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FIG. 5
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ORGANIC LIGHT EMITTING DIODE
DISPLAY AND METHOD FOR SENSING
DRIVING CHARACTERISTICS THEREOF

[0001] This application claims the priority benefit of
Korean Patent Application No. 10-2013-0164614 filed on
Dec. 26, 2013, the entire contents of which is incorporated
herein by reference for all purposes as if fully set forth herein.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] Embodiments of the invention relate to an organic
light emitting diode display and a method for sensing driving
characteristics thereof.

[0004] 2. Discussion of the Related Art

[0005] Because an organic light emitting diode display is a
self-emission display device, the organic light emitting diode
display may be manufactured to have lower power consump-
tion and thinner profile than a liquid crystal display requiring
a backlight unit. Further, the organic light emitting diode
display has advantages of a wide viewing angle and a fast
response time. As the development of a process technology
reaches a large-sized screen mass production technology, the
organic light emitting diode display has expanded its market
while competing with the liquid crystal display.

[0006] Each of pixels of the organic light emitting diode
display includes an organic light emitting diode (OLED)
having a self-emitting structure. Organic compound layers
including a hole injection layer HIL, a hole transport layer
HTL, an emission layer EML, an electron transport layer
ETL, anelectron injection layer EIL, etc. are stacked between
an anode terminal and a cathode terminal of the OLED. The
organic light emitting diode display implements an input
image using a phenomenon, in which the OLED emits light
when electrons and holes are combined in an organic layer
through a current flowing in a fluorescence or phosphores-
cence organic thin film.

[0007] The organic light emitting diode display may be
variously classified depending on kinds of emission materi-
als, an emission method, an emission structure, a driving
method, etc. The organic light emitting diode display may be
classified into a fluorescent emission type and a phosphores-
cent emission type depending on the emission method. Fur-
ther, the organic light emitting diode display may be classified
into a top emission type and a bottom emission type depend-
ing on the emission structure. Further, the organic light emit-
ting diode display may be classified into a passive matrix
OLED (PMOLED) display and an active matrix OLED
(AMOLED) display depending on the driving method.
[0008] Each pixel of the organic light emitting diode dis-
play includes a driving thin film transistor (TFT) controlling
a driving current flowing in the OLED depending on data of
the input image. Driving characteristics of the pixels have to
be the same as one another at all of locations of the screen.
However, the driving characteristics of the pixels may vary
depending on the location of the screen due to a process
deviation. Further, the driving characteristics of the pixels
may vary depending on a driving time and a driving environ-
ment. Examples of the driving characteristic of the pixel
include a threshold voltage of the OLED, a threshold voltage
of the driving TFT, and a mobility of the driving TFT.
[0009] An external compensation technology for sensing
the driving characteristics of the pixels and compensating for
the driving characteristics using a driving circuit outside a
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display panel has been proposed as a method for increasing
the image quality and the lifespan of the organic light emitting
diode display.

[0010] The external compensation technology senses the
driving characteristics of the pixels based on changes in the
anode voltage of the OLED or changes in a source voltage of
the driving TFT using an analog-to-digital converter (ADC)
and modulates data, thereby compensating for changes in the
driving characteristics of the pixels. The ADC is designed in
consideration of an estimated range of changes in the driving
characteristics of the pixels due to the degradation of the
driving characteristics, the size of an integrated circuit (IC) in
which the ADC is embedded, the sensing accuracy, a sensing
scale, and the like. A sensing circuit including the ADC may
accurately sense driving characteristic of a pixel, which will
be firstly examined, in an initial sensing environment. How-
ever, when the driving characteristics of the pixels greatly
change because of the elapse of driving time and changes in
the driving environment of the pixel, the driving characteris-
tics of the pixels cannot be accurately sensed. This is because
output data of the ADC overflows when the changes in the
driving characteristics of the pixels are outside the range
(hereinafter, referred to as “sensing range”™) of an input volt-
age, which can be accurately sensed by the ADC. The ADC
outputs all of the voltages exceeding the sensing range as
digital data of a maximum value.

[0011] For example, when the sensing range of the ADC is
2V and the ADC outputs 10-bit digital data, the ADC converts
a range (for example, 1V to 3V) of 2V into digital values of
1024 stages. However, when the anode voltage (or the thresh-
old voltage) of the OLED is 4V, the anode voltage of the
OLED exceeds the sensing range of the ADC. Therefore, the
ADC outputs the digital data value “1024” corresponding to
“2V”. As aresult, the anode voltage of the OLED is sensed as
2V, and the driving characteristic of the pixel is inaccurately
sensed. Accordingly, when changes in the driving character-
istic of the pixel exceed the sensing range of the ADC, the
driving characteristic of the pixel is inaccurately sensed.

SUMMARY OF THE INVENTION

[0012] Embodiments of the invention provide an organic
light emitting diode display and a method for sensing driving
characteristics thereof capable of sensing changes in driving
characteristics of pixels exceeding a sensing range of an
analog-to-digital converter (ADC).

[0013] In one aspect, there is an organic light emitting
diode display, which supplies a data voltage of an input image
to pixels each including an organic light emitting diode in a
driving mode and senses changes in driving characteristics of
the pixels in a sensing mode, comprising a low potential
power voltage adjustment unit configured to reduce a low
potential power voltage of the pixels to a negative voltage in
the sensing mode and adjust the low potential power voltage
to a ground level voltage in the driving mode, and a sensing
unit configured to sense an anode voltage of the organic light
emitting diode using an analog-to-digital converter in the
sensing mode.

[0014] In another aspect, there is a method for sensing
driving characteristics of an organic light emitting diode dis-
play, which supplies a data voltage of an input image to pixels
each including an organic light emitting diode in a driving
mode and senses changes in driving characteristics of the
pixels in a sensing mode, the method comprising reducing a
low potential power voltage of the pixels to a negative voltage
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in the sensing mode, adjust the low potential power voltage to
a ground level voltage in the driving mode, and sensing an
anode voltage of the organic light emitting diode using an
analog-to-digital converter in the sensing mode.

BRIEF DESCRIPTION OF THE DRAWINGS

[0015] 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 embodiments of the invention and together with the
description serve to explain the principles of the invention. In
the drawings:

[0016] FIG. 1 shows a driving characteristic compensation
device in an organic light emitting diode display according to
an exemplary embodiment of the invention;

[0017] FIGS. 2 and 3 are waveform diagrams showing a
sensing mode and a driving mode of an organic light emitting
diode display according to an exemplary embodiment of the
invention;

[0018] FIG. dis a waveform diagram showing display tim-
ing based on a video electronics standards association
(VESA),

[0019] FIGS.5 and 6 show a comparison between an exem-
plary embodiment of the invention and a related art when
exceeding a sensing range of an analog-to-digital converter
(ADC);

[0020] FIG. 7 shows an example of varying a low potential
power voltage depending on a location of a pixel of a display
panel;

[0021] FIG. 8 shows an example of varying a low potential
power voltage as time passed; and

[0022] FIG. 9 is a block diagram of an organic light emit-
ting diode display according to an exemplary embodiment of
the invention.

DETAILED DESCRIPTION OF THE
EMBODIMENTS

[0023] Reference will now be made in detail to embodi-
ments of the invention, examples of which are illustrated in
the accompanying drawings. Wherever possible, the same
reference numbers will be used throughout the drawings to
refer to the same or like parts. It will be paid attention that
detailed description of known arts will be omitted if it is
determined that the arts can mislead the embodiments of the
invention.

[0024] FIG. 1 shows a driving characteristic compensation
device in an organic light emitting diode display according to
an exemplary embodiment of the invention. FIG. 9 is a block
diagram of an organic light emitting diode display according
to an exemplary embodiment of the invention.

[0025] As shown in FIG. 1, a driving characteristic com-
pensation device according to an exemplary embodiment of
the invention includes pixels P, a sensing unit 110, a data
compensation unit 20, an adjustment unit 100 of'a low poten-
tial power voltage VSS (hereinafter, abbreviated to “VSS
adjustment unit”), and the like.

[0026] As shown in FIG. 9, the pixels P are arranged on a
display panel 10 of an organic light emitting diode display
according to the embodiment of the invention in a matrix form
and display data of an input image. Each pixel P includes an
organic light emitting diode (OLED), a first thin film transis-
tor (TFT) ST, a second TFT DT, a capacitor C, and the like as
shown in FIG. 1. The pixels P are not limited to a structure

Jul. 2,2015

shown in FIG. 1. The pixels P may use pixels of any of known
organic light emitting diode displays. Organic compound
layers including a hole injection layer HIL, a hole transport
layer HTL, an emission layer EML, an electron transport
layer ETL, an electron injection layer EIL, etc., may be
stacked between an anode terminal and a cathode terminal of
the OLED. The first TFT ST applies a data voltage from a data
line 13 to a gate of the second TFT DT in response to a scan
pulse SCAN from a gate line 15. The second TFT DT is a
driving TFT controlling a current flowing in the OLED
depending on the data voltage. A high potential power voltage
VDD of'the pixel is applied to a drain of the second TFT DT.
The capacitor C is connected between the gate and the source
of the driving TFT DT. The anode terminal of the OLED is
connected to the source of the second TFT DT. The low
potential power voltage VSS is applied to the cathode termi-
nal of the OLED.

[0027] Thelow potential power voltage VSS is generated at
anegative voltage (-=V) in a sensing mode by the VSS adjust-
ment unit 100 and is generated at a ground level voltage GND
in a driving mode by the VSS adjustment unit 100. The
ground level voltage GND may be zero volt, but may vary
depending on a system.

[0028] Inthe sensing mode, the data of an input image is not
applied to the pixel P, and changes in driving characteristic of
the pixel P are sensed. The sensing mode may be assigned
before and after the driving mode. In the driving mode, the
data voltage of the input image is supplied to the pixel P, and
the data of the input image is displayed on the pixel P.
[0029] The sensing unit 110 includes a first switch S1, a
comparator 111, an analog-to-digital converter (ADC) 112,
and an offset compensation unit 113.

[0030] The first switch S1 is connected between the anode
terminal of the OLED and the comparator 111. In the sensing
mode, the first switch S1 is turned on and supplies an anode
voltage of the OLED to a non-inverting input terminal (+) of
the comparator 111. A predetermined reference voltage Vref
is supplied to an inverting input terminal (=) of the compara-
tor 111. The comparator 111 supplies a difference between
the anode voltage of the OLED and the predetermined refer-
ence voltage Vrefto the ADC 112. The comparator 111 senses
changes in the driving characteristic of the pixel P, which
increases to a value greater than the reference voltage Vref.
[0031] The ADC 112 converts the voltage input from the
comparator 111 into digital data. When the ADC 112 outputs
10-bit digital data, a sensing range of the ADC 112 is divided
into 1024 stages.

[0032] In the sensing mode, the offset compensation unit
113 adds an offset value, which is set to a value corresponding
to a lower adjustment width of the low potential power volt-
age VSS, to an output of the ADC 112. In the embodiment
disclosed herein, the lower adjustment width of the low
potential power voltage VSS means a difference between the
ground level voltage GND and the negative voltage (-V). For
example, when the VSS adjustment unit 100 adjusts the low
potential power voltage VSS to “~1V” less than the ground
level voltage GND, the offset compensation unit 113 adds the
offset value corresponding to “1V” to the output of the ADC
112 and then outputs a compensation value.

[0033] The datacompensation unit 20 adds and subtracts or
multiplies the compensation value input from the offset com-
pensation unit 113 to and from or by digital video data of the
input image and compensates for the driving characteristic of
the pixel P. The digital video data modified by the data com-
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pensation unit 20 is input to a digital-to-analog converter
(DAC) 114. The DAC 114 converts the digital video data
input from the data compensation unit 20 into a gamma com-
pensation voltage and generates the data voltage. The data
voltage is applied to the pixel P through the data line 13 (refer
to FIG. 9).

[0034] In the sensing mode, the VSS adjustment unit 100
reduces the low potential power voltage VSS to the negative
voltage (-V) considering that the changes in the driving char-
acteristic of the pixel P exceed the sensing range of the ADC
112 as the usage environment changes or the usage time
passed. In the driving mode, the VSS adjustment unit 100
increases the low potential power voltage VSS to the ground
level voltage GND. For this, the VSS adjustment unit 100
includes a second switch S2 for supplying the ground level
voltage GND to the cathode terminal of the OLED in the
driving mode and a third switch S3 for supplying the negative
voltage (-V) to the cathode terminal of the OLED in the
sensing mode.

[0035] FIGS. 2 and 3 are waveform diagrams showing the
sensing mode and the driving mode of the organic light emit-
ting diode display according to the embodiment of the inven-
tion. FIG. 4 is a waveform diagram showing display timing
based on a video electronics standards association (VESA).

[0036] As shown in FIGS. 2 to 4, the sensing mode may
sense the driving characteristics of the pixels P before and
after the driving mode and may sense the driving character-
istics ofthe pixels P in a vertical blank period VB. The vertical
blank period VB is a period, in which there is no data enable
signal DE between an Nth frame period and an (N+1)th frame
period, where N is a positive integer. The data enable signal
DE is synchronized with the data of the input image to be
displayed on the pixels P of the display panel 10. The data of
the input image is not input in the vertical blank period VB.

[0037] In the sensing mode, the first and third switches S1
and S3 are turned on, the anode terminal of the OLED is
connected to the non-inverting input terminal (+) of the com-
parator 111, and the low potential power voltage VSS applied
to the cathode terminal ofthe OLED is reduced to the negative
voltage (-V). In the sensing mode, the second switch S2
maintains a turn-off state.

[0038] In the driving mode, the first and third switches S1
and 83 are turned off, and the second switch S2 is turned on.
Hence, a current path between the anode terminal of the
OLED and the comparator 111 is cut off, and the low potential
power voltage VSS applied to the cathode terminal of the
OLED is adjusted to the ground level voltage GND. In the
driving mode, the data voltage of the input image is supplied
to the pixels P.

[0039] The turn-on and turn-off timings of the first to third
switches S1 to S3 may be controlled by a timing controller 30
shown in FIG. 9.

[0040] One cycle of a vertical sync signal Vsync is one
vertical period and defines timing of one frame period. One
cycle of each of a horizontal sync signal Hsync and the data
enable signal DE is one horizontal period. A high logic period
(i.e., apulse width) of the data enable signal DE indicates data
timing of one line. One horizontal period is a horizontal
address time required to apply data to the pixels on one line of
the display panel 10.

[0041] The data enable signal DE and the data of the input
image are input during a data enable period AA and are not
input during the vertical blank period VB. The data enable
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period AA is a vertical address time required to display pixel
data corresponding to one frame on all of the pixels included
in a pixel array.

[0042] The vertical blank period VB includes a vertical
sync time VS, a vertical front porch FP, and a vertical back
porch BP.

[0043] The vertical sync time VS is a time ranging from a
falling edge to a rising edge of the vertical sync signal Vsync
and indicates a start (or an end) timing of one screen. The
vertical front porch FP is a time ranging from a falling edge of
alast pulse of the data enable signal DE indicating data timing
of a last line of one frame data to a state time point of the
vertical blank period VB. The vertical back porch BPis a time
ranging from an end time point of the vertical blank period
VBto arising edge of a first pulse of the data enable signal DE
indicating data timing of a first line of one frame data.
[0044] When the sensing range of the ADC 112 is 2V and
the ADC 112 outputs 10-bit digital data, the ADC 112 con-
verts a range (for example, 1V to 3V) of 2V into digital values
0f 1024 stages. If the reference voltage Vref of the comparator
111 is 1V, the driving characteristic of the pixel may be
accurately sensed when the anode voltage (between 1V and
3V)ofthe OLED is input to the ADC 112. However, when the
anode voltage of the OLED increases to 4V as the usage
environment changes or the usage time passed, the anode
voltage of the OLED exceeds the sensing range of the ADC
112. Therefore, the ADC 112 outputs the digital data value
“1024” corresponding to “2V”. As a result, the related art
senses the anode voltage of the OLED sensed by the ADC as
“2V” when the anode voltage of the OLED is 4V. On the other
hand, the embodiment of the invention reduces the low poten-
tial power voltage VSS of the pixel P to the negative voltage
(-V)inthe sensing mode, thereby accurately sensing changes
in the driving characteristic of the pixel even when the
changes in the driving characteristic of the pixel exceed the
sensing range of the ADC 112.

[0045] FIGS. 5 and 6 show a comparison between an exem-
plary embodiment of the invention and a related art when
exceeding a sensing range of an analog-to-digital converter
(ADC). For example, when the sensing range ofthe ADC 112
is 2V, the reference voltage Vref of the comparator 111 1s 1V,
and the anode voltage of the OLED is 4V, the anode voltage of
the OLED is reduced by the low potential power voltage VSS
(=-2.5V)andis 1.5V as shown in FIGS. 5 and 6 when the low
potential power voltage VSS of -2.5V is applied. Because an
input voltage of the ADC 112 is 1.5V, the input voltage of the
ADC 112 is adjusted to a value within the sensing range. The
ADC 112 outputs the anode voltage (=1.5V) of the OLED as
the digital value. The offset compensation unit 113 adds the
offset value of 2.5V to an output of the ADC 112. As a result,
even if the anode voltage of the OLED exceeds the sensing
range of the ADC 112, the sensing unit 110 may accurately
sense the anode voltage of the OLED.

[0046] In the sensing mode, the embodiment of the inven-
tion senses changes in the anode voltage of the OLED and
compares the changes in the anode voltage with a previously
determined initial value, thereby estimating changes in the
driving characteristic of the pixel P including changes in the
threshold voltage of the OLED, changes in the threshold
voltage of the driving TFT, changes in the mobility of the
driving TFT, etc., based on the result of a comparison.
Examples of a method for sensing the changes in the driving
characteristic of the pixel P based on the changes in the anode
voltage of the OLED are disclosed in Korean Patent Appli-
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cation No. 10-2013-0035184 (Apr. 1, 2013), Korean Patent
Application No. 10-2013-0104341 (Aug. 30, 2013), and U.S.
patent application Ser. No. 14/132,783 (Dec. 17, 2013) cor-
responding to the present applicant, and which are hereby
incorporated by reference in their entirety.

[0047] The VSS adjustment unit 100 may adjust the nega-
tive voltage (- V) generated in the sensing mode depending on
a location of the pixel and/or the elapse of time using a
plurality of external negative voltage sources each having a
different voltage level.

[0048] FIG. 7 shows an example of varying a low potential
power voltage depending on a location of a pixel of a display
panel. As shown in FIG. 7, the low potential power voltage
VSS may be differently applied depending on the location of
the pixel on the display panel 10. For example, the embodi-
ment of the invention divides the pixel array of the display
panel 10 into a plurality of blocks and individually applies the
low potential power voltage VSS to the blocks in consider-
ation of a driving characteristic deviation of the pixels P.
[0049] Thechanges in the driving characteristic of the pixel
P may further increase as usage time of the organic light
emitting diode display increases. Considering this, as shown
in FIG. 8, the low potential power voltage VSS may be gradu-
ally reduced through the VSS adjustment unit 100 as time
passed. In this instance, the offset compensation unit 113 may
vary the offset value to be added to the output of the ADC 11
on a time axis depending on an adjustment width of the low
potential power voltage VSS

[0050] FIG.9 is a block diagram of the organic light emit-
ting diode display according to the embodiment of the inven-
tion.

[0051] As showninFIG. 9, the organic light emitting diode
display according to the embodiment of the invention
includes the display panel 10, a display panel driving circuit,
and a power supply unit 40.

[0052] The data of the input image is displayed on the pixel
array of the display panel 10. The pixel array of the display
panel 10 includes the plurality of data lines 13, the plurality of
scan lines 15 crossing the data lines 13, and the plurality of
pixels P arranged in a matrix form. Each pixel P may include
ared subpixel R, a green subpixel G, and a blue subpixel B for
the color representation. Further, each pixel P may include a
red subpixel R, a green subpixel G, a blue subpixel B, and a
white subpixel W for the color representation.

[0053] The display panel driving circuit includes a data
driving circuit 12, a scan driving circuit 14, the data compen-
sation unit 20, the sensing unit 110, and the timing controller
30. The display panel driving circuit applies the data of the
input image to the pixel array of the display panel 10. The data
compensation unit 20 may be embedded in the timing con-
troller 30 or the data driving circuit 12.

[0054] The first switch S1 of the sensing unit 110 may be
embedded in the pixel P. The second and third switches S2
and S3 of the VSS adjustment unit 100 may be embedded in
the power supply unit 40. The comparator 111, the ADC 112,
the offset compensation unit 113, and the DAC 114 may be
embedded in the data driving circuit 12. Since the sensing unit
110 and the data compensation unit 20 are described in detail
above, a further description may be briefly made or may be
entirely omitted.

[0055] The data driving circuit 12 converts digital video
data DATA of the input image input from the data compen-
sation unit 20 into an analog gamma compensation voltage
Vgamma using the DAC 114 and generates the data voltage.
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The data driving circuit 12 then outputs the data voltage to the
data lines 13. The data driving circuit 12 may transmit the
compensation value for compensating for changes in the driv-
ing characteristic of each pixel P sensed by the sensing unit
110 to the data compensation unit 20 through the timing
controller 30.
[0056] The scan driving circuit 14 supplies a scan pulse (or
a gate pulse) synchronized with an output voltage of the data
driving circuit 12 to the scan lines 15 under the control of the
timing controller 30 during the data enable period AA. The
scan driving circuit 14 may generate control signals of the
switches S1 to S3 under the control of the timing controller
30.
[0057] The timing controller 30 receives the digital video
data DATA of the input image and timing signals synchro-
nized with the digital video data DATA from a host system
(not shown). The timing signals include a vertical sync signal
Vsyne, a horizontal sync signal Hsync, a data enable signal
DE, a dot clock CLK, and the like. The timing controller 30
generates timing control signals DDC and GDC for respec-
tively controlling operation timings of the data driving circuit
12 and the scan driving circuit 14 based on the timing signals
Vsyne, Hsyne, DE, and CLK.
[0058] The host system may be implemented as one of a
television system, a set-top box, a navigation system, a DVD
player, a Blu-ray player, a personal computer (PC), a home
theater system, and a phone system.
[0059] When an input voltage from the host system is sup-
plied to the power supply unit 40, the power supply unit 40
generates the high potential power voltage VDD, the low
potential power voltage VSS, and the gamma compensation
voltage Vgamma of the pixel. The power supply unit 40 varies
the low potential power voltage VSS in the sensing mode and
the driving mode using the VSS adjustment unit 100.
[0060] The embodiments of the invention adopt the exter-
nal compensation technology for accurately sensing the
changes in the driving characteristic of each pixel to compen-
sate for the changes in the driving characteristic of each pixel
based on the sensing result, thereby increasing the yield and
the lifespan of the organic light emitting diode display. Fur-
ther, the embodiments of the invention omit or minimize an
internal compensation circuit in the pixel through the external
compensation technology, thereby simplifying the structure
of the pixels and increasing an aperture ratio and the yield of
the pixels. The embodiments of the invention reduce the low
potential power voltage VSS of the pixel to the negative
voltage in the sensing mode and accurately sense the changes
in the driving characteristic of the pixel exceeding the sensing
range of the ADC.
[0061] Although embodiments have been described with
reference to a number of illustrative embodiments thereof, it
should be understood that numerous other modifications and
embodiments can be devised by those skilled in the art that
will fall within the scope of the principles of this disclosure.
More particularly, various variations and modifications are
possible in the component parts and/or arrangements of the
subject combination arrangement within the scope of the
disclosure, the drawings and the appended claims. In addition
to variations and modifications in the component parts and/or
arrangements, alternative uses will also be apparent to those
skilled in the art.

What is claimed is:

1. An organic light emitting diode display, which supplies
a data voltage of an input image to pixels each including an
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organic light emitting diode in a driving mode and senses
changes in driving characteristics of the pixels in a sensing
mode, the organic light emitting diode display comprising:

a low potential power voltage adjustment unit configured
to reduce a low potential power voltage of the pixelsto a
negative voltage in the sensing mode and adjust the low
potential power voltage to a ground level voltage in the
driving mode; and

a sensing unit configured to sense an anode voltage of the
organic light emitting diode using an analog-to-digital
converter in the sensing mode.

2. The organic light emitting diode display of claim 1,
further comprising a data compensation unit configured to
add and subtract or multiply a compensation value input from
the sensing unit to and from or by data of the input image and
compensate for the changes in the driving characteristics of
the pixels.

3. The organic light emitting diode display of claim 1,
wherein the sensing unit includes:

afirst switch which is connected to an anode terminal of the
organic light emitting diode and is turned on in the
sensing mode;

a comparator which is connected between the first switch
and the analog-to-digital converter and outputs a differ-
ence between the anode voltage of the organic light
emitting diode and the ground level voltage to the ana-
log-to-digital converter when the first switch is turned
on; and

an offset compensation unit configured to add an offset
value, which is set to a difference between the ground
level voltage and the negative voltage, to an output of the
analog-to-digital converter in the sensing mode.

4. The organic light emitting diode display of claim 3,

wherein the low potential power voltage adjustment unit
includes:
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a second switch configured to supply the ground level
voltage to a cathode terminal of the organic light emit-
ting diode in the driving mode; and

a third switch configured to supply the negative voltage to
the cathode terminal of the organic light emitting diode
in the sensing mode.

5. The organic light emitting diode display of claim 1,
wherein the low potential power voltage adjustment unit dif-
ferently sets the low potential power voltage applied in the
sensing mode depending on a location of the pixels.

6. The organic light emitting diode display of claim 5,
wherein the low potential power voltage adjustment unit
gradually reduces the low potential power voltage applied in
the sensing mode as time passed.

7. A method for sensing driving characteristics of an
organic light emitting diode display, which supplies a data
voltage of an input image to pixels each including an organic
light emitting diode in a driving mode and senses changes in
driving characteristics of the pixels in a sensing mode, the
method comprising:

reducing a low potential power voltage of the pixels to a
negative voltage in the sensing mode;

adjust the low potential power voltage to a ground level
voltage in the driving mode; and

sensing an anode voltage of the organic light emitting
diode using an analog-to-digital converter in the sensing
mode.

8. The method of claim 7, wherein the reducing of the low
potential power voltage of the pixels to the negative voltage in
the sensing mode includes differently setting the low poten-
tial power voltage applied in the sensing mode depending on
a location of the pixels.

9. The method of claim 8, wherein the reducing of the low
potential power voltage of the pixels to the negative voltage in
the sensing mode includes gradually reducing the low poten-
tial power voltage applied in the sensing mode as time passed.
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