be otherwise oriented (e.g., rotated 90 degrees or
at other orientations) and the spatially relative descriptors
used herein should be interpreted accordingly. In addition, it
will also be understood that when a layer is referred to as

Spatially relative terms, such as
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being “between” two layers, it can be the only layer between
the two layers, or one or more intervening layers may also be
present.

[0278] The terminology used herein is for the purpose of
describing particular embodiments and is not intended to be
limiting of the inventive concept. As used herein, the singular
forms “a” and “an” are intended to include the plural forms as
well, unless the context clearly indicates otherwise. It will be
further understood that the terms “include,” “including,”
“comprises,” and/or “comprising,” when used in this specifi-
cation, specify the presence of stated features, integers, steps,
operations, elements, and/or components, but do not preclude
the presence or addition of one or more other features, inte-
gers, steps, operations, elements, components, and/or groups
thereof. As used herein, the term “and/or” includes any and all
combinations of one or more of the associated listed items.
Expressions such as “at least one of,” when preceding a list of
elements, modify the entire list of elements and do not modify
the individual elements of the list. Further, the use of “may”
when describing embodiments of the inventive concept refers
to “one or more embodiments of the inventive concept.” Also,
the term “exemplary” is intended to refer to an example or
illustration.

[0279] It will be understood that when an element or layer
is referred to as being “on”, “connected to”, “coupled to”, or
“adjacent to” another element or layer, it can be directly on,
connected to, coupled to, or adjacent to the other element or
layer, or one or more intervening elements or layers may be
present. When an element or layer is referred to as being
“directly on,” “directly connected to”, “directly coupled to”,
or “immediately adjacent to” another element or layer, there
are no intervening elements or layers present.

[0280] As used herein, the term “substantially,” “about,”
and similar terms are used as terms of approximation and not
as terms of degree, and are intended to account for the inher-
ent variations in measured or calculated values that would be
recognized by those of ordinary skill in the art.

[0281] Asused herein, the terms “use,” “using,” and “used”
may be considered synonymous with the terms “utilize,” “uti-
lizing,” and “utilized,” respectively.

[0282] Also, any numerical range recited herein is intended
to include all subranges of the same numerical precision
subsumed within the recited range. For example, a range of
“1.0 to 10.0” is intended to include all subranges between
(and including) the recited minimum value of 1.0 and the
recited maximum value of 10.0, that is, having a minimum
value equal to or greater than 1.0 and a maximum value equal
to or less than 10.0, such as, for example, 2.4 to 7.6. Any
maximum numerical limitation recited herein is intended to
include all lower numerical limitations subsumed therein and
any minimum numerical limitation recited in this specifica-
tion is intended to include all higher numerical limitations
subsumed therein. Accordingly, Applicant reserves the right
to amend this specification, including the claims, to expressly
recite any sub-range subsumed within the ranges expressly
recited herein. All such ranges are intended to be inherently
described in this specification such that amending to
expressly recite any such subranges would comply with the
requirements of 35 U.S.C. §112, first paragraph, and 35 U.S.
C. §132(a).

[0283] The current sensing circuit and the organic light
emitting display device and/or any other relevant devices or
components according to embodiments of the present inven-
tion described herein may be implemented utilizing any suit-
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able hardware, firmware (e.g. an application-specific inte-
grated circuit), software, or a suitable combination of
software, firmware, and hardware. For example, the various
components of the current sensing circuit and/or the organic
light emitting display device may be formed on one integrated
circuit (IC) chip or on separate IC chips. Further, the various
components of the current sensing circuit may be imple-
mented on a flexible printed circuit film, a tape carrier pack-
age (TCP), a printed circuit board (PCB), or formed on a same
substrate. Further, the various components of the current
sensing circuit and/or the organic light emitting display
device may be a process or thread, running on one or more
processors, in one or more computing devices, executing
computer program instructions and interacting with other
system components for performing the various functional-
ities described herein. The computer program instructions are
stored in a memory which may be implemented in a comput-
ing device using a standard memory device, such as, for
example, a random access memory (RAM). The computer
program instructions may also be stored in other non-transi-
tory computer readable media such as, for example, a CD-
ROM. flash drive, or the like. Also, a person of skill in the art
should recognize that the functionality of various computing
devices may be combined or integrated into a single comput-
ing device, or the functionality of a particular computing
device may be distributed across one or more other comput-
ing devices without departing from the scope of the exem-
plary embodiments of the present invention

[0284] 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 ordinary skill in the art as of the filing of
the present application, features, characteristics, and/or ele-
ments described in connection with a particular embodiment
may be used singly or in combination with features, charac-
teristics, and/or elements described in connection with other
embodiments unless otherwise specifically indicated.
Accordingly, it will be understood by those of skill in the art
that various suitable changes in form and details may be made
without departing from the spirit and scope of the present
invention as set forth in the following claims, and equivalents
thereof.

What is claimed is:

1. A current sensing circuit, comprising:

a first integrator configured to receive a first input current

and to output a first integration signal;

a second integrator configured to receive a second input

current and to output a second integration signal; and

a current controller configured to control at least one of the

first input current and the second input current in
response to the second integration signal.

2. The current sensing circuit as claimed in claim 1, further
comprising an output unit configured to receive the first inte-
gration signal and the second integration signal, and to output
a signal corresponding to a difference between the first inte-
gration signal and the second integration signal.

3. The current sensing circuit as claimed in claim 1, further
comprising:

a first variable current source coupled to an input terminal

of the first integrator; and

asecond variable current source coupled to an input termi-

nal of the second integrator.
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4. The current sensing circuit as claimed in claim 3,
wherein the current controller is further configured to control
an output current of the first variable current source and an
output current of the second variable current source.

5. The current sensing circuit as claimed in claim 4,
wherein the output current of the first variable current source
and the output current of the second variable current source
are substantially the same.

6. The current sensing circuit as claimed in claim 4,
wherein the current controller is further configured to com-
pare a value of the second integration signal with a reference
value, and to increase the output current of the first variable
current source and the output current of the second variable
current source when the value of the second integration signal
is greater than the reference value.

7. The current sensing circuit as claimed in claim 4,
wherein the first input current decreases as the output current
of the first variable current source increases, and

wherein the second input current decreases as the output

current of the second variable current source increases.

8. An organic light emitting display device, comprising:

aplurality of pixels coupled to a plurality of scan lines and

a plurality of data lines; and

a current sensing circuit configured to receive a first sens-

ing current and a second sensing current output from two

of the data lines,

wherein the current sensing circuit comprises:

a first terminal configured to receive the first sensing
current;

a second terminal configured to receive the second sens-
ing current;

a first integrator having an input terminal coupled to the
first terminal, the first integrator being configured to
receive a first input current and to output a first inte-
gration signal,

a second integrator having an input terminal coupled to
the second terminal, the second integrator being con-
figured to receive a second input current and to output
a second integration signal; and

a current controller configured to control at least one of
the first input current and the second input current in
response to the second integration signal.

9. The organic light emitting display device as claimed in
claim 8, wherein the current sensing circuit further comprises
an output unit configured to receive the first integration signal
and the second integration signal, and to output a signal
corresponding to a difference between the first integration
signal and the second integration signal.

10. The organic light emitting display device as claimed in
claim 8, wherein the current sensing circuit further comprises
a first variable current source coupled to the input terminal of
the first integrator, and a second variable current source
coupled to the input terminal of the second integrator.

11. The organic light emitting display device as claimed in
claim 10, wherein the current controller is further configured
to control an output current of the first variable current source
and an output current of the second variable current source.

12. The organic light emitting display device as claimed in
claim 11, wherein the output current of the first variable
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current source and the output current of the second variable
current source are substantially the same.

13. The organic light emitting display device as claimed in
claim 11, wherein the current controller is further configured
to compare a value of the second integration signal with a
reference value, and to increase the output current of the first
variable current source and the output current of the second
variable current source when the value of the second integra-
tion signal is greater than the reference value.

14. The organic light emitting display device as claimed in
claim 11, wherein the first input current decreases as the
output current of the first variable current source increases,
and

wherein the second input current decreases as the output

current of the second variable current source increases.

15. The organic light emitting display device as claimed in
claim 8, further comprising a multiplexer coupled to the data
lines, wherein the multiplexer is configured to select the two
of the data lines and to electrically connect the two of the data
lines to the first terminal and the second terminal, respec-
tively.

16. The organic light emitting display device as claimed in
claim 15, wherein each of the pixels comprises:

an organic light emitting diode;

apixel circuit between a scan line, a data line, and an anode

electrode of the organic light emitting diode, and is
configured to control a current supplied to the organic
light emitting diode; and

a sensing switch coupled between the anode electrode of

the organic light emitting diode and the data line.

17. The organic light emitting display device as claimed in
claim 16, wherein the pixel circuit comprises:

adriving transistor coupled between a driving voltage sup-

ply and the anode electrode of the organic light emitting
diode and having a gate electrode coupled to a first node;

a scan transistor coupled between the data line and the first

node and having a gate electrode coupled to the scan
line; and

a storage capacitor coupled between the driving voltage

supply and the first node.

18. The organic light emitting display device as claimed in
claim 17, wherein the pixel circuit further comprises a control
transistor coupled between the driving transistor and the
organic light emitting diode.

19. The organic light emitting display device as claimed in
claim 16,

wherein the data lines comprise a first sensing data line

electrically coupled to the first terminal of the current
sensing circuit and a second sensing data line electri-
cally coupled to the second terminal of the current sens-
ing circuit by the multiplexer,

wherein at least one of sensing switches including the

sensing switch coupled to the first sensing data line is
turned on, and

wherein all the sensing switches coupled to the second

sensing data line are turned off.
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