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ORGANIC LIGHT EMITTING DISPLAY AND
DRIVING METHOD THEREOF

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims priority to and the benefit of
Korean Patent Application No. 10-2011-0000599 filed in the
Korean Intellectual Property Office on Jan. 4, 2011, the entire
contents of which are incorporated herein by reference.

BACKGROUND

[0002] 1.Field

[0003] The disclosed technology relates to an organic light
emitting diode (OLED) display and a driving method thereof.
More particularly, the disclosed technology relates to an
organic light emitting diode (OLED) display for reducing
power consumption by optimizing a driving voltage applied
to a display panel, and a driving method thereof.

[0004] 2. Description of the Related Technology

[0005] Recently, various flat panel displays have been
developed which have a reduced weight and volume relative
to conventional cathode ray tubes. Flat panel displays may
include a liquid crystal display (LCD), a field emission dis-
play (FED), a plasma display panel (PDP), an organic light
emitting diode (OLED) display, and the like.

[0006] Among these flat panel displays, an OLED display
which generates light by recombining electrons and holes,
has attracted greater attention due to its fast response speed,
low power consumption, and excellent emission efficiency,
luminance, and viewing angle.

[0007] In a flat panel display, a display panel is formed by
arranging a plurality of pixels on a substrate in a matrix. A
data signal is selectively transferred to each pixel by connect-
ing a scan line and a data line to each pixel. Based on the
transferred data signals, an image is displayed.

[0008] Typically, the OLED display is classified into a pas-
sive matrix organic light emitting diode (PMOLED) display
and an active matrix organic light emitting diode (AMOLED)
display according to a driving method of the OLED.

[0009] In a point of resolution, contrast, and operation
speed, the AMOLED display which selectively emits light
from every unit pixel has been widely used.

[0010] However, through repeated use of the display, the
performance of the OLED is reduced such that the luminance
of light emitted by each pixel in response to the same data
signal is gradually reduced. Additionally, a problem in dis-
playing uniform images exists due to non-uniformity of a
threshold voltage and mobility of a driving transistor included
in each pixel. Therefore, in order to emit light from the pixels
with high luminance in conventional displays, power con-
sumption of the display panel is increased.

[0011] Therefore, there exists an need for an OLED display
capable of adapting to changes in efficiency caused by a
reduction in performance of the OLED such that power con-
sumption is reduced in consideration of the optimal voltage
for operating a driving transistor of the pixels in the saturation
region. Additionally, there exits a need for a driving method of
adisplay capable of reducing power consumption by adapting
to changes in efficiency of the display.

[0012] The above information disclosed in this Back-
ground section is only for enhancement of understanding of
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the background of the invention and therefore it may contain
information that should not be considered prior art.

SUMMARY OF CERTAIN INVENTIVE ASPECTS

[0013] The disclosed embodiments have been made in an
effort to provide an OLED display for reducing power con-
sumption when driven by an optimal driving voltage in con-
sideration of reduced efficiency caused by a reduction in
performance of the OLED and the aging characteristic of the
driving transistor.

[0014] According to one aspect, an organic light emitting
diode (OLED) display is disclosed. The OLED display
includes a plurality of pixels including an OLED and a driv-
ing transistor configured to supply a driving current according
to an image data signal to the OLED, a sensor configured to
sense a first current flowing to the driving transistor based on
a source data input signal according to a target luminance
value, and measure an operation voltage of a saturation region
of'the driving transistor and performance information regard-
ing reduced performance of the OLED by using a current
amount equal to the first current, a voltage controller config-
ured to determine a minimum electroluminescence voltage
for driving the plurality of pixels by using the measured
performance information, a power supply configured to con-
trol a power source voltage applied to the plurality of pixels
according to the determined electroluminescence voltage,
and a controller configured to control image display of the
plurality of pixels, the controller further configured to drive
the sensor, the voltage controller, and the power supply.

[0015] According to another aspect, a method for driving
an organic light emitting diode (OLED) display is disclosed.
The method includes transmitting a source data input signal
according to target luminance to a driving transistor included
in a plurality of respective pixels, and sensing a first current
flowing to the driving transistor in response to the source data
input signal, measuring an operation voltage of a saturation
region of the driving transistor by sinking a second current
having the same current amount as the first current from the
driving transistor, measuring information indicative of a level
of performance of the OLED by supplying a third current
having the same current amount as the first current to an
OLED included in the plurality of pixels, determining a mini-
mum electroluminescence voltage for driving the plurality of
pixels by using the operation voltage of the saturation region
of the measured driving transistor and the measured perfor-
mance information controlling a power source voltage
applied to the plurality of pixels according to the determined
electroluminescence voltage, and supplying the controlled
power source voltage.

BRIEF DESCRIPTION OF THE DRAWINGS

[0016] FIG. 1 shows a block diagram of an OLED display
according to some embodiments.

[0017] FIG. 2A and FIG. 2B show a partial block diagram
and a partial circuit diagram of the OLED display shown in
FIG. 1 according to some embodiments.

[0018] FIG. 3 shows a partial block diagram of the OLED
display shown in FIG. 1 according to some embodiments.
[0019] FIG. 4 shows a circuit diagram of a pixel of an
OLED display according to some embodiments.
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[0020] FIG. 5A and FIG. 5B show a pixel circuit diagram
and a drive timing diagram for describing a process in a
method for driving an OLED display according to some
embodiments.

[0021] FIG. 6A and FIG. 6B show a pixel circuit diagram
and a drive timing diagram for describing a subsequent stage
of the process described with reference to FIG. 5A and FIG.
5B.

[0022] FIG. 7A and FIG. 7B show a pixel circuit diagram
and a drive timing diagram for describing a subsequent stage
of the process described with reference to FIG. 6A and FIG.
6B.

[0023] FIG. 8A and FIG. 8B show a pixel circuit diagram
and a drive timing diagram for describing a subsequent stage
of the process described with reference to FIG. 7A and FIG.
7B.

DETAILED DESCRIPTION OF CERTAIN
INVENTIVE EMBODIMENTS

[0024] The disclosed embodiments will be described more
fully hereinafter with reference to the accompanying draw-
ings, in which exemplary embodiments of the invention are
shown. As those skilled in the art would realize, the described
embodiments may be modified in various different ways, all
without departing from the spirit or scope of the present
invention.

[0025] Further, in the exemplary embodiments, like refer-
ence numerals designate like elements throughout the speci-
fication and are described with reference to a first exemplary
embodiment. A description of like elements may be omitted
such that only elements other than those of the first exemplary
embodiment will be described in subsequent embodiments.
The drawings and description are to be regarded as illustrative
in nature and not restrictive.

[0026] Throughout this specification and the claims that
follow, when it is described that an element is “coupled” to
another element, the element may be “directly coupled” to the
other element or “electrically coupled” to the other element
through a third element. In addition, unless explicitly
described to the contrary, the word “comprise” and variations
such as “comprises” or “comprising” will be understood to
imply the inclusion of stated elements but not the exclusion of
any other elements.

[0027] FIG. 1 shows a block diagram of an OLED display
according to some embodiments.

[0028] The OLED display includes a display 10, a scan
driver 20, a data driver 30, a sense driver 40, a controller 50,
a power supply 60, a sensor 70, a switch 80, and a voltage
controller 90.

[0029] The display 10 includes a plurality of pixels 100
connected to scan lines (S1 to Sn) and gate lines (G1 to Gn)
connected to the scan driver 20, sense lines (SE1 to SEn)
connected to the sense driver 40, data lines (D1 to Dm)
connected to the data driver 30, and first connecting lines (Al
to Am) connected to the sensor 70.

[0030] With reference to FIG. 1, each pixel 100 is con-
nected to a corresponding scan line (Si) from among the scan
lines (S1 to Sn), a corresponding gate line (Gi) from among
the gate lines (G1 to Gn), a corresponding sense line (SEi)
from among the sense lines (SE1 to SEn), a corresponding
data line (Di) from among the data lines (D1 to Dm), and a
corresponding first connecting line (Ai) from among the first
connecting lines (Al to Am).
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[0031] The pixels of the display 10 receive a first power
source voltage (ELVDD) and a second power source voltage
(ELVSS) from the power supply 60. The pixels control the
current supplied to the second power source voltage (ELVSS)
from the first power source voltage (ELVDD) through the
OLED in correspondence with an image data signal. The
OLED emits light of predetermined luminance correspond-
ing to the image data signal.

[0032] Conventionally, the driving voltage (a voltage dif-
ference between the first power source voltage and the second
power source voltage) of the pixels is excessively set, thereby
increasing the power consumption of the display. The driving
voltage is configured to set a saturation region operating
margin of a driving transistor of each pixel and an operating
margin caused by a reduction in performance of the OLED is
maximized.

[0033] The OLED display according to some embodiments
substantially reduces the power consumption by setting the
driving voltage of the pixels with an optimized value to which
an appropriate operation margin is applied.

[0034] The scandriver 20 generates a scan signal and a gate
signal and transmits them to the scan lines (S1 to Sn) and the
gate lines (G1 to Gn).

[0035] The data driver 30 transmits a plurality of image
data signals (Data2) to the data lines (D1 to Dm). The image
data signals (Data2) are converted from a plurality of video
signals (Datal) and are then transmitted to the data driver 30
by the controller 50.

[0036] The sense driver 40 generates a sense signal and
transmits it to the sense lines (SE1 to SEn).

[0037] The sensor 70 senses a current or a voltage of the
pixels for calculating an optimal driving voltage through sen-
sor connecting lines (A1 to Am) connected to the pixels ofthe
display 10 and the data lines (D1 to Dm) shared by the switch
80.

[0038] When the sensor 70 uses a data line to measure a
current of the pixels though a current output line, the switch
80 is configured to select from among the data lines (D1 to
Dm) corresponding to the pixel to be sensed. That is, the
switch 80 selectively connects the sensor 70 and the data
driver 30 to the data lines (D1 to Dm). For this purpose, the
switch 80 can include a pair of switches connected to the data
lines (D1 to Dm) (i.e., for each channel). However, this is but
one exemplary embodiment, and the sensor 70 can select
predetermined pixels from among all pixels of the display 10
and measure the sensing current. As a result, switches of the
switch 80 can be provided such that they are connected to the
corresponding data lines from among all data lines corre-
sponding to the pixels connected to the sensor 70.

[0039] The sensor 70 extracts an operation voltage of the
driving transistor included in each pixel in the saturation
region and a voltage of the OLED, and supplies the extracted
voltage information to the voltage controller 90. The sensor
70 may include a current sensor (not shown) selectively con-
nected to the respective data lines (D1 to Dm) or correspond-
ing data lines. The current sensor may be configured to sense
the sensing current that corresponds to the source data input
voltage from the corresponding pixels.

[0040] Intheillustrated example, the time for the sensor 70
to extract the operation voltage of the driving transistor of the
pixels and reduction in performance information of the
OLED is not specified. Extraction by the sensor 70 can be
performed each time power is supplied to the OLED display
or before the display device is shipped as a product. The
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sensor 70 may be configured such that it is operable periodi-
cally and automatically. Additionally, or alternatively, the
sensor 70 may be configured such that it can be variably
operated by according to a user’s setting.

[0041] The sensing current output line and the source data
input line for testing are shared by using the data lines in an
exemplary embodiment illustrated in FIG. 1. However FIG. 1
illustrates only one embodiment, and it should be recognized
that the sensing current output line and the source data input
line for testing may be separated.

[0042] In the example in which sensing current output line
and the source data input line are separated for testing, a
plurality of sensing current output lines for connecting the
sensor 70 and the pixels are to be added in addition to the data
lines (D1 to Dm). This will be described in detail with refer-
ence to FIG. 3.

[0043] The power supply 60 applies the first power source
voltage (ELVDD) and the second power source voltage
(ELVSS) to the display 10 and provides driving signals to the
display 10. The driving voltage (EL voltage) of the display 10
is determined by a voltage difference between the first power
source voltage (ELVDD) with a high potential and the second
power source voltage (ELVSS) with a low potential.

[0044] The voltage controller 90 sets the power source volt-
age controlled by the controller 50 or the sensor 70 to control
application of the driving voltage of the power supply 60. The
voltage controller 90 can control the first power source volt-
age (ELVDD) applied by the power supply 60, or the second
power source voltage (ELVSS). The set voltage level deter-
mined by the voltage controller 90 is calculated from the
voltage information to based on the characteristic of the driv-
ing transistor of the pixels extracted from the sensor 70 and
the OLED. As a result optimal driving of the display 10 with
minimum power consumption is achieved by applying the
controlled power source voltage to the display 10.

[0045] The voltage controller 90 is realized as an individual
element in the exemplary embodiment of FIG. 1, and without
being restricted to this, it can be included in the controller 50
or the sensor 70.

[0046] The controller 50 generates a plurality of control
signals for controlling the scan driver 20, the data driver 30,
the sense driver 40, the sensor 70, the switch 80, and the
voltage controller 90 and transmits them.

[0047] In detail, the controller 50 transmits a scan drive
control signal (SCS) to the scan driver 20, and the scan drive
control signal (SCS) controls the scan driver 20 to supply the
scan signal to the scan lines (S1 to Sn). Additionally, the scan
drive control signal (SCS) controls the scan driver 20 to
supply the gate signal to the gate lines (G1 to Gn).

[0048] Further, the controller 50 transmits a data drive con-
trol signal (DCS) to the data driver 30, and the data drive
control signal (DCS) controls the data driver 30 to supply the
corresponding data signals to the data lines (D1 to Dm).
[0049] The controller 50 transmits a sense drive control
signal (SECS) to the sense driver 40, and the sense drive
control signal (SECS) controls the sense driver 40 to supply a
sense signal to the sensing lines (SE1 to SEn).

[0050] Furthermore, the controller 50 transmits a sensing
control signal (TCS) and a switching control signal (SWCS)
to the sensor 70 and the switch 80 respectively.

[0051] The sensing control signal (TCS) controls a current
sink (not shown) included in the sensor 70 and the switches of
the current source (not shown) to control the sensor 70 to
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extract the operating voltage of the driving transistor of the
pixels or information indicative of a level of performance of
the OLED.

[0052] The switching control signal (SWCS) controls turn-
on operations of one pair of switches of the switch 80 for
selectively connecting the sensor 70 and the data driver 30 to
the data lines (D1 to Dm). Accordingly, the input process of
the source data and the output process of the sensing current
are controlled. As a result, the process of transmitting the
image data by the data driver 30 following the video signal
through the data lines (D1 to Dm).

[0053] The controller 50 controls the voltage controller 90
to set the supply voltage of the power supply 60 according to
the method for driving an OLED display according to some
embodiments. However, this is but one exemplary embodi-
ment, and the controller 50 can perform the function of the
voltage controller 90.

[0054] FIG. 2A and FIG. 2B show a partial block diagram
and a partial circuit diagram of a sensor 70, a switch 80, and
apixel 100 shown in FIG. 1 according to some embodiments.
[0055] The configuration of the OLED display according to
the illustrated embodiment except the sensor 70, the switch
80, and the pixel 100 is described with reference to FIG. 1 and
will be omitted.

[0056] FIG.2A and FIG. 2B show a sensor 70 and a switch
80 connected to the m-th data line Dm connected to a pixel
200 included in the m-th pixel column and the m-th first
connecting line (Am).

[0057] With reference to FIG. 2A, the sensor 70 includes a
current sensor 73, a current sink 75, a current source 77, and
an analog-digital converter (ADC) 71 connected thereto.
[0058] The current sensor 73 is a sensing circuit for receiv-
ing a sensing current from the pixel 200. The current sensor
73 is connected to the data line Dm data line Dm to the pixel
200 through the switch 80, and senses a sensing current of the
pixel.

[0059] That is, the pixel 200 receives a source data input
signal, and transmits a current of the driving transistor corre-
sponding to the input data signal to the current sensor 73
through the data line Dm. In this instance, the switch 80
selects the source data input signal or the sensing current
through the data line Dm. In the first exemplary embodiment
in which the data line Dm is shared, the data signal is trans-
mitted or the sensing current is sensed, which simplifies the
design of the circuitry in the display.

[0060] The switch 80 includes a first selecting switch
SWT1 and a second selecting switch SWT2.

[0061] The first selecting switch SWT1 is provided on a
line connected to the data driver 30, and transmits the image
data signal (Data2) according to the external video signal or
the source data input signal for testing voltage control to the
pixel 200 through the data line Dm when the switch is turned
on.

[0062] The second selecting switch SWT2 is provided on a
line connected to the current sensor 73 of the sensor 70, and
transmits the sensing current of the pixel 200 to the current
sensor 73 through the data line Dm when the switch is turned
on.

[0063] The current sensor 73 is not restricted to the above
described circuit configuration. However, the current sink
may be configured to use the current sink configuration.
[0064] The sensing current acquired from the current sen-
sor 73 is transmitted to the ADC 71, and the ADC 71 converts
the received sensing current signal to a digital value.
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[0065] Although not shown in FIG. 2A, the sensor 70 may
further include a storage unit. The storage unit can store the
voltage values acquired from the ADC 71.

[0066] The current sink 75 and the current source 77
included in the sensor 70 in FIG. 2A are connected to the first
connecting line (Am) connecting the sensor 70 and the pixel
200.

[0067] The current sink 75 sinks the same current as the
sensing current through the first connecting line (Am), and
the ADC 71 connected to the current sink 75 acquires a
voltage following the characteristic of the driving transistor
of the pixel through current sinking.

[0068] Also, the current source 77 applies the same current
as the sensing current to the OLED of the pixel through the
first connecting line (Am), and the ADC 71 connected to the
current source 77 finds the voltage following the performance
characteristic of the OLED of the pixel.

[0069] FIG. 2B shows a circuit diagram of a sensor 70 and
a pixel 200 shown in FIG. 2A, showing a connection of the
pixel 200, the sensor 70, and the switch 80 in detail.

[0070] In the case of the first exemplary embodiment in
which the source data input line and the output line of the
sensing current are selectively connected to the data line Dm,
FIG. 2B shows a circuit configuration of a pixel including a
first transistor M1 connected to the data line Dm and a sense
transistor M3 connected to a line diverged from the data line
Dm.

[0071] Further, with reference to FIG. 2B, the first connect-
ing line (Am) connecting the current sink 75 and the current
source 77 of the sensor 70 to the pixel is connected to the pixel
200.

[0072] That is, the pixel 200 includes a second transistor
M2 connected to the first connecting line (Am), and a storage
capacitor (Cst) and a driving transistor (Md) are connected to
a first node N1 to which the second transistor M2 is con-
nected. A detailed circuit configuration and a drive process of
the pixel 200 will be described with reference to FIG. 4 to
FIG. 8B.

[0073] InFIG. 2B, the current sink 75 included in the sensor
70 of the OLED display according to some embodiments
includes a sink current source 705 for sinking the current to
detect the operation voltage of the variable saturation region
which varies as a result of the aging characteristic of the
driving transistor (Md) of the pixel 200. The current source
additionally includes a first switch SW1 for controlling the
current sink 75.

[0074] The current source 77 included in the sensor 70
includes a source current source 707 for supplying the current
to the OLED to detect the driving voltage variable by the
performance characteristic of the OLED of the pixel 200, and
a second switch SW2 for controlling the current source 77.
[0075] A first end of the sink current source 705 is con-
nected to ground and a second end thereof is connected to the
first switch SW1. A first end of the source current source 707
is connected to a power supply for applying a reference volt-
age (Vref), and the other end of the current source 707 is
connected to the second switch SW2.

[0076] FIG. 3 shows a block diagram of a sensor 70, a
switch 80, and a pixel 100 shown in FIG. 1 according to
another exemplary embodiment.

[0077] Differing from the first exemplary embodiment
shown in FIG. 2A and FIG. 2B, the circuit elements such as
the sensor 70, the switch 80, and the pixel 200 of the OLED
display according to the second exemplary embodiment
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shown in FIG. 3 uses the sensing current output line of the
pixel 200 corresponding to the source data input signal, sepa-
rated from the data line Dm. That is, in the second exemplary
embodiment, the OLED display uses the data line Dm for the
source data input line and also uses a second connecting line
(Bm) for the output line of the sensing current. The circuit
configuration according to the second exemplary embodi-
ment simplifies the control signal relative to the first exem-
plary embodiment.

[0078] A switch is provided to the data line (Dm) and the
second connecting line (Bm), respectively, so as to control
transmission of the image data signal (Data2) to the pixel 200,
or transmission of the source data input signal for changing
the voltage and outputting of the sensing current. The switch
80 includes a first selecting switch (SWT1") for controlling a
signal flow of the data line Dm and a second selecting switch
(SWT2" for controlling a current flow of the second connect-
ing line (Bm).

[0079] Additionally, the current sink 75 and the current
source 77 of the sensor 70 according to the exemplary
embodiment of FIG. 3 are connected to the pixel 200 through
the first connecting line (Am).

[0080] FIG. 4 shows a circuit diagram of a pixel of an
OLED display according to some embodiments.

[0081] For better understanding and ease of description,
FIG. 4 illustrates an example of a circuit diagram of the pixel
200 at the position corresponding to the n-th pixel line and the
m-th pixel column from among all pixels of the display 10.
Therefore, the pixel 200 shown in FIG. 4 is connected to the
n-th scan line, the n-th gate line, the n-th sense line, and the
m-th data line to receive an image data signal from the data
line Dm. Additionally, the pixel 200 includes a first connect-
ing line (Am) for transmitting voltage information corre-
sponding to the characteristic of the pixel 200 so as to control
the voltage.

[0082] Particularly, FIG. 4 shows the pixel 200 according to
the second exemplary embodiment shown in FIG. 3, and the
pixel 200 of FIG. 4 has a second connecting line (Bm) as a
sensing current output line of the pixel 200 in addition to the
data line Dm. In the example in which the pixel corresponds
to a pixel as described with reference to FIG. 2A and FIG. 2B
above, the data line Dm is shared such that it is used as a
sensing current output line without using an additional sec-
ond connecting line (Bm).

[0083] Indetail, the pixel 200 of FIG. 4 includes an OLED,
a driving transistor Md, a first transistor M1, a second tran-
sistor M2, a sense transistor M3, and a storage capacitor Cst.
[0084] The pixel 200 includes an OLED for emitting light
according to the driving current input to the anode, and a
driving transistor (Md) for transmitting the driving current to
the OLED.

[0085] The driving transistor (Md) is provided between the
anode of the OLED and the first power source voltage
(ELVDD) to control the current flowing to the second power
source voltage (ELVSS) from the first power source voltage
(ELVDD) through the OLED.

[0086] A gate electrode of the driving transistor (Md) is
connected to the first node N1, the first electrode is connected
to the first power source voltage (ELVDD), and the second
electrode is connected to the second node M2. The gate elec-
trode of the driving transistor (Md) and the first electrode are
connected to both ends of the storage capacitor Cst, and the
driving current flowing to the OLED from the first power
source voltage (ELVDD) is controlled such that is corre-
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sponds with the voltage value of the data signal stored in the
storage capacitor Cst. As a result, the OLED emits light
corresponding to the driving current supplied by the driving
transistor (Md).

[0087] The gate electrode of the first transistor M1 is con-
nected to the n-th scan line. The first electrode of the first
transistor M1 is connected to the corresponding m-th data line
Dm, and the second electrode is connected to the first node
N1. The first transistor M1 transmits the data signal (D[m]) to
the first node N1 transmitted through the m-th data line Dm in
response to the scan signal (S[n]) transmitted through the n-th
scan line. The storage capacitor Cst having a first electrode
connected to the first node N1 stores the voltage value caused
by the difference between the voltage corresponding to the
data signal (D[m]) applied to the first node N1 and the first
power source voltage (ELVDD) to which a second electrode
of'the storage capacitor Cst is connected for a predetermined
period.

[0088] The gate electrode of the second transistor M2 is
connected to the corresponding n-th gate line. The first elec-
trode of the second transistor M2 is connected to the corre-
sponding first node N1, and the second electrode is connected
to the corresponding second node N2. The first connecting
line (Am) for connecting the sensor 70 and the pixel 200 is
connected to the first node N1 to which the first electrode of
the second transistor M2 is connected. In detail, the first
connecting line (Am) to which the current sink 75, the current
source 77, and the ADC 71 are connected is connected to the
first electrode of the second transistor M2. The second tran-
sistor M2 is configured to connect the driving transistor (Md)
to the OLED in response to the gate signal (G[n]) transmitted
through the n-th gate line.

[0089] The gate electrode of the sense transistor M3 is
connected to the corresponding n-th sense line. The first elec-
trode of the sense transistor M3 is connected to the corre-
sponding second node N2, and the second electrode is con-
nected to the second connecting line (Bm) connected to the
current sensor 73 of the sensor 70. The sense transistor M3
transmits the current flowing to the second node N2 to the
current sensor 73 through the second connecting line (Bm) in
response to the sense signal (SE[n]) transmitted through the
n-th sense line. For example, the current corresponding to the
source data input signal applied through the data line Dm for
the voltage control is transmitted to the second node N2
through the driving transistor (Md). When the sense transistor
M3 is turned on in response to the sense signal (SE[n]), the
sensing current of the driving transistor (Md) is transmitted to
the current sensor 73 so that the sensor 70 may measure the
current. The current sensor 73 transmits the transmitted sens-
ing current to the ADC 71, and the ADC 71 converts the
sensing current into the corresponding digital value.

[0090] With reference to FIG. 4, the voltage controller 90
connected to the sensor 70 uses the voltage value or the
current value transmitted from the sensor 70 to determine an
appropriate electroluminescence voltage (EL voltage)
according to the characteristic of the driving transistor of the
corresponding pixel or the OLED and transmit the same to the
power supply 60. In the exemplary embodiment of FIG. 4, the
determined electroluminescence voltage is the second power
source voltage (ELVSS), and the power supply 60 fixes the
first power source voltage (ELVDD) and controls the second
power source voltage (ELVSS) with the determined elec-
troluminescence voltage value. In addition, the second power
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source voltage (ELVSS) can be fixed and the first power
source voltage (ELVDD) can be controlled as another exem-
plary embodiment.

[0091] The transistors configuring the pixel 200 of FIG. 4
are illustrated as PMOS transistors as an exemplary embodi-
ment. However, the transistors are not restricted to PMOS
transistors and can be configured as NMOS transistors.
[0092] A detailed process for setting the driving voltage for
respective stages will be described with reference to the pixel
circuit diagram and the drive timing diagram illustrated in
FIGS. 5A to 8B. The pixel circuit diagram for the respective
stages show a partial configuration of the sensor 70, and the
transistors configuring the pixel are PMOS transistors as
described with reference to the embodiment of FIG. 4.
[0093] FIG.5A and FIG. 5B show a process for sensing the
driving current according to the source data input signal so as
to control the voltage.

[0094] With reference to FIG. 5B, the scan signal (S[n]) is
transmitted as a pulse with a low voltage level to the pixel in
the stage T1 for sensing the sensing current. The first transis-
tor M1 included in the pixel of FIG. 5A is turned on in
correspondence with the low level scan signal (S[n]). The
source data input signal (Ds) is transmitted from the data line
connected to the first electrode of the first transistor M1, and
is transmitted to the first node N1 through a channel region of
the first transistor M1. The gate electrode of the driving tran-
sistor (Md) is connected to the first node N1 so a source data
voltage corresponding to the source data input signal is
applied to the gate electrode of the driving transistor (Md).
[0095] The second transistor M2 is turned off since the
corresponding gate signal (G[n]) is transmitted as a high
voltage level pulse in FIG. 5B.

[0096] For, with reference to FIG. 5B, the sense transistor
M3 is turned on since the sense signal (SE[n]) is transmitted
as a low level voltage to the gate electrode of the sense
transistor M3.

[0097] Therefore, the current sensor 73 of the sensor 70
senses the sensing current (i) corresponding to the source data
voltage from the driving transistor (Md) through the second
connecting line (Bm) connected to the drain electrode of the
sense transistor M3 of the pixel.

[0098] The current sensor 73 can be configured with a
current sink structured circuit, and can sense the current by
sinking the sensing current (i) from the path of the second
connecting line (Bm), the sense transistor M3, the second
node N2, and the driving transistor (Md). The sensing current
(1) represents a current that corresponds to a voltage differ-
ence between the first power source voltage (ELVDD) con-
nected to the source electrode of the driving transistor (Md)
and the source data voltage applied to the gate electrode. That
is, the sensing current (i) indicates a current that is sensed
from the driving transistor (Md) when the target luminance is
set and a voltage corresponding to the source data signal is
applied. The sensing current (1) is used to measure the opera-
tion voltage of the saturation region of the driving transistor in
the subsequent process.

[0099] In this instance, as can be known from FIG. 5B, the
second power source voltage (ELVSS) connected to the cath-
ode of the OLED is set to be a high level voltage. Therefore,
the sensing current (i) does not flow to the OLED but flows to
the sensor 70.

[0100] The current sensor 73 receives a sensing voltage
(Vadc) that corresponds when the sensing current (i) is sunk
and supplies the same to the connected ADC 71.
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[0101] The ADC 71 converts the sensing voltage (Vadc)
into a digital signal. The digital sensing voltage information
can be stored in a storage unit (not shown). The storage unit
can store sensing voltage information from all pixels of the
display, and without being restricted to this, it can store sens-
ing voltage information of predetermined pixels selected to
control the voltage.

[0102] Intheexemplary embodiment, the current sensor 73
is separately configured, and it is also possible for the current
sink 75 included in the sensor 70 to sense the sensing current
().

[0103] FIG. 6A and FIG. 6B show a pixel circuit diagram
and a driving timing diagram for a period T2 for finding an
operation voltage in the saturation region of the driving tran-
sistor (Md).

[0104] With reference to FIG. 6B, the scan signal (S[n]) is
transmitted as a high voltage level pulse during the period T2
for finding the operation voltage of the saturation region.
When the high level scan signal (S[n]) is transmitted to the
first transistor M1 from the pixel of FIG. 6A, the first transis-
tor M1 is turned off. Further, the sense signal (SE[n]) is
transmitted as a high voltage level pulse during the period so
the sense transistor M3 is turned off.

[0105] During the period T2, the gate signal (G[n]) is trans-
mitted as a low voltage level pulse. Upon receiving the low
level gate signal (G[n]), the second transistor M2 is turned on.
When the second transistor M2 is turned on, the gate elec-
trode and the drain electrode of the driving transistor (Md) are
connected to the OLED. The driving transistor (Md) is con-
nected to the OLED and is operable in the saturation region.
[0106] During the period T2, the first switch control signal
sw1 for controlling the switching operation of the first switch
SW1 included in the current sink 75 of the sensor 70 is
transmitted as a low voltage level pulse in FIG. 6B so the first
switch SW1 is turned on. The first current source 705 sinks
the first current as a sink current source. In this instance, the
first current is the sensing current (i) sensed from the driving
transistor when the source data input signal is applied.
Although not shown in the drawing, as can be known from the
pixel of FIG. 4, the second switch of the current source 77
included in the sensor 70 and connected to the same node as
the current sink 75 is controlled to be turned off.

[0107] Further, during the period T2, the second power
source voltage (ELVSS) is set to have the high level so that
current may not flow to the OLED.

[0108] The sensing current (i) of the first current is sunk
from the first power source voltage (ELVDD) to which the
source electrode of the driving transistor (Md) is connected
through the first switch SW1, the first connecting line (Am)to
which the second electrode of the second transistor M2 is
connected, the second transistor M2, and the driving transis-
tor (Md).

[0109] That is, the current sinking process is performed so
as to subtract the sensing voltage (Vadc) corresponding to the
sensing current (i) acquired from the previous stage (the stage
of FIG. SA and FIG. 5B) from the first power source voltage
(ELVDD) by using the ADC 71. Since the driving transistor
(Md) is connected to the OLED, the voltage (VDSsat) (here-
inafter, the first voltage) between the drain and the source
operable in the saturation region can be found. In detail, the
first voltage represents a voltage (ELVDD-Vadc) generated
by subtracting the voltage (Vadc) that corresponds to the
sensing current (i) from the first power source voltage
(ELVDD). The characteristic of the driving transistor (Md)
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operable in the saturation region is applied to the first voltage,
the current sink 75 transmits the first voltage to the connected
ADC 71, and the ADC 71 converts it into a digital value and
stores the same in the storage unit. The storage unit stores first
voltage information, an operation voltage in the saturation
region of the driving transistor (Md) for all pixels of the
display, or stores first voltage information on the measured
pixels that are selected to control the voltage.

[0110] FIG. 7A and FIG. 7B show a pixel circuit diagram
and a driving timing diagram for a period T3 for finding a
voltage of the OLED to sense performance information of the
OLED of the pixel.

[0111] With reference to FIG. 7B, a scan signal (S[n]) is
transmitted as a high voltage level pulse during the period T3
for finding the voltage ofthe OLED. When the high level scan
signal (S[n]) is transmitted to the first transistor M1 in the
pixel of FIG. 7A, the first transistor M1 is turned off. Also, the
sense transistor M3 is turned off since the sense signal (SE[n])
is transmitted with the high level.

[0112] During the period T3, the gate signal (G[n]) is trans-
mitted as a low voltage level pulse. Upon receiving the low
level gate signal (G[n]), the second transistor M2 is turned on.
[0113] During the period T3, the second switch SW2 is
turned on since the second switch control signal sw2 for
controlling the switching operation of the second switch SW2
included in the current source 77 of the sensor 70 is transmit-
ted as alow voltage level pulse in FIG. 7B. The second current
source 707 as a source current source supplies the second
current. In this instance, the second current represents the
sensing current (i) sensed from the driving transistor when the
source data input signal is applied. Although not shown in the
drawing, as can be known from the pixel of FIG. 4, the first
switch of the current sink 75 included in the sensor 70 and
connected to the same node as the current source 77 is con-
trolled to be turned off.

[0114] Further, during the period T2, the second power
source voltage (ELVSS) is set to a low level, so the second
current provided by the current source 77 is provided to the
OLED through the second switch SW2, the first connecting
line (Am) to which the second electrode of the second tran-
sistor M2 is connected, and the second transistor M2.

[0115] Accordingly, the second voltage, the voltage of the
OLED corresponding to the second current generated to the
anode of the OLED, is applied to the current source 77, and
the second voltage is transmitted to the ADC 71.

[0116] The second voltage has performance information of
the OLED since the second voltage is different for each pixel
according to the performance degree of the OLED of the
corresponding pixel when the sensing current (i) is supplied
as the second current to the pixel.

[0117] The second voltage transmitted to the ADC 71 is
converted into a digital value and is stored in the storage unit.
The storage unit stores second voltage information, perfor-
mance information of the OLED for all pixels of the display,
or stores second voltage information on the measured pixels
that are selected to control the voltage.

[0118] Thefirstvoltage and the second voltage for all pixels
or some selected pixels of the display are found by using the
ADC 71 in the above described process. That is, a saturation
region voltage of the driving transistor set by the target lumi-
nance and a voltage of the OLED for applying the perfor-
mance degree are acquired. The first voltage and the second
voltage information are transmitted to the voltage controller
90 from the ADC 71 of the sensor 70. The voltage controller
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90 uses the first voltage and the second voltage to calculate a
driving voltage (EL voltage) for electroluminescence of the
pixel and transmits it to the power supply. For example, the
EL voltage determined by the voltage controller 90 can be
determined based on a value for controlling the first power
source voltage (ELVDD) or the second power source voltage
(ELVSS) from among the external power source voltage
applied to the pixel.

[0119] FIG. 8A and FIG. 8B show a pixel circuit diagram
and a driving timing diagram for a period T4 for applying a
power source voltage controlled with the ELL voltage value
determined by the voltage controller 90 through a power
supply (not shown) and controlling the pixel to emit light
according to the video signal.

[0120] FIG. 8A illustrates an example in which the voltage
controller 90 supplies a second power source voltage
(ELVSS") controlled as the optimized EL voltage value to the
corresponding pixel.

[0121] With reference to FIG. 8B, during the period T4 in
which an image data signal corresponding to the pixel is
received according to the external video signal and the image
is displayed, the second power source voltage (ELVSS') is set
as the EL voltage value controlled by the voltage controller
90. The second power source voltage (ELVSS'), a low level
voltage, is acquired by applying the first voltage and the
second voltage and adding a predetermined common voltage
margin. Therefore, the effect of repeated use and aging of the
driving transistor (Md) of the corresponding pixel is offset in
the first voltage, and the operation voltage in the saturation
region and performance characteristic information of the
OLED are applied to the second voltage, such that the con-
trolled second power source voltage (ELVSS') is the opti-
mized voltage for minimizing power consumption and driv-
ing the pixel.

[0122] During the period T4 in which the pixel is driven by
the controlled second power source voltage (ELVSS'), the
scan signal (S[n]) transmitted to the scan line of the corre-
sponding pixel in FIG. 8B is transmitted at a low level so the
first transistor M1 is turned on. As a result, the gate signal
(G[n]) transmitted to the corresponding gate line and the
sense signal (SE[n]) transmitted to the corresponding sense
line are transmitted at the high voltage level so the second
transistor M2 and the sense transistor M3 are turned off.
[0123] Therefore, the image data signal (D[m]) is transmit-
ted from the corresponding data line through the first transis-
tor M1 to apply the corresponding data voltage to the first
node N1. The data voltage following the image data signal
(D[m]) is stored in the storage capacitor Cst connected to the
firstnode N1 for a predetermined period, and the correspond-
ing driving current (Id) is transmitted to the OLED through
the channel region of the driving transistor (Md). The OLED
emits light by the light with the luminance caused by the
driving current (Id).

[0124] The driving voltage for displaying the image
through light emission of the OLED is optimized by the
second power source voltage (ELVSS') controlled by the
voltage controller 90, so the present invention can prevent an
increase of power consumption by applying the performance
of the OLED or the aging characteristic of the driving tran-
sistor (Md) providing the common margin of the power
source voltage.

[0125] The process for controlling the power source volt-
age according to the embodiment of the present invention can
calculate the optimized EL voltage value for reducing power
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consumption while driven to compensate performance of the
OLED or the aging characteristic of the driving transistor.

[0126] The voltage controller can compensate the voltage
for all pixels of the display or some selected pixels. In the
exemplary embodiment of selecting the pixel and controlling
the voltage, the display selects pixel columns with a prede-
termined interval for each pixel column and acquires voltage
information on a plurality of pixels included in the selected
pixel column. However, such selection method can be ran-
domly determined and is not restricted. According to some
embodiments which describe selectively sampling the pixel
to acquire voltage information, the EL voltage is set by using
the peak value of the measured voltage value or calculating
the mean and the variance of the measured voltage value.

[0127] Additionally, the voltage compensation process can
be performed before the OLED display is produced, periodi-
cally according to the progress of the display device using
time or intermittently through the user’s manual manipula-
tion.

[0128] In the OLED display according to some embodi-
ments, the sensor 70 may be formed directly as part of the
source IC, or it may be installed on a driving board by using
a discrete element. In the example in which the sensor 70 is
formed directly in the source IC, the circuit integrated area is
increased since it no additional board is required. In the
example in which the sensor 70 is connected through a dis-
crete element on a driving board, the circuit configuration is
simplified such that a manufacturing process is simplified.

[0129] The disclosed embodiments has been made in an
effort to provide a method for driving an OLED display for
preventing needless power consumption caused by unneces-
sarily applying a power source voltage to the display panel.
Rather, efficient driving of the display device with an optimal
driving voltage in consideration of the characteristics of the
pixels that based on a measured reduction of performance of
the pixels due to use is performed.

[0130] The technical problems to be addressed by the dis-
closed embodiments are not limited to the technical problems
described in the Background section, and therefore other
technical problems can be clearly understood by those skilled
in the art to which the present invention pertains from the
above described embodiments.

[0131] According to one embodiment, an organic light
emitting diode (OLED) display is disclosed. The OLED dis-
play includes a plurality of pixels including an OLED and a
driving transistor configured to supply a driving current
according to an image data signal to the OLED, a sensor
configured to sense a first current flowing to the driving tran-
sistor based on a source data input signal according to a target
luminance value, and measure an operation voltage of a satu-
ration region of the driving transistor and performance infor-
mation regarding reduced performance of the OLED by using
a current amount equal to the first current, a voltage controller
configured to determine a minimum electroluminescence
voltage for driving the plurality of pixels by using the mea-
sured performance information, a power supply configured to
control a power source voltage applied to the plurality of
pixels according to the determined electroluminescence volt-
age, and a controller configured to control image display of
the plurality of pixels, the controller further configured to
drive the sensor, the voltage controller, and the power supply.

[0132] The OLED display includes a data driver for pro-
viding the image data signal to a plurality of pixels, and the
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data driver transmits the source data input signal to the pixels
when the image data signal is not supplied.

[0133] The OLED display includes a sense driver for gen-
erating a plurality of sense signals and transmitting the same
to a plurality of sense lines connected to the plurality of
pixels, and the sensor senses the first current in response to the
sense signal.

[0134] Theplurality of pixels are respectively connected to:
a scan line for receiving a corresponding scan signal from
among a plurality of scan signals; a gate line for receiving a
corresponding gate signal from among a plurality of gate
signals; a data line for receiving a corresponding image data
signal from among a plurality of image data signals; a sense
line for receiving a corresponding sense signal from among a
plurality of sense signals; and a first connecting line con-
nected to the sensor.

[0135] The plurality of pixels respectively include: a
switching transistor for transmitting an image data signal in
response to the scan signal; a first transistor for operating a
driving transistor in a saturation region by connecting the
driving transistor to the OLED in response to the gate signal;
and a sense transistor for transmitting a first current corre-
sponding to a source data input signal to the sensor from the
driving transistor in response to the sense signal.

[0136] Thedriving transistor included in the respective pix-
els includes a gate electrode connected to a first node, a first
electrode connected to a first power source voltage (ELVDD),
and a second electrode connected to a second node.

[0137] The switching transistor included in the respective
pixels includes a gate electrode connected to a corresponding
scan line, a first electrode connected to a corresponding data
line, and a second electrode connected to the first node.
[0138] The first transistor included in the respective pixels
includes a gate electrode connected to a gate line, and a first
electrode and a second electrode connected to the first node
and the second node, respectively.

[0139] The first transistor connects the driving transistor to
the OLED be operable in the saturation region when its
switching is turned on.

[0140] Thesensetransistor included in the respective pixels
includes a gate electrode connected to a corresponding sense
line, a first electrode connected to the second node, and a
second electrode connected to a second connecting line for
connecting the pixels and the sensor.

[0141] Therespective pixels include a storage capacitor for
maintaining the voltage corresponding to the data signal for a
predetermined time, and the storage capacitor includes a first
electrode connected to first power source voltage (ELVDD)
and a second electrode connected to the first node.

[0142] Thescan signal is transmitted with a gate on voltage
level of the switching transistor when transmitting the source
data input signal or the image data signal to the plurality of
pixels.

[0143] The gate signal is transmitted with a gate on voltage
level of the first transistor when the current is sunk from the
driving transistor of the plurality of pixels or the current is
supplied to the OLED of the pixels.

[0144] The sense signal is transmitted with a gate on volt-
age level of the sense transistor when sensing the first current
corresponding to the source data signal by transmitting the
first current to the sensor from the driving transistor of the
pixels.

[0145] The controller controls driving of the voltage con-
troller or the power supply to maintain a cathode voltage of
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the OLED at a high level voltage that is greater than a prede-
termined voltage so that the current may not flow to the OLED
during a period in which the first current is sensed and a
period in which an operation voltage of a saturation region of
the driving transistor is measured, and it maintains the cath-
ode voltage of the OLED at alow level voltage that is less than
a predetermined voltage so that the current may flow to the
OLED during a period in which performance information of
the OLED is measured.

[0146] The sensorincludes: a current sensor for sensing the
first current from the plurality of pixels; a current sink for
sinking a second current having the same current amount as
the first current from the plurality of pixels; a current source
for supplying a third current having the same current amount
as the first current to the plurality of pixels; and an analog
digital converter for receiving voltage information applied to
the current sensor, the current sink, and the current source,
and converting the same into a digital value.

[0147] The current sink and the current source are con-
nected in common to a first connecting line connected to the
plurality of pixels, and the current sensor is connected to a
second connecting line connected to the plurality of pixels.
[0148] The current sink and the current source are con-
nected in common to a first connecting line connected to the
plurality of pixels, and the current sensor is connected to a
plurality of data lines for supplying an image data signal to the
plurality of pixels.

[0149] The plurality of data lines respectively include a
switch for selectively connecting one of the current sensor
and the data driver for supplying the image data signal to the
plurality of pixels to the plurality of data lines.

[0150] The switch includes a pair of selecting switches for
each channel of the plurality of data lines, and the pair of
switches include a first selecting switch provided between the
data driver and a corresponding data line from among the
plurality of data lines and transmitting the image data signal
to a corresponding pixel from among the plurality of pixels
when it is turned on, and a second selecting switch provided
between the current sensor and the corresponding data line
and receiving a sensing current from the corresponding pixel
when it is turned on.

[0151] The current sink includes a first switch for operating
the current sink when it is turned on in response to the first
switch control signal, and the current source includes a sec-
ond switch for operating the current source when it is turned
on in response to the second switch control signal.

[0152] The sensor is realized in a source integrated circuit
of'the OLED display or a discrete element separated from the
source integrated circuit.

[0153] The determined electroluminescence voltage is a
first power source voltage (ELVDD) or a second power source
voltage (ELVSS) provided to the plurality of pixels by the
power supply.

[0154] The electroluminescence voltage is determined in
consideration of a predetermined voltage margin and a sum-
mation of the operation voltage of the saturation region of the
driving transistor measured by the sensor and the voltage of
the OLED.

[0155] The sensor, the voltage controller, and the power
supply are periodically operated when the OLED display are
turned on or off, and they are randomly operated according to
the user’s selection of a mode.

[0156] According to another embodiment, a method for
driving an organic light emitting diode (OLED) display is
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disclosed. The method includes transmitting a source data
input signal according to target luminance to a driving tran-
sistor included in a plurality of respective pixels, and sensing
a first current flowing to the driving transistor in response to
the source data input signal, measuring an operation voltage
of a saturation region of the driving transistor by sinking a
second current having the same current amount as the first
current from the driving transistor, measuring information
indicative of a level of performance of the OLED by supply-
ing a third current having the same current amount as the first
current to an OLED included in the plurality of pixels, deter-
mining a minimum electroluminescence voltage for driving
the plurality of pixels by using the operation voltage of the
saturation region of the measured driving transistor and the
measured performance information controlling a power
source voltage applied to the plurality of pixels according to
the determined electroluminescence voltage, and supplying
the controlled power source voltage.

[0157] While the sensing of a first current and the measur-
ing of an operation voltage of a saturation region of the
driving transistor are performed, a cathode voltage of the
OLED is maintained at a high level voltage that is greater than
a predetermined voltage so that no current may flow to the
OLED.

[0158] While measuring performance information of the
OLED is performed, a cathode voltage of the OLED is main-
tained at a low level voltage that is less than a predetermined
voltage so that the current may flow to the OLED.

[0159] The source data input signal according to the target
luminance is transmitted when the image data signal is not
supplied to the plurality of pixels.

[0160] The first current information, the operation voltage
information of the saturation region of the measured driving
transistor, and the performance information of the OLED are
stored as information on a plurality of all the pixels or the
selected pixel from among the pixels.

[0161] Thesensingofa first current and the measuring ofan
operation voltage of a saturation region of a driving transistor
are performed for the same current sink circuit.

[0162] While the measuring of an operation voltage of a
saturation region of a driving transistor or the measuring of
performance information of the OLED is performed, a first
transistor for connecting the driving transistor to the OLED is
turned on.

[0163] The second current and the third current are trans-
mitted through a first connecting line for connecting a current
sink for sinking the second current and a current source for
supplying the third current to the plurality of pixels in com-
mon.

[0164] The first current is sensed through a plurality of data
lines for connecting the plurality of pixels and a data driver for
supplying an image data signal to the pixels, or it is sensed
through a second connecting line for connecting a current
sensor for sensing the first current and the plurality of pixels.
[0165] The respective stages are periodically performed
when the OLED display is turned on or off, or they are
randomly performed according to the user’s selection of a
mode.

[0166] According to the present invention, power con-
sumption of the OLED display can be reduced by applying a
minimum amount of the optimized driving voltage consider-
ing the characteristic of the aging of the display panel.
[0167] Also, the present invention provides an OLED dis-
play for substantially reducing power consumption irrespec-
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tive of the layout size and the production cost by configuring
acircuit for relatively simply providing the optimized driving
voltage to the OLED display.

[0168] Although some embodiments are described above
with reference to the corresponding figures, these embodi-
ments are by way of example only and the present invention
is not limited thereto. A person of ordinary skill in the art may
change or modify the described exemplary embodiments
without departing from the scope of the present invention, and
these changes or modifications are also included in the scope
of the present invention. Further, materials of each compo-
nents described in the present specification may be selected or
replaced from various materials known to a person of skill in
the art. In addition, a person of skill in the art may omit some
of'the components described in the present specification with-
out reducing the performance or add components in order to
improve the performance. Furthermore, a person of skill in
the art may change a sequence of processes described in the
present specification according to the process environments
or equipment. Therefore, the scope of the present invention
should be defined by the appended claims and equivalents,
and not by the described exemplary embodiments.

What is claimed is:

1. An organic light emitting diode (OLED) display com-

prising:

a plurality of pixels including an OLED and a driving
transistor configured to supply a driving current accord-
ing to an image data signal to the OLED;

a sensor configured to sense a first current flowing to the
driving transistor based on a source data input signal
according to a target luminance value, and measure an
operation voltage of a saturation region of the driving
transistor and information indicative of a level of perfor-
mance of the OLED by using a current amount equal to
the first current;

a voltage controller configured to determine a minimum
electroluminescence voltage for driving the plurality of
pixels by using the measured performance information;

a power supply configured to control a power source volt-
age applied to the plurality of pixels according to the
determined electroluminescence voltage; and

a controller configured to control image display of the
plurality of pixels, the controller further configured to
drive the sensor, the voltage controller, and the power
supply.

2. The organic light emitting diode display of claim 1,

wherein

the OLED display includes a data driver configured to
provide the image data signal to a plurality of pixels, and

the data driver transmits the source data input signal to the
pixels when the image data signal is not supplied.

3. The organic light emitting diode display of claim 1,

wherein

the OLED display includes a sense driver configured to
generate a plurality of sense signals and transmit the
same to a plurality of sense lines connected to the plu-
rality of pixels, and

the sensor is configured to sense the first current in
response to the sense signal.

4. The organic light emitting diode display of claim 1,

wherein

the plurality of pixels are respectively connected to:

a scan line configured to receive a corresponding scan
signal from among a plurality of scan signals;
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a gate line configured to receive a corresponding gate
signal from among a plurality of gate signals;

a data line configured to receive a corresponding image
data signal from among a plurality of image data
signals;

a sense line configured to receive a corresponding sense
signal from among a plurality of sense signals; and

a first connecting line connected to the sensor.

5. The organic light emitting diode display of claim 4,
wherein
the plurality of pixels respectively include:

a switching transistor configured to transmit an image
data signal in response to the scan signal;

afirst transistor configured to operate a driving transistor
in a saturation region by connecting the driving tran-
sistor to the OLED in response to the gate signal; and

a sense transistor configured to transmit a first current
corresponding to a source data input signal to the
sensor from the driving transistor in response to the
sense signal.

6. The organic light emitting diode display of claim 5,
wherein
the scan signal is transmitted with a gate on voltage level of
the switching transistor when transmitting the source
data input signal or the image data signal to the plurality
of pixels.
7. The organic light emitting diode display of claim 5,
wherein
the gate signal is transmitted with a gate on voltage level of
the first transistor when the current is sunk from the
driving transistor of the plurality of pixels or the current
is supplied to the OLED of the pixels.
8. The organic light emitting diode display of claim 5,
wherein
the sense signal is transmitted with a gate on voltage level
of the sense transistor when sensing the first current
corresponding to the source data signal by transmitting
the first current to the sensor from the driving transistor
of the pixels.
9. The organic light emitting diode display of claim 1,
wherein
the controller is configured to control driving of the voltage
controller or the power supply to maintain a cathode
voltage of the OLED at a high level voltage that is
greater than a predetermined voltage in order to stop
current from flowing to the OLED during a period in
which the first current is sensed and a period in which an
operation voltage of a saturation region of the driving
transistor is measured, and wherein the controller is
configured to maintain the cathode voltage of the OLED
at a low level voltage that is less than a predetermined
voltage so that the current may flow to the OLED during

a period in which the information of the OLED is mea-

sured.

10. The organic light emitting diode display of claim 1,
wherein
the sensor includes:

acurrent sensor configured to sense the first current from
the plurality of pixels;

acurrent sink configured to sink a second current having
the same current amount as the first current from the
plurality of pixels;
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a current source configured to supply a third current
having the same current amount as the first current to
the plurality of pixels; and

an analog digital converter configured to receive voltage
information applied to the current sensor, the current
sink, and the current source, and convert the received
voltage information into a digital value.

11. The organic light emitting diode display of claim 10,
wherein
the current sink and the current source are connected in
common to a first connecting line connected to the plu-
rality of pixels, and
the current sensor is connected to a second connecting line
connected to the plurality of pixels.
12. The organic light emitting diode display of claim 10,
wherein
the current sink and the current source are connected in
common to a first connecting line connected to the plu-
rality of pixels, and
the current sensor is connected to a plurality of data lines
for supplying an image data signal to the plurality of
pixels.
13. The organic light emitting diode display of claim 12,
wherein
the plurality of data lines respectively include a switch for
selectively connecting one of the current sensor and the
data driver, wherein the switch is set to an on position to
supply the image data signal to the plurality of pixels to
the plurality of data lines.
14. The organic light emitting diode display of claim 13,
wherein
the switch includes a pair of selecting switches for each
channel of the plurality of data lines, and
the pair of switches include a first selecting switch posi-
tioned between the data driver and a corresponding data
line from among the plurality of data lines and transmit-
ting the image data signal to a corresponding pixel from

among the plurality of pixels when it is turned on, and a

second selecting switch positioned between the current

sensor and the corresponding data line and receiving a

sensing current from the corresponding pixel when it is

turned on.
15. The organic light emitting diode display of claim 10,
wherein
the current sink includes a first switch for operating the
current sink when it is turned on in response to the first
switch control signal, and
the current source includes a second switch for operating
the current source when it is turned on in response to the
second switch control signal.
16. The organic light emitting diode display of claim 10,
wherein
the sensor is realized in a source integrated circuit of the
OLED display or a discrete element separated from the
source integrated circuit.
17. The organic light emitting diode display of claim 1,
wherein
the determined electroluminescence voltage is a first power
source voltage or a second power source voltage pro-
vided to the plurality of pixels by the power supply.
18. The organic light emitting diode display of claim 1,
wherein
the electroluminescence voltage is determined in consid-
eration of a predetermined voltage margin and a sum-



US 2012/0169704 Al

mation of the operation voltage of the saturation region
of the driving transistor measured by the sensor and the
voltage of the OLED.

19. The organic light emitting diode display of claim 1,

wherein

the sensor, the voltage controller, and the power supply are
periodically operated when driving the OLED display is
turned on or off, or

wherein the sensor, the voltage controller, and power sup-
ply are variably operated according to mode selection
signal.

20. A method of driving an organic light emitting diode

(OLED) display comprising:

transmitting a source data input signal according to target
luminance to a driving transistor included in a plurality
ofrespective pixels, and sensing a first current flowing to
the driving transistor in response to the source data input
signal;

measuring an operation voltage of a saturation region of the
driving transistor by sinking a second current having the
same current amount as the first current from the driving
transistor;

measuring information indicative of a level of performance
of the OLED by supplying a third current having the
same current amount as the first current to an OLED
included in the plurality of pixels;

determining a minimum electroluminescence voltage for
driving the plurality of pixels by using the operation
voltage of the saturation region of the measured driving
transistor and the measured performance information;

controlling a power source voltage applied to the plurality
of pixels according to the determined electrolumines-
cence voltage; and

supplying the controlled power source voltage.

21. The method of claim 20, wherein

during sensing of a first current and the measuring of an
operation voltage of a saturation region of the driving
transistor, a cathode voltage of the OLED is maintained
at a high level voltage that is greater than a predeter-
mined voltage such that a current does not flow to the
OLED.

22. The method of claim 20, wherein

during measuring of the performance information of the
OLED, a cathode voltage of the OLED is maintained at
a low level voltage that is less than a predetermined
voltage such that a current flows to the OLED.
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23. The method of claim 20, wherein

the source data input signal according to the target lumi-
nance is transmitted when the image data signal is not
supplied to the plurality of pixels.

24. The method of claim 20, wherein

the first current information, the operation voltage infor-
mation of the saturation region of the measured driving
transistor, and the measured performance information of
the OLED are stored as information on a plurality of all
the pixels or the selected pixel from among the pixels.

25. The method of claim 20, wherein

the sensing of a first current and the measuring of an opera-
tion voltage of a saturation region of a driving transistor
are performed for the same current sink circuit.

26. The method of claim 20, wherein

during measuring an operation voltage of a saturation
region of a driving transistor or the measuring of perfor-
mance information of the OLED, a first transistor con-
figured to connect the driving transistor to the OLED is
turned on.

27. The method of claim 20, wherein

the second current and the third current are transmitted
through a first connecting line for connecting a current
sink configured to sink the second current and a current
source for supplying the third current to the plurality of
pixels in common.

28. The method of claim 20, wherein

the first current is sensed through a plurality of data lines
configured to connect the plurality of pixels and a data
driver configured to supply an image data signal to the
pixels, or the first current is sensed through a second
connecting line for connecting a current sensor for sens-
ing the first current and the plurality of pixels.

29. The method of claim 20, wherein

the electroluminescence voltage is determined to be a first
power source voltage or a second power source voltage
applied to the plurality of pixels.

30. The method of claim 20, wherein

the electroluminescence voltage is determined based on a
predetermined voltage margin and a summation of the
operation voltage of the saturation region of the driving
transistor and the voltage of the OLED.

31. The method of claim 20, wherein

measuring the performance information is periodically
performed when driving of the OLED display is turned
on or off, or

wherein measuring the performance information is vari-
ably performed according to a mode selection signal.

* * * #* ok
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