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

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] Pursuant to 35 U.S.C. §119(a), this application
claims the benefit of earlier filing date and right of priority to
Korean Patent Application No. 10-2014-0176141, filed on
Dec. 9, 2014, the contents of which is incorporated by refer-
ence herein in its entirety.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present invention relates to a current sensing
circuit, and more particularly, to a current sensing circuit
capable of compensating for degradation of an organic light
emitting diode by stably sensing a current flowing on the
organic light emitting diode, and to an organic light emitting
diode display having the same.

[0004] 2. Background of the Invention

[0005] Recently, various types of flat panel displays (FPDs)
for reducing a large weight and large volume, and for address-
ing the disadvantages of a cathode ray tube, are being devel-
oped. Such flat panel displays include a liquid crystal display
(LCD), a field emission display (FED), a plasma display
panel (PDP), an organic light emitting diode (OLED) display,
etc.

[0006] Among the flat panel displays, the OLED display
has advantages such as a rapid response speed, high light-
emitting efficiency, high brightness and a large viewing angle,
by using a spontaneous light emitting diode which emits light
spontaneously.

[0007] The OLED display is provided with an organic light
emitting diode (OLED), a spontaneous light emitting device,
as shown in FIG. 1. The organic light emitting diode includes
an organic compound layer (HIL, HTL, EML, ETL, EIL)
formed between an anode electrode and a cathode electrode.
[0008] The organic compound layer includes a hole injec-
tion layer (HIL), a hole transport layer (HTL), an emission
layer (EML), an electron transport layer (ETL) and an elec-
tron injection layer (EIL). Once a driving voltage is applied to
the anode electrode and the cathode electrode, holes passing
through the hole transport layer (HTL) and electrons passing
through the electron transport layer (ETL) move to the emis-
sion layer (EML) to form excitons. As a result, the emission
layer (EML) generates visible rays.

[0009] The OLED arranges pixels each having the afore-
mentioned organic light emitting diode in the form of matri-
ces, and controls brightness of pixels selected by a gate signal
based on a gray scale level of a data signal, thereby displaying
an image.

[0010] FIG. 2 is an equivalent circuit of a single pixel of an
organic light emitting diode display according to the related
art.

[0011] As shown in FIG. 2, each pixel of the organic light
emitting diode display includes an organic light emitting
diode (OLED), a gate line (GL) and a data line (DL) crossing
each other, a switching TFT (ST), a driving TFT (DT) and a
storage capacitor (Cst). Each of the switching TFT (ST) and
the driving TFT (DT) are implemented as a P-type MOSFET.
[0012] The switching TFT (ST) is turned on in response to
a gate signal provided from the gate line (GL), and conducts
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a current path between a source electrode and a drain elec-
trode. The switching TFT (ST) applies a data signal provided
through the data line (DL) to the driving TFT (DT) and the
storage capacitor (Cst) during a turned-on period.

[0013] Thedriving TFT (DT) controls a current flowing on
the OLED, based on a voltage difference (Vgs) between a
gate electrode and a source electrode. The storage capacitor
(Cst) maintains a gate potential of the driving TFT (DT)
constantly for a single frame.

[0014] The OLED is connected between a drain electrode
and a basis voltage (VSS) of the driving TFT (DT), with a
structure shown in FIG. 1.

[0015] In the OLED display having pixels, a brightness
difference between the pixels may occur due to an electric
characteristic difference of the driving TFT (DT), or a degra-
dation difference of the OLED. Especially, the degradation
difference of the OLED occurs due to a different degradation
speed of each pixel when the OLED display is operated for a
long time. If the degradation difference of the OLED becomes
severe, image sticking occurs. This may cause a picture qual-
ity to be deteriorated.

SUMMARY OF THE INVENTION

[0016] Therefore, an aspect of the detailed description is to
provide a current sensing circuit capable of compensating for
degradation of an organic light emitting diode by sensing a
current of the organic light emitting diode, and an organic
light emitting diode display having the same.

[0017] To achieve these and other advantages and in accor-
dance with the purpose of this specification, as embodied and
broadly described herein, there is provided a current sensing
circuit, including: a plurality of sensing modules configured
to sense a pixel current from a display panel having an organic
light emitting diode on each of a plurality of pixels, and to
output a sensing voltage according to a sensing result; and an
analogue-digital converter configured to convert the sensing
voltage into an analogue-digital voltage, and to output sens-
ing data.

[0018] To achieve these and other advantages and in accor-
dance with the purpose of this specification, as embodied and
broadly described herein, there is also provided an organic
light emitting diode display, including: a display panel having
a plurality of pixels, each pixel including an organic light
emitting diode; a data driving unit having a current sensing
circuit for outputting sensing data by sensing a pixel current
from each of the plurality of pixels; and a timing controller
configured to generate compensation image data by compen-
sating for image data based on the sensing data, and to output
the compensation image data to the data driving unit.

Effects

[0019] The current sensing circuit of the present invention
can enhance operation reliability of the current integrator, by
providing the current buffer at a front end of the current
integrator, the current buffer for generating a stable sensing
current regardless of noise due to degradation or a switching
operation of the organic light emitting diode.

[0020] Thus, the organic light emitting diode display of the
present invention can enhance a picture quality by preventing
image sticking by compensating for degradation of the
organic light emitting diode.

[0021] Further scope of applicability of the present appli-
cation will become more apparent from the detailed descrip-
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tion given hereinafter. However, it should be understood that
the detailed description and specific examples, while indicat-
ing preferred embodiments of the invention, are given by way
of illustration only, since various changes and modifications
within the spirit and scope of the invention will become
apparent to those skilled in the art from the detailed descrip-
tion.

BRIEF DESCRIPTION OF THE DRAWINGS

[0022] The accompanying drawings, which are included to
provide a further understanding of the invention and are
incorporated in and constitute a part of this specification,
illustrate exemplary embodiments and together with the
description serve to explain the principles of the invention.
[0023] In the drawings:

[0024] FIG.1isaview illustrating a light emitting principle
of an organic light emitting diode display in accordance with
a related art;

[0025] FIG. 2 is an equivalent circuit of a single pixel of an
organic light emitting diode display in accordance with a
related art;

[0026] FIG. 3 is a view illustrating a configuration of an
organic light emitting diode display according to an embodi-
ment of the present invention;

[0027] FIG.4isaview illustrating an example of an equiva-
lent circuit of a pixel shown in FIG. 3;

[0028] FIG.5isa view illustrating an example of a detailed
configuration of a timing controller and a data driving unit
shown in FIG. 3;

[0029] FIG. 6isaview illustrating an embodiment of one of
a plurality of sensing modules shown in FIG. 5

[0030] FIG. 7 is a view illustrating another embodiment of
one of the plurality of sensing modules shown in FIG. 5; and
[0031] FIGS. 8 and 9 are timing views showing an opera-
tion of a sensing circuit according to a related art and a
sensing circuit according to an embodiment of the present
invention, respectively.

DETAILED DESCRIPTION OF THE INVENTION

[0032] Description will now be given in detail of preferred
configurations of a current sensing circuit and an organic light
emitting diode display including the same according to the
present invention, with reference to the accompanying draw-
ings.

[0033] FIG. 3 is a view illustrating a configuration of an
organic light emitting diode display according to an embodi-
ment of the present invention, and FIG. 4 is a view illustrating
an example of an equivalent circuit of a pixel shown in FIG. 3.
[0034] Referring to FIG. 3, an organic light emitting diode
display 100 according to an embodiment of the present inven-
tion may include a display panel 110, a gate driving unit 120,
a data driving unit 130 and a timing controller 140. All the
components of the organic light emitting diode display
according to all the embodiments of the present invention are
operatively coupled and configured.

[0035] A plurality of gate lines (GL) and a plurality of
sensing lines (SL) may be formed to cross a plurality of data
lines (DL) on the display panel 110, and pixels (P) may be
formed at crossing regions in the form of matrices. The pixel
(P) may be connected to a single gate line (GL), a single data
line (DL) and a single sensing line (SL). A driving voltage
(VDD) of a high potential and a reference voltage (Vref) of a
high potential may be supplied to the pixel (P). The driving
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voltage (VDD) may be generated by a driving voltage source
(not shown) as a predetermined level, and the reference volt-
age (Vref) may be generated by a reference voltage source
(not shown) as a predetermined level.

[0036] Referring to FIG. 4, the pixel (P) may include an
organic light emitting diode (OLED), a plurality of switching
TFTs (ST1, ST2), adriving TFT (DT) and a storage capacitor
(Cst). The plurality of switching TFTs (ST1, ST2) and the
driving TFT (DT) may be implemented as an N-type MOS-
FET.

[0037] The OLED is connected between a drain electrode
of thedriving TFT (DT) and a basis voltage (VSS), and emits
light by a current flowing between the driving voltage (VDD)
and the basis voltage (VSS).

[0038] The first switching TFT (ST1) may output a data
signal provided through the data line (DL) to a gate electrode
of the driving TFT (DT), based on a gate signal provided
through the gate line (GL).

[0039] The second switching TFT (ST2) may apply the
reference voltage (Vref) to an anode electrode of the OLED,
based on a sensing signal provided through the sensing line
(SL).

[0040] The driving TFT(DT) is connected between the
driving voltage (VDD) and the OLED, and may control the
amount of current flowing to the OLED based on a voltage
applied between the driving voltage (VDD) and the gate
electrode.

[0041] The storage capacitor (Cst) is connected between a
drain electrode of the first switching TFT (ST1) and the gate
electrode of the driving TFT (DT). The storage capacitor
(Cst) may maintain a voltage applied to the gate electrode of
the driving TFT (DT), for a single frame.

[0042] Referring to FIG. 3, the gate driving unit 120 may
generate a gate signal and a sensing signal based on a gate
control signal (GCS) provided from the timing controller 140.
The gate signal may be supplied to the plurality of gate lines
(GL) of the display panel 110, and the sensing signal may be
supplied to the plurality of sensing lines (SL) of the display
panel 110. The gate driving unit 120 may be implemented as
a shift register array, and may be formed on the display panel
110 as a gate in panel (GIP) type.

[0043] The data driving unit 130 may convert image data
(e.g., compensation image data (RGB') output from the tim-
ing controller 140) into a data signal having an analogue
voltage form, based on a data control signal (DCS) provided
from the timing controller 140. And the data driving unit 130
may supply the data signal to the plurality of data lines (DL).
[0044] The data driving unit 130 may further include a
sensing circuit 135 for sensing a current flowing on each pixel
(P), generating sensing data (SD) according to a sensing
result, and outputting the sensing data (SD).

[0045] The timing controller 140 may generate a gate con-
trol signal (GCS) and a data control signal (DCS) from a
control signal (CNT) input from an external system (not
shown), and may output the generated signals. The control
signal (CNT) input from the external system may include a
vertical synchronization signal (Vsync), a horizontal syn-
chronization signal (Hsync), a dot clock signal (DCLK), a
data enable signal (DE), etc. The gate control signal (GCS)
may be output to the gate driving unit 120, and the data
control signal (DCS) may be output to the data driving unit
130.

[0046] The timing controller 140 may generate image data
by converting an image signal (RGB). The timing controller
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140 may generate and output compensation image data
(RGB') by compensating for the image data, based on sensing
data (SD) output from the sensing circuit 135 of the data
driving unit 130. The timing controller 140 may generate the
compensation image data (RGB') by adding or deducting the
sensing data (SD) to or from the image data. The compensa-
tion image data (RGB') may be output to the data driving unit
130 together with the data control signal (DCS).

[0047] FIG.S5isaview illustrating an example of a detailed
configuration of the timing controller and the data driving unit
shown in FIG. 3.

[0048] Referringto FIGS. 3 and 5, the timing controller 140
may include a control signal generating circuit 141 and a data
processing circuit 143.

[0049] The control signal generating circuit 141 may gen-
erate and output the data control signal (DCS) for controlling
an operation timing of the data driving unit 130, based on the
control signal (CNT) input from the external systemni.

[0050] The control signal generating circuit 141 may gen-
erate and output a switching control signal (SC) for control-
ling an operation of the sensing circuit 135 of the data driving
unit 130 to be explained later.

[0051] The data processing circuit 143 may extract a char-
acteristic value (e.g., current-voltage) of the OLED based on
the sensing data (SD) input from the data driving unit 130, and
may determine a compensation value according to an extrac-
tion result. The data processing circuit 143 may compensate
for a gray scale level of image data generated from the image
signal (RGB) based on the compensation value, thereby gen-
erating and outputting the compensation image data (RGB').
Such a compensation image data (RGB') may be used to solve
non-uniform brightness between the pixels (P) due to degra-
dation of the OLED.

[0052] The data driving unit 130 may include the sensing
circuit 135, a shift register 131, an analogue-digital converter
(ADC) 133, and a digital-analogue converter (DAC) 132.
[0053] The sensing circuit 135 may include a plurality of
sensing modules 150. The plurality of sensing modules 150
may be connected to the plurality of data lines (DL) of the
display panel 110, in a one-to-one manner. The sensing mod-
ules 150 may be operated for a compensation operation
period of the organic light emitting diode display 100, based
on the switching control signal (SC) output from the timing
controller 140, thereby sensing a pixel current of each pixel
(P) of the display panel 110. The sensing modules 150 may
output a sensing voltage according to a sensing result.
[0054] The ADC 133 may be commonly connected to the
plurality of sensing modules 150. The ADC 133 may sample
a sensing voltage output from the plurality of sensing mod-
ules 150, and may output the sampled sensing voltage after
converting it into sensing data (SD) of a digital signal. The
sensing data (SD) may be output to the timing controller 140.
The ADC 133 may be provided in plurality so as to be con-
nected to the plurality of sensing modules 150 in a one-to-one
manner.

[0055] The shift register 131 may sequentially shift sam-
pling signals with respect to the compensation image data
(RGB') based on the data control signal (DCS) output from
the timing controller 140.

[0056] The DAC 132 may be provided in plurality so as to
be connected to the plurality of data lines (DL) in a one-to-one
manner. The DAC 132 may convert the compensation image
data (RGB') output from the timing controller 140 into a data
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signal, based on a sampling signal output from the shift reg-
ister 131. The data signal is output to the data lines (DL) of the
display panel 110.

[0057] FIG. 6isaview illustrating an embodiment of one of
a plurality of sensing modules shown in FIG. 5.

[0058] Referring to FIGS. 5 and 6, the sensing module 150
may include a current buffer 151 and a current integrator 153.
[0059] The current buffer 151 may be connected to the
pixel (P) of the display panel 110, e.g., the anode electrode of
the OLED, through a first switch (SW1). The current buffer
151 may sense a pixel current (Ip) flowing onthe OLED by a
switching operation of the first switch (SW1), thereby gener-
ating a sensing current, e.g., a first sensing current (Is1).
[0060] The current buffer 151 may be connected to a refer-
ence current source (Iref) through a second switch (SW2).
The current buffer 151 may generate a second sensing current
(Is2) from a reference current (Ir) provided from the reference
current source (Iref), by a switching operation of the second
switch (SW2).

[0061] Thefirst switch (SW1)and the second switch (SW2)
are operated by the switching control signal (SC) provided
from the timing controller 140. In this case, the first switch
(SW1) and the second switch (SW2) may have different turn-
on periods. The first switch (SW1) and the second switch
(SW2) may be turned on for a compensation driving petiod of
the organic light emitting diode display 100.

[0062] The current buffer 151 may include a first OPAMP
(OP1), a first resistor (R1) and a second resistor (R2). Here,
the term ‘OPAMP’ may refer to an operational amplifier.
[0063] The first OPAMP (OP1) may be composed of a first
input terminal (<), a second input terminal (+) and an output
terminal. The first input terminal () of the first OPAMP
(OP1) may be connected to each pixel (P) through the first
switch (SW1), or may be connected to the reference current
source (Iref) through the second switch (SW2). The first
resistor (R1) may be connected between the first input termi-
nal (-) and the output terminal of the first OPAMP (OP1). The
second input terminal (+) of the first OPAMP (OP1) may be
connected to the current integrator 153 to be explained later.
The second resistor (R2) may be connected between the sec-
ond input terminal (+) and the output terminal of the first
OPAMP (OP1).

[0064] The aforementioned current buffer 151 may be
operated as a current mirror circuit. For instance, if the pixel
current (Ip) is input to the first input terminal (=) of the first
OPAMP (OP1) as the first switch (SW1) is turned on, a first
sensing current (Is1) may be generated from the second input
terminal (+) of the first OPAMP (OP1) according to a ratio
between sizes of the first resistor (R1) and the second resistor
(R2)

[0065] TIfthe first resistor (R1) and the second resistor (R2)
have the same size, the pixel current (Ip) and the first sensing
current (Is1) may also have the same level. However, the level
of the pixel current (Ip) may be very small according to a
degradation degree of the OLED. As a result, the level of the
first sensing current (Is1) generated from the current buffer
151 may be also very small. For a stable operation of the
current integrator 153 to which the first sensing current (Is1)
is input, the first sensing current (Is1) should have a larger
level than the pixel current (Ip), and the first resistor (R1)
should have a larger size than the second resistor (R2).
[0066] Ifthe reference current (Ir) is input to the first input
terminal (-) of the first OPAMP (OP1) as the second switch
(SW2) is turned on, a second sensing current (Is2) may be
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generated from the second input terminal (+) of the first
OPAMP (OP1) according to a ratio between the sizes of the
first resistor (R1) and the second resistor (R2).

[0067] Likewise, if the first resistor (R1) and the second
resistor (R2) have the same size, the reference current (Ir) and
the second sensing current (Is2) may also have the same level.
However, if noise is generated by a switching operation of the
second switch (SW2), a current having a peak component due
to the noise may be generated from the reference current (Ir).
Such a current having a peak component may cause a large
current difference on the reference current (Ir), resulting in a
malfunction of the current integrator 153. For a stable opera-
tion of the current integrator 153 to which the second sensing
current (Is2) is input, the second sensing current (Is2) should
have a smaller level than the reference current (Ir), and the
first resistor (R1) should have a smaller size than the second
resistor (R2).

[0068] The current integrator 153, connected to the current
buffer 151, may output a first sensing voltage (Voutl) and a
second sensing voltage (Vout2) according to asensing current
generated from the current buffer 151, i.e., the first sensing
current (Is1) and the second sensing current (Is2). The current
integrator 153 may include a second OPAMP (OP2), a third
resistor (R3) and a feedback capacitor (C).

[0069] The second OPAMP (OP2) may be composed of a
first input terminal (=), a second input terminal (+) and an
output terminal. The first input terminal (-) of the second
OPAMP (OP2) may be connected to the current buffer 151
through the third resistor (R3). A current generated from the
current buffer 151 may be input to the first input terminal (-)
of the second OPAMP (OP2), in the form of a voltage. For
instance, the first sensing current (Is1) may beinput to the first
input terminal (-) as a first voltage, by the third resistor (R3).
And the second sensing current (Is2) may be input to the first
input terminal (-) as a second voltage, by the third resistor
(R3). A reference voltage (Vref) may be input to the second
input terminal (+) of the second OPAMP (OP2). And the
feedback capacitor (C) may be connected between the output
terminal and the first input terminal (-) of the second OPAMP
(OP2).

[0070] Theaforementioned current integrator 153 may out-
put the first sensing voltage (Voutl) based on the first sensing
current (Is1) generated from the current buffer 151, and may
output the second sensing voltage (Vout2) based on the sec-
ond sensing current (Is2) generated from the current buffer
151.

[0071] The ADC 133 of the data driving unit 130 may
generate and output first compensation data (SD1) based on
the first sensing voltage (Vout1), and may generate and output
second compensation data (SD2) based on the second sensing
voltage (Vout2). The first compensation data (SD1) may be
data for compensating for a gray scale level of a data signal
according to a degradation degree of the OLED, and the
second compensation data (SD2) may be data for compensat-
ing for a gray scale level of a data signal according to a size of
the feedback capacitor (C) of the current integrator 153.
[0072] The timing controller 140 may generate compensa-
tion image data (RGB') based on the first sensing data (SD1)
and the second sensing data (SD2). The compensation image
data (RGB') may be output to the data lines (DL) of the
display panel 110 through the DAC 132 of the data driving
unit 130.

[0073] As aforementioned, the sensing module 150 accord-
ing to one embodiment includes the current integrator 153,
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and the current buffer 151 disposed at a front end of the
current integrator 153, and operated as a current mirror circuit
by being composed of an OPAMP and a resistor. With such a
configuration, the current integrator 153 is stably operated by
a sensing current generated from the current buffer 151. This
may enhance reliability in operation. Further, the current
integrator 153 may have a stable operation by controlling a
ratio between resistors inside the current buffer 151, and then
by controlling a level of the sensing current.

[0074] FIG. 7 is a view illustrating another embodiment of
one of the plurality of sensing modules shown in FIG. 5.
[0075] A sensing module 150' according to another
embodiment has the same configuration as the sensing mod-
ule 150 shown in FIG. 6, except for the current buffer 152.
Thus, the same components will have the same reference
numerals, and detailed explanations thereof will be omitted or
brief.

[0076] Referring to FIGS. 5 and 7, the sensing module 150’
may include a current buffer 152 and a current integrator 153.
[0077] Thecurrent buffer 152 may sense a pixel current (Ip)
from each pixel (P) of the display panel 110 through a first
switch (SW1), thereby generating a first sensing current (Is1).
And the current buffer 152 may generate a second sensing
current (Is2), by receiving a reference current (Ir) from a
reference current source (Iref), through a second switch
(SW2).

[0078] The current buffer 152 may include a first switching
device (M1) and a second switching device (M2). The first
switching device (M1) and the second switching device (M2)
may be implemented as an N-type MOSFET.

[0079] A gate electrode and a drain electrode of the first
switching device (M1) may be connected to the pixel (P)
through the first switch (SW1), or may be connected to the
reference current source (Iref) through the second switch
(SW2). A gate electrode of the second switching device (M2)
may be connected to the gate electrode of the first switching
device (M1), and a drain electrode of the second switching
device (M2) may be connected to a first input terminal (=) of
the current integrator 153. Source electrodes of the first
switching device (M1) and the second switching device (M2)
may be commonly connected to a ground (GND).

[0080] The aforementioned current buffer 152 may be
operated as a current mirror circuit. A level of the pixel current
(Ip) and the first sensing current (Is1) or the reference current
(Ir) and the second sensing current (Is2) may be variable
according to aratio between sizes (areas) of the first switching
device (M1) and the second switching device (M2).

[0081] As aforementioned, since the first sensing current
(Is1) should have a larger level than the pixel current (Ip), the
first switching device (M1) is preferably formed to have a
smaller size than the second switching device (M2). Further,
since the second sensing current (Is2) should have a smaller
level than the reference current (Ir), the first switching device
(M1) is preferably formed to have a larger size than the
second switching device (M2).

[0082] The current integrator 153, connected to the current
buffer 151, may output a first sensing voltage (Voutl) and a
second sensing voltage (Vout2) based on a sensing current
generated from the current buffer 151, i.e., the first sensing
current (Is1) and the second sensing current (Is2). The current
integrator 153 may include a second OPAMP (OP2), a third
resistor (R3) and a feedback capacitor (C).

[0083] The ADC 133 of the data driving unit 130 may
generate and output first compensation data (SD1) based on
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the first sensing voltage (Vout1), and may generate and output
second compensation data (SD2) based on the second sensing
voltage (Vout2).

[0084] The timing controller 140 may generate compensa-
tion image data (RGB') based on the first sensing data (SD1)
and the second sensing data (SD2). The compensation image
data (RGB') may be output to the data lines (DL) of the
display panel 110 through the DAC 132 of the data driving
unit 130.

[0085] As aforementioned, the sensing module 150
according to another embodiment includes the current inte-
grator 153, and the current buffer 151 disposed at a front end
of the current integrator 153, and operated as a current mirror
circuit by being composed of switching devices. With such a
configuration, the current integrator 153 is stably operated by
a sensing current generated from the current buffer 151. This
may enhance reliability in operation. Further, the current
integrator 153 may have a stable operation by controlling a
ratio between areas of the switching devices inside the current
buffer 151, and then by controlling a level of the sensing
current.

[0086] FIGS. 8 and 9 are timing views showing an opera-
tion of a sensing circuit according to a related art and a
sensing circuit according to an embodiment of the present
invention, respectively.

[0087] Asshownin FIGS. 8 and 9, the reference current (Ir)
output from the reference current source (Iref) has noise (A)
due to a switching operation of the second switch (SW2).
Such noise (A) should be removed because it may cause a
malfunction of the current integrator.

[0088] As shown in FIG. 8, since the noise (A) occurred
from the reference current (Ir) on the conventional sensing
circuit is not removed, a peak component (B) occurs from a
voltage input to the current integrator, e.g., a second voltage
(V2). The current integrator may have an unstable operation
due to the voltage having the peak component (B), and this
may reduce a level of the output voltage (Vout2). As a result,
performance of the sensing circuit is lowered, and it may be
impossible to compensate for degradation of the organic light
emitting diode display.

[0089] Ontheotherhand, as shown inFIG. 9, in the sensing
circuit 135 of the present invention, the second sensing cur-
rent (Is2) having noise removed therefrom may be output
from the reference current (Ir), by the current buffer 151 of the
sensing module 150. As a result, the second voltage input to
the current integrator 153 does not have a peak component.
[0090] The current integrator 153 may output the second
sensing voltage (Vout2) based on the reference voltage (Vref)
and the second voltage (V2). The second sensing voltage
(Vout2) may be output to increase up to a predetermined level.
[0091] That is, in the sensing circuit 135 of the present
invention, noise (A) of the reference current (Ir) is removed
from the current buffer 151. Accordingly, the second voltage
(V2) input to the current integrator 153 may have a predeter-
mined level, and thus the current integrator 153 may be stably
operated.

[0092] As aforementioned, even ifthe reference current (Ir)
having a large peak component is input from the reference
current source (Iref), the second sensing current (Is2) of a
small level may be generated by controlling a resistor size of
the current buffer 151. This may allow the current integrator
153 to be stably operated.

[0093] As the present features may be embodied in several
forms without departing from the characteristics thereof, it
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should also be understood that the above-described embodi-
ments are not limited by any of the details of the foregoing
description, unless otherwise specified, but rather should be
construed broadly within its scope as defined in the appended
claims, and therefore all changes and modifications that fall
within the metes and bounds of the claims, or equivalents of
such metes and bounds are therefore intended to be embraced
by the appended claims.

What is claimed is:

1. A current sensing circuit, comprising:

a plurality of sensing modules configured to sense a pixel
current from a display panel having an organic light
emitting diode on each of a plurality of pixels, and to
output a sensing voltage according to a sensing result;
and

an analogue-digital converter configured to convert the
sensing voltage into an analogue-digital voltage, and to
output sensing data,

wherein each of the plurality of sensing modules includes:

a current buffer configured to generate a sensing current by
sensing the pixel current from an anode electrode of the
organic light emitting diode; and

a current integrator configured to output the sensing volt-
age by receiving the sensing current as a voltage.

2. The current sensing circuit of claim 1, wherein the cur-

rent buffer includes:

an operational amplifier composed of a first input terminal
connected to the anode electrode of the organic light
emitting diode, a second input terminal connected to the
current integrator, and an output terminal,

a first resistor connected between the first input terminal
and the output terminal; and

a second resistor connected between the second input ter-
minal and the output terminal.

3. The current sensing circuit of claim 2, wherein the cur-
rent buffer controls a level of the sensing current by control-
ling a ratio between sizes of the first and second resistors.

4. The current sensing circuit of claim 1, wherein the cur-
rent buffer includes:

a first switching device having a gate electrode and a drain
electrode connected to an anode electrode of the pixel;
and

a second switching device having a gate electrode con-
nected to the gate electrode of the first switching device,
and having a drain electrode connected to the current
integrator, and

wherein source electrodes of the first and second switching
devices are commonly connected to a ground.

5. The current sensing circuit of claim 4, wherein the cur-
rent buffer controls a level of the sensing current by control-
ling a ratio between sizes of the first and second switching
devices.

6. The current sensing circuit of claim 1, further compris-
ing a reference current source configured to provide a refer-
ence current by being connected to the current buffer.

7. The current sensing circuit of claim 1, wherein the cur-
rent buffer is a current mirror circuit.

8. The current sensing circuit of claim 1, wherein the cur-
rent integrator includes:

a resistor connected to the current buffer;

an operational amplifier composed of a first input terminal
to which a voltage by the sensing currentis input through
the resistor, a second input terminal to which a reference
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voltage is input, and an output terminal from which the
sensing voltage is output; and

a capacitor connected between the first input terminal and
the output terminal.

9. The current sensing circuit of claim 1, further compris-
ing a switch disposed between the current buffer and the
organic light emitting diode,

wherein as the switch is turned on for a compensation
driving period of the display panel, the sensing voltage is
output through the current integrator.

10. An organic light emitting diode display, comprising:

a display panel having a plurality of pixels, each pixel
including an organic light emitting diode;

a data driving unit having a current sensing circuit for
outputting sensing data by sensing a pixel current from
each of the plurality of pixels; and

a timing controller configured to generate compensation
image data by compensating for image data based on the
sensing data, and to output the compensation image data
to the data driving unit,
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wherein the current sensing circuit includes:

a plurality of sensing modules configured to sense the
pixel currents by being connected to anode electrodes
of the organic light emitting diodes disposed at the
plurality of pixels, and to output a sensing voltage
according to a sensing result; and

an analogue-digital converter configured to convert the
sensing voltage into an analogue-digital voltage, and
to output the sensing data,

wherein each of the plurality of sensing modules includes:

a current buffer configured to generate a sensing current
by sensing the pixel current from the anode electrode
of the organic light emitting diode; and

a current integrator configured to output the sensing
voltage by receiving the sensing current as a voltage.

11. The organic light emitting diode display of claim 10,
wherein the current sensing circuit is operated at a compen-
sation driving period of the display panel.
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