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DATA DRIVER, ORGANIC LIGHT
EMITTING DISPLAY PANEL, ORGANIC
LIGHT EMITTING DISPLAY DEVICE, AND
METHOD FOR DRIVING ORGANIC LIGHT
EMITTING DISPLAY DEVICE

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims priority from Korean Pat-
ent Application No. 10-2015-0076710 filed on May 29,
2015, which is hereby incorporated by reference for all
purposes as if fully set forth herein.

BACKGROUND OF THE INVENTION

[0002] Field of the Invention

[0003] The present exemplary embodiments relate to a
data driver, an organic light emitting display panel, an
organic light emitting display device, and a method for
driving an organic light emitting display device.

[0004] Description of the Related Art

[0005] An organic light emitting display device which is
getting the spotlight as a display device in recent years uses
a self-emitting organic light emitting diode (OLED). There-
fore, the organic light emitting display device has a high
response speed and is advantageous in terms of a contrast
ratio, emission efliciency, brightness, and a viewing angle.
[0006] Each sub pixel of the light emitting display device
may include an organic light emitting diode and a driving
transistor which drives the organic light emitting diode.
[0007] In the meantime, the driving transistor in each sub
pixel has unique characteristics such as a threshold value or
mobility. Further, each driving transistor is being degraded
in accordance with a driving time, so that the unique
characteristics may be changed.

[0008] Due to this feature, degrees of degradation between
driving transistors may be different in accordance with
difference of driving times between driving transistors in
each sub pixel. Further, the characteristic deviation may be
caused between the driving transistors.

[0009] The characteristic deviation between the driving
transistors may be a main cause of a brightness deviation
between sub pixels, thereby lowering an image quality.
[0010] Therefore, various techniques for compensating a
characteristic deviation between the driving transistors have
been developed.

[0011] However, there may be still a problem in that a
characteristic sensing which is inevitably necessary to com-
pensate the characteristic deviation between driving transis-
tors is not precisely performed. In particular, it is signifi-
cantly difficult to precisely sense a mobility which
represents a current capability of a driving transistor due to
various reasons.

SUMMARY OF THE INVENTION

[0012] An aspect of the present exemplary embodiments is
to provide a data driver, an organic light emitting display
panel, an organic light emitting display device, and a method
for driving an organic light emitting display device which
are capable of more precisely sensing and compensating a
characteristic of a driving transistor.

[0013] Another aspect of the present exemplary embodi-
ments is to provide a data driver, an organic light emitting
display panel, an organic light emitting display device, and
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a method for driving an organic light emitting display device
which are capable of sensing a characteristic of a driving
transistor within a short sensing time in spite of a voltage
which is not so high and an insufficient current capability of
the driving transistor.

[0014] Still another aspect of the present exemplary
embodiments is to provide a data driver, an organic light
emitting display panel, an organic light emitting display
device, and a method for driving an organic light emitting
display device which are capable of sensing a characteristic
of a driving transistor within a short sensing time at a voltage
which is not so high without increasing a size of the driving
transistor.

[0015] Still another aspect of the present exemplary
embodiments is to provide a data driver, an organic light
emitting display panel, an organic light emitting display
device, and a method for driving an organic light emitting
display device which are capable of sensing a characteristic
of a driving transistor within a short sensing time at a voltage
which is not so high while achieving a high resolution and
a high aperture ratio.

[0016] According to an aspect of the present disclosure,
there is provided an organic light emitting display device,
including: an organic light emitting display panel in which
a plurality of data lines and a plurality of gate lines are
disposed, a plurality of sub pixels each including an organic
light emitting diode and a driving transistor which drives the
organic light emitting diode are disposed, and at least one of
the sensing lines is disposed corresponding to K (K=2) data
lines, a data driver which outputs a data voltage to each of
the plurality of data lines, and, a gate driver which drives the
plurality of gate lines.

[0017] Herein, the data driver may simultaneously output
sensing data voltages to S (2=S<K) data lines among K data
lines corresponding to one sensing line, while measuring a
characteristic of the driving transistors.

[0018] The data driver may output a predetermined black
data voltage which is defined as a non-sensing data voltage,
to K-S data lines excluding the S data lines to which the
sensing data voltage is output, from the K data lines, while
measuring the characteristic of the driving transistor.

[0019] According to an aspect of the present disclosure,
there is provided a driving method of an organic light
emitting display device which includes: an organic light
emitting display panel in which a plurality of data lines and
a plurality of gate lines are disposed, a plurality of sub pixels
each including an organic light emitting diode and a driving
transistor which drives the organic light emitting diode are
disposed, and at least one of the sensing lines is disposed
corresponding to K (K=2) data lines; a data driver which
outputs a data voltage to each of the plurality of data lines;
and a gate driver which drives the plurality of gate lines.

[0020] The driving method of an organic light emitting
display device may include simultaneously outputting sens-
ing data voltages to S (2=S<K) data lines among K data lines
corresponding to one sensing line, while measuring a char-
acteristic of the driving transistors and sensing a voltage of
a sensing line corresponding to the K data lines.

[0021] In the outputting of sensing data voltages, the
organic light emitting display device may output a black data
voltage which is defined in advance as a non-sensing data
voltage to the K-S data lines while outputting the sensing
data voltage to the S data lines.
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[0022] According to still another aspect of the present
disclosure, there is provided an organic light emitting dis-
play panel including: a plurality of data lines disposed in a
first direction; a plurality of gate lines disposed in a second
direction; a plurality of sub pixels each including an organic
light emitting diode and a driving transistor which drives the
organic light emitting diode; and at least one sensing line
which is disposed for every K (K=2) sub pixel column.
[0023] The organic light emitting display panel may per-
form sensing driving to measure a characteristic of the
driving transistor and S (2<S<K) sub pixels among K sub
pixels commonly connected to each of the sensing line may
be simultaneously supplied with a sensing data voltage and
K-S sub pixels may be simultaneously supplied with a
non-sensing data voltage (for example, a predetermined
black data voltage) during the sensing driving.

[0024] According to still another aspect of the present
disclosure, there is provided a data driver including: a latch
unit which stores data corresponding to a plurality of chan-
nels corresponding to a plurality of data line, a digital to
analog converter which converts the data into an analog
voltage for each of the plurality of channels and an output
unit which outputs a data voltage to the plurality of channels,
based on the analog voltage.

[0025] The output unit of the data driver may simultane-
ously output sensing data voltages to S (2=S<K) data lines
among K (K=2) data lines corresponding to one sensing line,
while data driving to measure a characteristic of the driving
transistors in an organic light emitting display panel.
[0026] Further, the output unit may output a predeter-
mined black data voltage as a non-sensing data voltage to
K-S data lines excluding the S data lines to which the
sensing data voltage is output, from the K data lines corre-
sponding to one sensing line.

[0027] According to the present exemplary embodiment, a
data driver, an organic light emitting display panel, an
organic light emitting display device, and a method for
driving an organic light emitting display device which may
more precisely sense and compensate a characteristic of a
driving transistor may be provided.

[0028] According to the present exemplary embodiments,
a data driver, an organic light emitting display panel, an
organic light emitting display device, and a method for
driving an organic light emitting display device which are
capable of sensing a characteristic of a driving transistor
within a short sensing time in spite of a voltage which is not
so high and an insufficient current capability of the driving
transistor may be provided.

[0029] According to the present exemplary embodiments,
a data driver, an organic light emitting display panel, an
organic light emitting display device, and a method for
driving an organic light emitting display device which are
capable of sensing a characteristic of a driving transistor
within a short sensing time at a voltage which is not so high
may be provided without increasing a size of the driving
transistor.

[0030] According to the present exemplary embodiments,
a data driver, an organic light emitting display panel, an
organic light emitting display device, and a method for
driving an organic light emitting display device which are
capable of sensing a characteristic of a driving transistor
within a short sensing time at a voltage which is not so high
with a high resolution and a high aperture ratio may be
provided.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0031] The above and other aspects, features and other
advantages of the present disclosure will be more clearly
understood from the following detailed description taken in
conjunction with the accompanying drawings, in which:
[0032] FIG. 1 is a schematic system configuration view of
an organic light emitting display device according to the
present exemplary embodiments;

[0033] FIG. 2 is an example of a sub pixel compensating
circuit in an organic light emitting display panel according
to the present exemplary embodiments;

[0034] FIG. 3 is a view illustrating mobility sensing
according to the present exemplary embodiments;

[0035] FIG. 4 is a view explaining a characteristic com-
pensating concept of a driving transistor according to the
present exemplary embodiments;

[0036] FIG. 5 is a view illustrating components and indi-
vidual voltage ranges of a data voltage for mobility sensing
according to the present exemplary embodiments;

[0037] FIG. 61s a view illustrating a change in voltages of
a sensing line in accordance with a sensing time when
mobility sensing according to the present exemplary
embodiments is performed;

[0038] FIGS. 7 and 8 are exemplary views of a change in
voltages of a sensing line in accordance with a sensing time
when mobility sensing according to the present exemplary
embodiments is performed;

[0039] FIG. 9 is an exemplary view of a sensing line
arrangement in an organic light emitting display panel
according to the present exemplary embodiments;

[0040] FIG. 10 is a view illustrating a method for sensing
only one sub pixel among four sub pixels commonly con-
nected to one sensing line when mobility sensing according
to the present exemplary embodiments is performed;
[0041] FIG. 11 is a view illustrating a method for simul-
taneously sensing two sub pixels among four sub pixels
commonly connected to one sensing line when mobility
sensing according to the present exemplary embodiments is
performed;

[0042] FIG. 12 is a view illustrating a method for simul-
taneously sensing three sub pixels among four sub pixels
commonly connected to one sensing line when mobility
sensing according to the present exemplary enmbodiments is
performed;

[0043] FIG. 13 is a view illustrating a method for simul-
taneously sensing four sub pixels among four sub pixels
commonly connected to one sensing line when mobility
sensing according to the present exemplary embodiments is
performed;

[0044] FIG. 14 illustrates exemplary views of a sensing
order when two or more sub pixels are simultaneously
sensed among four sub pixels commonly connected to one
sensing line when mobility sensing according to the present
exemplary embodiments is performed,

[0045] FIG. 15 is an exemplary view illustrating a mobil-
ity sensing programming when two sub pixels are simulta-
neously sensed among four sub pixels commonly connected
to one sensing line when mobility sensing according to the
present exemplary embodiments is performed,

[0046] FIG. 16 is an exemplary view illustrating a period
when the mobility sensing according to the present exem-
plary embodiments is performed;

[0047] FIG. 17 is a block diagram of a data driver accord-
ing to the present exemplary embodiments; and
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[0048] FIG. 18 is an exemplary view of a data driving
operation of a data driver according to the present exemplary
embodiments.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

[0049] Hereinafter, some embodiments of the present dis-
closes will be described in detail with reference to the
accompanying drawings. When reference numerals refer to
components of each drawing, although the same compo-
nents are illustrated in different drawings, the same compo-
nents are referred to by the same reference numerals as
possible. Further, if it is considered that description of
related known configuration or function may cloud the gist
of the present disclosure, the description thereof will be
omitted.

[0050] Further, in describing components of the present
discloses, terminologies such as first, second, A, B, (a), (b),
and the like may be used. The terminology is used to
distinguish a component from the other component but a
nature, an order, or the number of the components is not
limited by the terminology. If it is described that a compo-
nent is “connected” or “coupled” to another component, it is
understood that the component is directly connected or
coupled to the other component but another component may
be “connected” or “coupled” between the components.

[0051] FIG.1isa schematic system configuration view of
an organic light emitting display device 100 according to the
present exemplary embodiments. All the components of the
organic light emitting display device according to all
embodiments are operatively coupled and configured.
[0052] Referring to FIG. 1, the organic light emitting
display device 100 according to the exemplary embodiments
includes an organic light emitting display panel 110, a data
driver 120, a gate driver 120, and a timing controller
(T-CON) 140. In the organic light emitting display panel
110, a plurality of data lines DL #1, DL #2, . . ., DL #4M
(M is a natural number which is equal to or larger than 1) is
disposed in a first direction (for example, a column direc-
tion), a plurality of gate lines GL #1, GL #2,...,GL#N (N
is a natural number which is equal to or larger than 1) is
disposed in a second direction (for example, a row direc-
tion), and a plurality of sub pixels SPis disposed in a matrix.
The data driver 120 drives the plurality of data lines DL #1,
DL#2,...,DL#4M. The gate driver 130 drives the plurality
of gate lines GL #1, GL #2, . . ., GL #N. The timing
controller 140 controls the data driver 120 and the gate
driver 130.

[0053] The data driver 120 drives the plurality of data
lines by supplying a data voltage to the plurality of data lines
DL #1, DL #2, . . ., DL #4M.

[0054] The gate driver 130 sequentially drives the plural-
ity of gate lines GL #1, GL #2, . . ., GL #N by sequentially
supplying a scan signal to the plurality of gate lines GL #1,
GL#2,...,GL#N.

[0055] The timing controller 140 supplies various control
signals to the data driver 120 and the gate driver 130 to
control the data driver 120 and the gate driver 130.

[0056] The timing controller 140 starts scanning accord-
ing to a timing implemented in each frame, converts input
image data input from the outside to be suitable for a data
signal form used by the data driver 120 to output the
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converted image data DATA. The timing controller 140
controls data driving at a proper time in accordance with the
scanning.

[0057] The gate driver 130 sequentially supplies a scan
signal of an on-voltage or an off-voltage to the plurality of
gate lines GL #1, GL #2, . . ., GL #N to sequentially drive
the plurality of gate lines GL #1, GL #2, . .., GL #N in
accordance with the control of the timing controller 140.
[0058] According to a driving method, as illustrated in
FIG. 1, the gate driver 130 may be located only at one side
of the organic light emitting display panel 110 or located at
both sides if necessary.

[0059] Further, the gate driver 130 may include one or
more gate driver integrated circuits.

[0060] Each of the gate driver integrated circuits may be
connected to a bonding pad of the organic light emitting
display panel 110 through a tape automated bonding (TAB)
method or a chip on glass (COG) method. Each of the gate
driver integrated circuits may also be implemented in a gate
in panel (GIP) type to be directly disposed in the organic
light emitting display panel 110, or may be integrated to be
disposed in the organic light emitting display panel 110, if
necessary.

[0061] Each of gate driver integrated circuits may include
a shift register or a level shifter.

[0062] When a specific gate line is open, the data driver
120 converts the image data DATA received from the timing
controller 140 into an analog data voltage. The data driver
120 supplies the analog data voltage to the plurality of data
lines DL #1, DL #2, . . ., DL #4M to drive the plurality of
data lines DL #1, DL #2, . . ., DL #4M.

[0063] The data driver 120 includes at least one source
driver integrated circuit to drive the plurality of data lines
DL #1, DL #2, . . ., DL #4M.

[0064] Each of the source driver integrated circuits may be
connected to the bonding pad of the organic light emitting
display panel 110 through a tape automated bonding (TAB)
method or a chip on glass (COG) method. Each of the source
driver integrated circuits may also be directly disposed in the
organic light emitting display panel 110, or may be inte-
grated to be disposed in the organic light emitting display
panel 110, if necessary.

[0065] Each of the source driver integrated circuits may
include a logic unit including a shift register or a latch
circuit, a digital analog converter DAC, and an output buffer.
If necessary, the source driver integrated circuit may further
include a sensing unit which senses a characteristic of a sub
pixel to compensate the characteristic (for example, a thresh-
old voltage and a mobility of the driving transistor, a
threshold voltage of the organic light emitting diode, or a
brightness of the sub pixel).

[0066] Each of the source driver integrated circuits may be
implemented in a chip on film (COF) type. In this case, one
end of each of the source driver integrated circuits is bonded
to one source printed circuit board and the other end is
bonded to the organic light emitting display panel 110.
[0067] In the meantime, the timing controller 140 receives
various timing signals including a vertical synchronization
signal Vsync, a horizontal synchronization signal Hsync, an
input data enable (DE: data enable) signal, and a clock signal
CLK together with the input image data, from the outside
(for example, a host system).

[0068] The timing controller 140 converts the input image
data input from the outside to be suitable for a data signal



US 2016/0351096 A1

form used in the data driver 120 to output the converted
image data. In addition, in order to control the data driver
120 and the gate driver 130, the timing controller 140
receives the timing signal such as the vertical synchroniza-
tion signal Vsyne, the horizontal synchronization signal
Hsync, the input DE signal, and the clock signal to generate
various control signals, thereby outputting the controls sig-
nals to the data driver 120 and the gate driver 130.

[0069] For example, in order to control the gate driver
130, the timing controller 140 outputs various gate control
signals GCS including a gate start pulse GSP, a gate shift
clock GSC, and a gate output enable signal GOE.

[0070] Here, the gate start pulse GSP controls an operation
start timing of one or more gate driver integrated circuits
which configure the gate driver 130. The gate shift clock
GSC is a clock signal which is commonly input to one or
more gate driver integrated circuits and controls a shift
timing of the scan signal (gate pulse). The gate output enable
signal GOE designates timing information of one or more
gate driver integrated circuits.

[0071] Further, in order to control the data driver 120, the
timing controller 140 outputs various data control signals
DCS including a source start pulse SSP, a source sampling
clock SSC, and a source output enable signal SOE.

[0072] Here, the source start pulse SSP controls a data
sampling start timing of one or more source driver integrated
circuits which configure the data driver 120. The source
sampling clock SSC is a clock signal which controls a
sampling timing of data in each of the source driver inte-
grated circuits. The source output enable signal SOE con-
trols an output timing of the data driver 120.

[0073] Referring to FIG. 1, the timing controller 140 may
be disposed in a control printed circuit board which is
connected to a source printed circuit board to which the
source driver integrated circuit is bonded, through a con-
necting medium such as a flexible flat cable (FFC) or a
flexible printed circuit (FPC).

[0074] 1In such a control printed circuit board, a power
controller (not illustrated) which supplies various voltages
or currents to the organic light emitting display panel 110,
the data driver 120, and the gate driver 130 or controls the
various voltages or currents to be supplied may be further
disposed. Such a power controller is also referred to as a
power management IC.

[0075] The above-mentioned source printed circuit board
and control printed circuit board may be formed as one
printed circuit board.

[0076] In the organic light emitting display device 100
according to the present exemplary embodiments, each sub
pixel SP disposed in the organic light emitting display panel
110 may be configured by circuit components such as an
organic light emitting diode (OLED), two or more transis-
tors, and at least one capacitor.

[0077] The type and the number of circuit components
which configure each sub pixel may be diversely determined
in accordance with a providing function and a design
method.

[0078] In the organic light emitting display panel 110
according to the present exemplary embodiments, each sub
pixel may have a circuit structure which compensates a sub
pixel characteristic such as a characteristic (for example, a
threshold voltage) of the organic light emitting diode
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(OLED) or a characteristic (for example, a threshold voltage
or amobility) of a driving transistor which drives the organic
light emitting diode (OLED).

[0079] FIG. 2 is an example of a sub pixel compensating
circuit in an organic light emitting display panel 110 accord-
ing to the present exemplary embodiments. FIG. 3 is a view
illustrating mobility sensing according to the present exem-
plary embodiments.

[0080] Referring to FIG. 2, in the organic light emitting
display panel 110 according to the present exemplary
embodiments, each sub pixel SP is one of N sub pixels
included in an i-th (I=1, 2, . . ., 4M) sub pixel column.
[0081] Referring to FIG. 2, each sub pixel SP may include
an organic light emitting diode OLED, a driving transistor
DRT which drives the organic light emitting diode OLED, a
storage capacitor Cst electrically connected between a first
node N1 and a second node N2 of the driving transistor DRT,
a first transistor SWT which is controlled by a first scan
signal SCAN and is electrically connected between the first
node N1 of the driving transistor DRT and a corresponding
data line DL #i, and a second transistor SENT which is
controlled by a second scan signal SENSE and is electrically
connected between the second node N2 of the driving
transistor DRT and a corresponding sensing line SL.
[0082] Referring to FIG. 2, the organic light emitting
diode OLED is formed by a first electrode (for example, an
anode electrode or a cathode electrode), an organic layer,
and a second electrode (for example, a cathode electrode or
an anode electrode).

[0083] For example, the second node N2 of the driving
transistor DRT is connected to the first electrode of the
organic light emitting diode OLED and a ground voltage
EVSS may be applied to the second electrode of the organic
light emitting diode OLED.

[0084] The driving transistor DRT supplies a driving cur-
rent to the organic light emitting diode OLED to drive the
organic light emitting diode OLED. The driving transistor
has a second node N2 corresponding to a source node or a
drain node, a first node N1 corresponding to a gate node, and
a third node N3 corresponding to a drain node or a source
node.

[0085] For example, in the driving transistor DRT, the first
node N1 may be electrically connected to a source node or
a drain node of the first transistor SWT. The second node N2
may be electrically connected to the first electrode of the
organic light emitting diode OLED. Further, the third node
N3 may be electrically connected to a driving voltage line
DVL which supplies a driving voltage EVDD.

[0086] The first transistor SWT transmits a data voltage
VDATAI to the first node N1 of the driving transistor DRT
and is electrically connected between the first node N1 of the
driving transistor DRT and the data line DL #i. The first
transistor SWT is turned on by a first scan signal SCAN
which is applied to the gate node to transmit the data voltage
VDATA to the first node N1 of the driving transistor DRT.
[0087] The storage capacitor Cst is electrically connected
between the first node N1 and the second node N2 of the
driving transistor DRT to maintain a predetermine voltage
for one frame.

[0088] The second transistor SENT is electrically con-
nected between the second node N2 of the driving transistor
DRT and the sensing line SL and is controlled by the second
scan signal SENSE which is applied to the gate node.
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[0089] Here, at least one sensing line SL may be disposed
on the organic light emitting display panel 110.

[0090] In other words, the sensing line SI. may be dis-
posed such that, every sensing line corresponds to every one
of K (K=2) sub pixel columns, that is, K data lines. For
example, in the organic light emitting display panel 110
having 4M sub pixel columns, 4M/K sensing lines may be
disposed. Such a sensing line SL may also be referred to as
a reference voltage line.

[0091] Even though one sensing line SL corresponds to K
data lines, there may be various arrangement directions. For
example, an arrangement direction of the sensing line SL
may be same as the data line direction or same as the gate
line direction.

[0092] The second transistor SENT is turned on to apply
a reference voltage VREF supplied through the sensing line
RVL to the second node N2 of the driving transistor DRT.
[0093] The gate node of the first transistor SWT and the
gate node of the second transistor SENT may be commonly
connected to the same gate line. In this case, the first scan
signal SCAN and the second scan signal SENSE are the
same gate signal.

[0094] On the contrary, the gate node of the first transistor
SWT and the gate node of the second transistor SENT may
be connected to different gate lines. In this case, the first scan
signal SCAN and the second scan signal SENSE are differ-
ent gate signals.

[0095] In the meantime, each driving transistor DRT has a
unique characteristic such as a threshold voltage Vth or a
mobility.

[0096] Further, each driving transistor DRT is being
degraded in accordance with a driving time, so that the
unique characteristic may be changed.

[0097] Due to this feature, degrees of degradation between
the driving transistors DRT may be different in accordance
with a difference of driving times between the driving
transistors DRT in each sub pixel. Further, the characteristic
deviation may be caused between the driving transistors
DRT.

[0098] The characteristic deviation between the driving
transistors DRT may be a main cause of a brightness
deviation between sub pixels, which may result in lowering
an image quality.

[0099] There may be not only the characteristic deviation
(a threshold voltage deviation or a mobility deviation)
between the driving transistors DRT, but also the character-
istic deviation (a threshold voltage deviation) between the
organic light emitting diodes OLED.

[0100] In this specification, both the characteristic devia-
tion between the driving transistors DRT and the character-
istic deviation between the organic light emitting diodes
OLED are referred to as a “sub pixel characteristic devia-
tion”.

[0101] Accordingly, in order to improve an image quality,
the sub pixel characteristic deviation needs to be compen-
sated.

[0102] Therefore, the organic light emitting display device
100 according to the present exemplary embodiments, as
illustrated in FIG. 2, has a sub pixel structure which senses
and compensates a sub pixel characteristic deviation.
[0103] Further, the organic light emitting display device
100 according to the present exemplary embodiments may
include a sensing configuration to sense a sub pixel charac-
teristic deviation for each sub pixel and a compensating
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configuration to compensate the sub pixel characteristic
deviation using the result sensed by the sensing configura-
tion.

[0104] Referring to FIG. 2, the organic light emitting
display device 100 according to the present exemplary
embodiments may include at least one analog to digital
converter 210 as a sensing configuration to sense a sub pixel
characteristic deviation for each sub pixel. At least one
analog to digital converter 210 is electrically connected to
each of the plurality of sensing lines SL through a switch
SW, senses a voltage of each sensing line SL, and converts
the sensed voltage value into a digital value to output the
value.

[0105] The analog to digital converter ADC 210 may be
included in the data driver 120. More specifically, at least
one analog to digital converter 210 may be included in each
source driver integrated circuit included in the data driver
120.

[0106] The analog to digital converter 210 senses a volt-
age of each sensing line SL, converts the sensed voltage
value into a digital value to output sensing data. The output
sensing data may be stored in a memory 220.

[0107] Further, the organic light emitting display device
100 according to the present exemplary embodiments may
include a compensator 230 as a compensating configuration
which compensates the subpixel characteristic deviation
using a result (sensing data) sensed by the analog to digital
converter 210 corresponding to the sensing configuration.
The compensator 230 determines a compensation value
which compensates the characteristic deviation of each sub
pixel, based on the sensing data.

[0108] The compensator 230 may perform a process of
changing data to be supplied to the sub pixel in accordance
with a determined compensation value.

[0109] The compensator 230 may be included inside or
outside of the timing controller 140.

[0110] The timing controller 140 transmits data DATA
changed by the compensator 230 to a corresponding source
driver integrated circuit of the data driver 120.

[0111] Therefore, a digital to analog converter DAC 240 in
the source driver integrated circuit converts data received
from the timing controller 140 into a data voltage VDATAI
corresponding to an analog voltage value to supply the
converted data voltage to the corresponding sub pixel.

[0112] As described above, when the analog to digital
converter 210 is used, the compensator 230 may effectively
figure out the characteristic of each sub pixel at a digital
level.

[0113] The analog to digital converter 210 is implemented
in the data driver 120 so that it is advantageous that there is
no need to separately provide the sub pixel characteristic
sensing configuration in the organic light emitting display
panel 110 or the printed circuit board.

[0114] Hereinbelow, mobility compensation of the driving
transistor DRT will be briefly described with reference to
FIG. 3.

[0115] Referring to FIG. 3, in order to sense a mobility
corresponding to a current capability characteristic exclud-
ing the threshold voltage Vth of the driving transistor DRT,
the organic light emitting display device 100 applies the data
voltage VDATAI to the first node N1 of the driving transistor
DRT and applies a reference voltage VREF to the second
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node N2 of the driving transistor DRT, thereby initializing
the first node N1 and the second node N2 of the driving
transistor DRT.

[0116] In this case, the data voltage VDATAi which is
applied to the first node N1 of the driving transistor DRT
may be a data voltage VDATAs for mobility sensing.
[0117] The organic light emitting display device 100 floats
both the first node N1 and the second node N2 of the driving
transistor DRT after initializing the first node N1 and the
second node N2 of the driving transistor DRT.

[0118] Therefore, voltages of the first node N1 and the
second node N2 of the driving transistor DRT may rise.
[0119] While raising the voltages, the current flows to the
sensing line SL via the driving transistor DRT and the
second transistor SENT. Therefore, a line capacitor Cline on
the sensing line is charged.

[0120] A voltage rising speed may vary depending on the
current capability of the driving transistor DRT, that is, the
mobility.

[0121] As described above, after the voltage rises for a
predetermined time, the sensing line SL and the analog
digital converter 210 are connected by the switch SW.
[0122] In this case, the analog digital converter 210 senses
a voltage of the sensing line SL, that is, a voltage which is
charged in the line capacitor Cline. The compensator 230
relatively figures out the current capability (that is, a mobil-
ity) of the driving transistor DRT, based on the sensing
voltage Vsen. By doing this, a compensation gain for
mobility compensation may be obtained.

[0123] The above-described mobility sensing may be per-
formed at a predetermined timing. For example, the mobility
sensing may be performed in real time by allocating a
predetermined time (for example, a blank time period) while
driving a screen.

[0124] FIG. 4 is a view illustrating a characteristic com-
pensating concept of the driving transistor DRT according to
the present exemplary embodiments. FIG. 4 illustrates a
graph 410 of Ids with respect to Vgs in accordance with a
characteristic deviation of two driving transistors DRT1 and
DRT2 included in two sub pixels, a graph 420 of Ids with
respect to Vgs after compensating the threshold voltage
deviation of two driving transistors DRT1 and DRT2, and a
graph 430 of Ids with respect to Vgs after compensating the
mobility after compensating the threshold voltage deviation
of two driving transistors DRT1 and DRT2.

[0125] Referring to the graph 410 of FIG. 4 before per-
forming the threshold voltage compensation and the mobil-
ity compensation, a time when a driving current flows to the
organic light emitting diodes OLED in two sub pixels and a
current amount may vary due to the threshold voltage
deviation and the mobility deviation between two driving
transistors DRT1 and DRT2. Therefore, brightness deviation
is generated in two sub pixels, which may result in lowering
the image quality.

[0126] Referring to the graph 420 of FIG. 4 after perform-
ing only the threshold voltage compensation, even though
the threshold voltage deviation between two driving tran-
sistors DRT1 and DRT2 is reduced, a current capability
difference between two driving transistors DRT1 and DRT2,
that is, the mobility deviation is still present. Therefore, an
amount of a driving current which flows into the organic
light emitting diodes OLED in two sub pixels may vary.
Therefore, brightness deviation is generated in two sub
pixels, which may result in lowering the image quality.
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[0127] Referring to the graph 430 of FIG. 4 after perform-
ing the threshold voltage compensation and the mobility
compensation, both the threshold voltage deviation and the
mobility deviation between two driving transistors DRT1
and DRT2 are reduced. Therefore, brightness deviation in
two sub pixels is significantly reduced so that the image
quality may be improved.

[0128] FIG. 5 is a view illustrating components and indi-
vidual voltage ranges of a data voltage VDATAs for mobility
sensing according to the present exemplary embodiments.
FIG. 6 is a view illustrating a change in voltages of a sensing
line SL in accordance with a sensing time when mobility
sensing according to the present exemplary embodiments is
performed. FIGS. 7 and 8 are exemplary views of a change
in voltages of a sensing line SL in accordance with a sensing
time when mobility sensing according to the present exem-
plary embodiments is performed.

[0129] Referring to FIG. 5, when the mobility sensing is
performed. a data voltage VDATAs for mobility sensing
needs to be applied to the first node N1 of the driving
transistor DRT.

[0130] To this end, a corresponding source driver inte-
grated circuit of the data driver 120 outputs the data voltage
VDATAs for mobility sensing.

[0131] Each source driver integrated circuit included in
the data driver 120 converts data received from the timing
controller 120 into a data voltage corresponding to an analog
voltage value and outputs the converted data voltage. In this
case, the data voltage which is converted and output is a data
voltage VDATAs for mobility sensing.

[0132] When the mobility sensing is performed, the data
voltage VDATAs for mobility sensing may be output within
an output voltage range of each source driver integrated
circuit.

[0133] When the mobility sensing is performed, the data
voltage VDATAs which is output from each source driver
integrated circuit has a voltage component VDATAms for
mobility sensing and a voltage component Vth_COMP for
threshold voltage compensation.

[0134] That is, when the mobility sensing is performed, a
data voltage VDATAs which is applied to the first node N1
of the driving transistor DRT may be represented by the
following Equation 1.

VDATAs=VDATAms+Vth COMP

[0135] As represented in Equation 1, when the mobility
sensing is performed, the data voltage VDATAs which is
output from each source driver integrated circuit has the
voltage component VDATAms for mobility sensing and the
voltage component Vth_ COMP for threshold voltage com-
pensation. This is because the timing controller 140 outputs
data obtained by adding a compensation value for threshold
voltage compensation to data for mobility sensing to the data
driver 120.

[0136] In the meantime, the threshold voltage sensing and
compensation may be performed before or after mobility
sensing. If the threshold voltage sensing and compensation
are performed before mobility sensing, when the mobility
sensing is performed, the data voltage VDATAs output from
each source driver integrated circuit includes the voltage
component Vth_COMP for threshold voltage compensation.

[0137] In the meantime, referring to FIG. 6, with respect
to the corresponding sub pixel in the organic light emitting

Equation 1
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display panel 110, the analog digital converter 210 senses a
voltage of the sensing line SL to convert a sensed voltage
value into a digital value.

[0138] In this case, the analog to digital converter 210 has
a conversion range (that is, an ADC sensing range defined by
a lower limit DL and an upper limit UL) of the digital value
with respect to an analog voltage value.

[0139] In a voltage change graph of the sensing line SL
with respect to the sensing time illustrated in FIG. 6, slopes
k1, k2, and k3 indicating that a voltage of the sensing line
SL is increased as the sensing time is increased may vary
depending on the current capability of each driving transis-
tor DRT.

[0140] A driving transistor DRT in which the voltage of
the sensing line SL is increased with a largest slope k3 has
the highest current capability (mobility). A driving transistor
DRT in which the voltage of the sensing line SL is increased
with a smallest slope k1 has the lowest current capability
(mobility).

[0141] When a voltage Vsen which is actually sensed is
higher or lower than a target sensing voltage REF.TARGET
for removing or reducing the mobility deviation between the
driving transistors DRT after the voltage of the sensing line
SL is changed for a predetermined time, the mobility may be
compensated so that the sensing voltage becomes a target
sensing voltage REF.TARGET.

[0142] In the meantime, in order to precisely compensate
the mobility, a distribution (mobility distribution) of the
sensing voltage values for all sub pixels needs to be included
within an ADC sensing range, as illustrated in the first graph
710 of FIG. 7.

[0143] If the distribution (mobility distribution) of the
sensing voltage values for all sub pixels is not included
within the ADC sensing range, as illustrated in the second
graph 720, when the mobility distribution has the mobility
distribution with under flow, wrong sensing result is
obtained. Therefore, the mobility compensation may not be
satisfactorily performed.

[0144] As illustrated in the second graph 720 of FIG. 7,
when the mobility distribution for all sub pixels in the
organic light emitting display panel 110 is a mobility dis-
tribution with under flow, there may be a driving transistor
DRT having a low current capability and mobility.

[0145] A sitvation where the current capability of the
driving transistor DRT is insufficient is caused because a sub
pixel size is reduced for high resolution of the organic light
emitting display device 100 and a size of the driving
transistor DRT is reduced to increase the aperture ratio.

[0146] Therefore, in order to change the mobility distri-
bution for all sub pixels in the organic light emitting display
panel 110 from the mobility distribution with under flow as
illustrated in the second graph 720 of FIG. 7 into a normal
mobility distribution as illustrated in the first graph 710 of
FIG. 7 without increasing a size of the driving transistor
DRT, there may be a method for increasing a sensing time
as illustrated in a first graph 810 of FIG. 8 or a method for
increasing a current amount (a method for increasing a bias
voltage Vgs of the driving transistor DRT) as illustrated in
a second graph 820 of FIG. 8.

[0147] However, the method for increasing a sensing time
as illustrated in the first graph 810 of FIG. 8 is not available
due to a sensible time limit when the mobility sensing is
performed in a real time while driving an image.
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[0148] Further, in the case of the method (a method for
increasing a bias voltage Vgs of the driving transistor DRT)
for increasing a current amount as illustrated in the second
graph 820 of FIG. 8, each source driver integrated circuit
needs to output a higher data voltage VDATAs. However, in
this case, there may be a limitation to increase a capability
(that is, an output voltage range) of the source driver
integrated circuit of the data driver 120.

[0149] Therefore, in order to reduce a size of the sub pixel
and increase the aperture ratio to obtain a high resolution of
the organic light emitting display device 100, the driving
transistor DRT is designed to have a small size. Therefore,
in a situation where the current capability of the driving
transistor DRT is insufficient, it is desperately required to
precisely perform mobility compensation using a low data
voltage VDATAs for mobility sensing for a short sensing
time.

[0150] Therefore, the present exemplary embodiments
provides an organic light emitting display panel 110, an
organic light emitting display device 100, an a driving
method thereof which may precisely perform mobility com-
pensation using a low data voltage VDATAs for mobility
sensing for a short sensing time in a situation where the
current capability of the driving transistor DRT is insuffi-
cient.

[0151] In the meantime, a plurality of sensing lines dis-
posed in the organic light emitting display panel 110 accord-
ing to the exemplary embodiments may be disposed for
every one sub pixel column or every two or more sub pixel
columns.

[0152] In other words, one sensing line SL may be dis-
posed for every sub pixel column or one sensing line SI, may
be disposed for every two or more sub pixel columns.
[0153] When one sensing line SL is disposed for every two
or more sub pixel column, if the sensing line arrangement
unit is K (K=2), it is understood that the plurality of sensing
lines is disposed for every K sub pixel columns.

[0154] FIG. 9 is an exemplary view of an arrangement of
the sensing line in the organic light emitting display panel
110 according to the exemplary embodiments. As illustrated
in FIG. 1, when there are 4M sub pixel columns in the
organic light emitting display panel 110, one sensing line is
disposed for every four sub pixel columns.

[0155] In other words, FIG. 9 is an arrangement view
illustrating that when the sensing line arrangement unit K is
4, M (=4M/K=4M/4=M) sensing lines S, #1, SL #2, . . .,
SL #M are disposed every four sub pixel columns.

[0156] As described above, it is understood that when M
sensing lines SL #1, SL #2, . . ., SL #M are disposed for
every four sub pixel columns, M sensing lines SL #1, SL #2,
..., SL #M 1s disposed for every pixel column under a pixel
structure in which one pixel P may be configured by four sub
pixels SP.

[0157] In this case, as seen from one sub pixel row, one
sensing line is commonly connected to four sub pixels.
[0158] For example, a sensing line SL #2 is commonly
connected to a sub pixel SP #5 in which i=5, a sub pixel SP
#6 in which =6, a sub pixel SP #7 in which i=7, and a sub
pixel SP #8 in which i=8.

[0159] A mobility sensing method according to the present
exemplary embodiment will be described below under an
assumption that K=4, that is, M sensing lines SL #1, SL #2,
..., SL #M are disposed for every four sub pixel columns.



US 2016/0351096 A1

[0160] FIG. 10 is a view illustrating a method for sensing
only one sub pixel among four sub pixels R(SP #4m-3),
W(SP #4m-2), G(SP #4m-~1), B(SP #4m) commonly con-
nected to one arbitrary sensing line SL #m, m-1,2,..., M
when mobility sensing according to the present exemplary
embodiments is performed.

[0161] Here, K sub pixels (in FIG. 10, R, W, G, and B)
which are commonly connected to one sensing line SL, #m
may configure one pixel.

[0162] Referring to FIG. 10, one arbitrary sensing line SL
#m (m=1, 2, . . ., M) is commonly connected to four sub
pixels R(SP #4m-3), W(SP #4m-2), G(SP #4m-1) and
B(SP #4m).

[0163] More specifically, one arbitrary sensing line SL #m
(m=1,2....,M)is commonly connected second transistors
SENT in four sub pixels R, W, G, and B at a sensing node
Ns.

[0164] Referring to FIG. 10, when mobility sensing is
performed, only one sub pixel among four sub pixels R(SP
#4m-3), W(SP #4m-2), G(SP #4m-1), and B(SP #4m)
which are commonly connected to one arbitrary sensing line
SL #m is sensed.

[0165] FIG. 10 is a view illustrating that mobility sensing
is performed only in a W sub pixel among four sub pixels
R(SP #4m-3), W(SP #4m-2), G(SP #4m-1), and B(SP #4m)
which are commonly connected to one sensing line SL #m.
[0166] In this case, a data voltage VDATAs_W for mobil-
ity sensing is applied to a first node N1 of a driving transistor
DRT of the W sub pixel among four sub pixels R(SP
#4m-3), W(SP #4m-2), G(SP #4m-1), and B(SP #4m)
which are commonly connected to one sensing line SL #m.
[0167] However, not a data voltage VDATAs for sensing
(for example, for mobility sensing or for threshold voltage
sensing), but a black data voltage VDATA BLACK is
applied to a first node N1 of each of driving transistors DRT
of a R sub pixel, a G sub pixel, and a B sub pixel in which
mobility sensing is not performed, among four sub pixels
R(SP#4m-3), W(SP#4m-2), G(SP#4m-1), and B(SP #4m)
which are commonly connected to one sensing line SL #m.
Here, the black data voltage VDATA_BLACK may have a
predetermined voltage value, for example, a voltage of 0 V.
in some cases, the black data voltage VDATA_BLACK may
have a voltage value (for example, -0.5 V or -1 V) which
is lower than 0 V or a voltage value (for example, 0.5 V or
1 V) which is higher than 0 V.

[0168] In this case, a total current Ids_Total which flows
into the sensing line SL #m for mobility sensing is equal to
a current Ids_W which flows into the W sub pixel in which
mobility sensing is performed.

[0169] When it is assumed that the number of sub pixels
in which mobility sensing is performed simultaneously,
among four sub pixels R, W, G, and B which are commonly
connected to one sensing line SL #m is S, S=1 in FIG. 10.
[0170] As described above, only one sub pixel among four
sub pixels R, W, G, and B which are commonly connected
to one sensing line SL #m is sensed, if the current capability
(mobility) of the driving transistor DRT in each subpixel is
insufficient, the current amount of the total current Ids_Total
which flows into the sensing line SL #m is insufficient.
Therefore, the mobility is not precisely sensed and thus the
mobility is not sufficiently compensated.

[0171] Therefore, the organic light emitting display device
100 according to the present, as illustrated in FIGS. 11 to 13,
may simultaneously sense the mobility of two or more sub
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pixels among four sub pixels R, W, G, and B which are
commonly connected to one sensing line SL #m. That is, the
number S of sub pixels in which the mobility sensing is
simultaneously performed may be 2 or more and K or less
(2=S=K).

[0172] FIG. 11 is a view illustrating a method for simul-
taneously sensing two sub pixels W and G among four sub
pixels R, W, G, and B commonly connected to one sensing
line SL #m when mobility sensing according to the present
exemplary embodiments is performed (K=4, S=2). FIG. 12
is a view illustrating a method for simultaneously sensing
three sub pixels R, W and G among four sub pixels R, W, G,
and B commonly connected to one sensing line SL #m when
mobility sensing according to the present exemplary
embodiments is performed (K=4, S=3). FIG. 13 is a view
illustrating a method for simultaneously sensing four sub
pixels R, W, G, and B among four sub pixels R, W, G, and
B commonly connected to one sensing line SL #m when
mobility sensing according to the present exemplary
embodiments is performed (K=4, S=4).

[0173] Referring to FIGS. 11 to 13, S sub pixels (two sub
pixels G and B in FIG. 11, three sub pixels R, G, and B in
FIG. 12, and four sub pixels R, W, G, and B in FIG. 13) are
selected as sub pixels which are simultaneously sensed,
among K sub pixels which are commonly connected to the
sensing line SL #m.

[0174] Referring to FIGS. 11 to 13, in the organic light
emitting display device 100 according to the exemplary
embodiments, when a characteristic of the driving transistor
is measured, that is, a sensing operation is performed, a
driving transistor DRT in each of S sub pixels (if 2<S<K and
K=4, S=2, or 3, or 4) among K (K=4) sub pixels which are
commonly connected to each sensing line SL #m in one sub
pixel row may be simultaneously applied with not a black
data voltage VDATA BLACK, but a sensing data voltage
VDATAs through the first node N1.

[0175] To this end, when the characteristic of the driving
transistor is measured, the data driver 120 may output a
sensing data voltage to a data line which is connected to each
of S sub pixels (if 2=S<K and K=4, S=2, or 3, or 4) among
K (K=4) sub pixels which are commonly connected to each
sensing line SL. #m.

[0176] The data driver may output a predetermined black
data voltage to a data line which is connected to K-S sub
pixels as a non-sensing data voltage, while outputting a
sensing data voltage to the data line which is connected to
each of S (if 2<S<K and K=4, S=2, or 3, or 4) sub pixels.
[0177] 1In other words, the data driver 120 may output a
sensing data voltage to S data lines among K data lines
corresponding to one sensing line SL. # m and output a
predetermined black data voltage which is defined as a
non-sensing data voltage, to K-S data lines excluding S data
lines to which sensing data voltage is output from K data
lines, while measuring the characteristic of the driving
transistor.

[0178] Here, the S sub pixels connected to S data lines are
selected, as sub pixels which are simultaneously sensed,
from K sub pixels which are connected to K data lines
corresponding to one sensing line.

[0179] The sub pixel to be sensed may be selected by the
timing controller 140.

[0180] That is, the timing controller 140 selects S sub
pixels which will be simultaneously sensed, from K sub
pixels which are commonly connected to one sensing line
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and makes data corresponding to selected S sub pixels as
sensing data such that the sensing data voltage is supplied to
the selected S sub pixel. The timing controller 140 supplies
the sensing data to the data driver 120.

[0181] Further, the timing controller 140 makes data cor-
responding to K-S sub pixels as non-sensing data (for
example, a black data voltage) such that the non-sensing
data voltage is supplied to K-S sub pixels which are not
sensed, among K sub pixels which are commonly connected
to one sensing line. The timing controller 140 supplies the
non-sensing data to the data driver 120.

[0182] Here, the sensing data voltage VDATAs may be a
data voltage for mobility sensing or a data voltage for
threshold voltage sensing. However, for the convenience of
description, the sensing data voltage VDATAs is also
referred to as a data voltage for mobility sensing, hereinbe-
low.

[0183] Here, when the sensing data voltage VDATAs is
“simultaneously” applied to the first node N1 of the driving
transistor DRT in each of S sub pixels, timings when the
sensing data voltage VDATAs is applied to the first nodes
N1 ofthe driving transistors in S sub pixels may be perfectly
same. However, substantially, the applying timings may be
slightly different. With regard to this, when the sensing data
voltage VDATAs is “simultaneously” applied to the first
node N1 of the driving transistor DRT in each of S sub
pixels, it means that the sensing data voltage VDATAs is
applied to the first node N1 of the driving transistor DRT in
each of S sub pixels in one-time sensing period for one-time
voltage sensing of the analog to digital converter 210.
[0184] Referring to FIG. 11, when S=2, a data voltage
VDATAs_W for mobility sensing is applied to the first node
N1 of the driving transistor DRT in the W sub pixel and a
data voltage VDATAs_G for mobility sensing is applied to
a first node N1 of a driving transistor DRT in the G sub pixel
in which mobility sensing is performed simultaneously with
the W sub pixel.

[0185] In this case, a current amount of total current
1ds_Total which flows into the sensing line SL #m is equal
to a sum of current amounts of a current Ids_ W which flows
through the driving transistor DRT in the W sub pixel and a
current Ids_G which flows through the driving transistor
DRT in the G sub pixel.

[0186] In this case, a current capability (mobility) of the
driving transistor DRT in each of the W sub pixel and the G
sub pixel may be considered to be half the current amount
of the total current Ids_Total which flows into the sensing
line SL #m.

[0187] That is, the current capability (mobility) of the
driving transistor DRT in each of the W sub pixel and the G
subpixel corresponds to half the current capability (mobility)
obtained based on the sensing voltage Vsen of the sensing
line S #m. Therefore, a gain for mobility compensation
may be determined in accordance with this.

[0188] On the contrary, the current capability (mobility) of
the driving transistor DRT in each of the W sub pixel and the
G sub pixel may proportionally divide the current amount of
the total current Ids_Total which flows into the sensing line
SL #m in accordance with a proportion of a size W/L or a
channel width W of the driving transistor in each of the W
sub pixel and the G sub pixel.

[0189] That is, the current capability (mobility) of the
driving transistor DRT in each of the W sub pixel and the G
sub pixel may be obtained by proportionally dividing a
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current capability (mobility) obtained based on the sensing
voltage Vsen of the sensing line SL #m in accordance with
a proportion of a size W/L or a channel width W of the
driving transistor in each of the W sub pixel and the G sub
pixel. The gain for mobility compensation may be deter-
mined in accordance with this.

[0190] As illustrated in FIG. 11, when mobility is simul-
taneously sensed in two sub pixels, a problem caused by an
insufficient current amount is solved as compared with a
case that mobility sensing is performed only in one sub
pixel. Therefore, a problem in that the mobility sensing and
mobility compensation are not satisfactorily performed due
to insufficient current may be solved.

[0191] Referring to FIG. 12, when S=3, a data voltage
VDATAs R for mobility sensing is applied to a first node N1
of a driving transistor DRT in a R subpixel, a data voltage
VDATAs_W for mobility sensing is applied to the first node
N1 of the driving transistor DRT in the W sub pixel and a
data voltage VDATAs_G for mobility sensing is applied to
the first node N1 of the driving transistor DRT in the G sub
pixel.

[0192] In this case, a current amount of total current
1ds_Total which flows into the sensing line SL #m is equal
to a sum of current amounts of a current Ids_R which flows
through the driving transistor DRT in the R sub pixel, the
current Ids_W which flows through the driving transistor
DRT in the W sub pixel, and the current Ids_G which flows
through the driving transistor DRT in the G sub pixel.

[0193] In this case, a current capability (mobility) of the
driving transistor DRT in each of the R sub pixel, the W sub
pixel, and the G sub pixel may be considered to be one third
of the current amount of the total current Ids Total which
flows into the sensing line SL #m.

[0194] That is, the current capability (mobility) of the
driving transistor DRT in each of the R sub pixel, the W sub
pixel, and the G sub pixel corresponds to one third of the
current capability (mobility) obtained based on the sensing
voltage Vsen of the sensing line SL #m. Therefore, a gain for
mobility compensation may be determined in accordance
with this.

[0195] On the contrary, the current capability (mobility) of
the driving transistor DRT in each of the R sub pixel, the W
sub pixel, and the G sub pixel may proportionally divide the
current amount of the total current Ids_Total which flows
into the sensing line SL #m in accordance with a proportion
of a size W/L or a channel width W of the driving transistor
in each of the R sub pixel, the W sub pixel, and the G sub
pixel.

[0196] That is, the current capability (mobility) of the
driving transistor DRT in each of the R sub pixel, the W sub
pixel, and the G sub pixel may be obtained by proportionally
dividing a current capability (mobility) obtained based on
the sensing voltage Vsen of the sensing line SL #m in
accordance with a proportion of a size W/L or a channel
width W of the driving transistor in each of the R sub pixel,
the W sub pixel, and the G sub pixel. The gain for mobility
compensation may be determined in accordance with this.

[0197] As illustrated in FIG. 12, when mobility is simul-
taneously sensed in three sub pixels, a problem caused by an
insufficient current amount is solved as compared with a
case that mobility sensing is performed only in one sub pixel
and mobility sensing is simultaneously performed in two sub
pixels. Therefore, a problem in that the mobility sensing and
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mobility compensation are not satisfactorily performed due
to insufficient current may be solved.

[0198] Referring to FIG. 13, when S=3, a data voltage
VDATAs R for mobility sensing is applied to a first node N1
of a driving transistor DRT in a R sub pixel, a data voltage
VDATAs_W for mobility sensing is applied to the first node
N1 of the driving transistor DRT in the W sub pixel, a data
voltage VDATAs_G for mobility sensing is applied to the
first node N1 of the driving transistor DRT in the G sub
pixel, and a data voltage VDATAs B for mobility sensing is
applied to a first node N1 of a driving transistor DRT in a B
sub pixel.

[0199] In this case, a current amount of total current
1ds_Total which flows into the sensing line SL #m is equal
to a sum of current amounts of the current Ids_ R which
flows through the driving transistor DRT in the R sub pixel,
the current Ids_W which flows through the driving transistor
DRT in the W sub pixel, the current Ids_G which flows
through the driving transistor DRT in the G sub pixel, and a
current Ids_B which flows through the driving transistor
DRT in the B sub pixel.

[0200] In this case, a current capability (mobility) of the
driving transistor DRT in each of the R sub pixel, the W sub
pixel, the G sub pixel, and the B sub pixel is considered to
be one fourth of the current amount of the total current
Ids_Total which flows into the sensing line SL #m.

[0201] That is, the current capability (mobility) of the
driving transistor DRT in each of the R sub pixel, the W sub
pixel, the G sub pixel, and the B sub pixel corresponds to one
fourth of the current capability (mobility) obtained based on
the sensing voltage Vsen of the sensing line SL #m. There-
fore, a gain for mobility compensation may be determined in
accordance with this.

[0202] On the contrary, the current capability (mobility) of
the driving transistor DRT in each of the R sub pixel, the W
sub pixel, the G sub pixel, and the B sub pixel may
proportionally divide the current amount of the total current
Ids_Total which flows into the sensing line SL #m in
accordance with a proportion of a size W/L or a channel
width W of the driving transistor in each of the R sub pixel,
the W sub pixel, the G sub pixel, the B sub pixel.

[0203] That is, the current capability (mobility) of the
driving transistor DRT in each of the R sub pixel, the W sub
pixel, the G sub pixel, and the B sub pixel may be obtained
by proportionally dividing a current capability (mobility)
obtained based on the sensing voltage Vsen of the sensing
line SL #m in accordance with a proportion of a size W/L or
a channel width W of the driving transistor in each of the R
sub pixel, the W sub pixel, the G sub pixel, and the B
subpixel. The gain for mobility compensation may be deter-
mined in accordance with this.

[0204] As illustrated in FIG. 13, when mobility is simul-
taneously sensed in four sub pixels, a problem caused by an
insufficient current amount is solved as compared with a
case that mobility sensing is performed only in one sub pixel
and mobility sensing is simultaneously performed in two
and three sub pixels. Therefore, a problem in that the
mobility sensing and mobility compensation are not satis-
factorily performed due to insufficient current may be
solved.

[0205] As described above, the total current Ids_Total
which flows in each sensing line SL # m corresponds to a
sum of currents which are electrically conducted in the
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driving transistor DRT in each of S sub pixels (R, W, G, and
B when S=4) commonly connected to each sensing line SL
# m.

[0206] In other words, the current Ids_Total which flows
into one sensing line corresponding to K data lines corre-
sponds to a sum of current which flows through the driving
transistor DRT in each of S sub pixels (R, W, G, and B when
S=4) commonly connected to each sensing line SL # m to
which a sensing data voltage is output, among K sub pixels
which are connected to K data lines and also commonly
connected to one sensing line.

[0207] As illustrated in FIGS. 11 to 13, when mobility
sensing is performed simultaneously in two or more sub
pixels, among four sub pixels R, W, G, and B which are
commonly connected to one sensing line S1 # m, the current
insufficiency due to insufficiency of the current capability of
the driving transistor DRT in each sub pixel may be sup-
pressed. Therefore, even though a size of the sub pixel is
reduced for a high resolution of the organic light emitting
display device 100 and the driving transistor DRT is
designed to have a small size for an increased aperture ratio,
the mobility sensing and compensation may be precisely
performed using a sensing data voltage VDATAs having a
low mobility for a short sensing time.

[0208] Inaddition to the S sub pixels in which the mobility
sensing is simultaneously performed, when there are K-S
sub pixels (R and B sub pixels in FIG. 11 in which K=4 and
S=2, and B sub pixel in FIG. 12 in which K=4 and S=3)
which are commonly connected to a plurality of sensing
lines, a driving transistor DRT in each of the K-S sub pixels
are applied with the black data voltage VDATA_BLACK
through the first node N1 while not the black data voltage
VDATA_BLACK, but the data voltage VDATAs is applied
to the first node N1 of the driving transistor DRT in each of
the S sub pixels (W and G sub pixels in FIG. 11 in which
K=4 and S=2, and R, W, and G sub pixel in FIG. 12 in which
K=4 and S=3).

[0209] As described above, the mobility sensing is per-
formed simultaneously in some sub pixels among K sub
pixels commonly connected to one sensing line SL #m, but
the mobility sensing is not performed in the remaining sub
pixel(s), so that a load in accordance with the mobility
sensing is optimized and reduced.

[0210] However, as described above, the mobility sensing
is performed simultaneously in two or more sub pixels
among K sub pixels R, W, G, and B commonly connected to
one sensing line SL #m so that individual current capability
of the driving transistors DRT are not reflected and a little
error may be generated. Therefore, precision of mobility
sensing and compensation may be lowered.

[0211] In order to compensate the lowered precision, the
mobility sensing is performed simultaneously in two or
more sub pixels among K sub pixels commonly connected
to each sensing line SL # m and mobility sensing of each of
the K sub pixels is performed several times and the number
of mobility sensing for each of the K sub pixels may be
equalized. Individual current capability of the driving tran-
sistor DRT may be more precisely sensed.

[0212] That is, the driving transistor DRT in each of the K
sub pixels commonly connected to each sensing line SL #m
is applied with not the black data voltage VDATA_BLACK,
but the data voltage VDATAs same number of times for a
predetermined time, through the first node N1.
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[0213] In the meantime, in the driving transistor DRT in
each of the S sub pixels, when the voltage of the sensing line
is sensed, a potential difference between the gate node and
the source node may be equal to each other.

[0214] FIG. 14 illustrates exemplary views of sensing
orders when two sub pixels are simultaneously sensed
(8=2), three sub pixels are simultaneously sensed (S=3), and
four sub pixels are simultaneously sensed (S=4) among four
sub pixels R, W, G, and B commonly connected to one
sensing line SL #m when mobility sensing according to the
present exemplary embodiments is performed.

[0215] In FIG. 14, when S=2, the number of mobility
sensing of each sub pixel in accordance with the sensing
order is as follows. Mobility sensing is performed three
times in each of the four sub pixels R, W, G, and B during
a total of six times of mobility sensing.

[0216] In FIG. 14, when S=3, the number of mobility
sensing of each sub pixel in accordance with the sensing
order is as follows. Mobility sensing is performed six times
in each of the four sub pixels R, W, G, and B during a total
of eight times of mobility sensing.

[0217] In FIG. 14, when S=4, the number of mobility
sensing of each sub pixel in accordance with the sensing
order is as follows. Mobility sensing is performed ten times
in each of the four sub pixels R, W, G, and B during a total
of ten times of mobility sensing.

[0218] As described above, when the mobility sensing is
performed simultaneously in two or more sub pixels among
K sub pixels R, W, G, and B commonly connected to one
sensing line SL #m, the mobility sensing for each of K sub
pixels R, W, G, and B is preformed several times and the
number of times of mobility sensing for each of K sub pixels
is equalized by the control of the timing controller 140.
[0219] As described above, when the mobility sensing is
performed simultaneously in two or more sub pixels among
K sub pixels R, W, G, and B commonly connected to one
sensing line SL #m, the mobility sensing for each of K sub
pixels R, W, G, and B is preformed several times and the
number of times of mobility sensing for each of K sub pixels
is equalized. Therefore, the individual current capability of
driving transistors DRT may be more precisely sensed.
[0220] In the meantime, the number S of sub pixels which
include the driving transistor DRT which is applied with not
the black data voltage, but the data voltage VDATAs for
mobility sensing through the first node N1 among the K
(K=4 in FIGS. 11 to 13) sub pixels commonly connected to
each sensing line SL #m may be inversely proportional to a
size of the driving transistor DRT included in each sub pixel.
[0221] Here, the size of the driving transistor DRT may be
determined by a channel width W and a channel length L.
That is, the size of the driving transistor DRT may be
proportional to the channel width W and inversely propor-
tional to the channel length L.

[0222] A current driving capability (that is, a current
capability) of the driving transistor DRT is proportional to
the channel width W and inversely proportional to the
channel length L. That is, the current driving capability (that
is, a current capability) of the driving transistor DRT is
determined by W/L.

[0223] When the channel width W of the driving transistor
is large, that is, the size of the driving transistor DRT is large
so that the current driving capability of the driving transistor
DRT is large, S may be set to be small. On the contrary,
when the channel width W of the driving transistor small,
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that is, the size of the driving transistor DRT is small so that
the current driving capability of the driving transistor DRT
is small, S may be set to be large.

[0224] When the channel length L of the driving transistor
is large, that is, the size of the driving transistor DRT is small
so that the current driving capability of the driving transistor
DRT is small, S may be set to be large. On the contrary,
when the channel length L of the driving transistor is small,
that is, the size of the driving transistor DRT is large so that
the current driving capability of the driving transistor DRT
is large, S may be set to be small.

[0225] FIG. 15 is an exemplary view illustrating a mobil-
ity sensing programming when mobility sensing for two sub
pixels W and G among four sub pixels R, W, G, and B
commonly connected to one sensing line SL #m is per-
formed when mobility sensing according to the present
exemplary embodiments is performed.

[0226] Referring to FIG. 15, during a mobility sensing
period, a data voltage VDATAs_W for mobility sensing
which is higher than the black data voltage (for example, 0
V) is applied to the first node N1 of the driving transistor
DRT of the W sub pixel and simultaneously with this, a data
voltage VDATAs_G for mobility sensing which is higher
than the black data voltage (for example, 0 V) is applied to
the first node N1 of the driving transistor DRT of the G sub
pixel.

[0227] Thereafter, after a predetermined time has elapsed,
a voltage which is charged in the line capacitor Cline by the
current Ids_Total which flows into the sensing line SL #m,
that is, a voltage of the sensing line SL #m is sensed.
[0228] Here, the current Ids_Total which flows into the
sensing line SL #m is a sum of a current Ids_W which flows
through the driving transistor DRT of the W sub pixel and a
current Ids_G which flows through the driving transistor
DRT of the G sub pixel.

[0229] That is, the current Ids_Total which flows into the
sensing line SL #m is a current which flows by combining
the current capability of the driving transistor DRT of the W
sub pixel and a current capability of the driving transistor
DRT of the G sub pixel.

[0230] Therefore, the voltage sensed by the analog to
digital converter 210 is sensed by combining the current
capabilities of two transistors and the combined current
capability (mobility) of two transistors is represented by the
following Equation 2.

Equation 2

Ids_Total = Ids_W + Ids_G
= Kwx (VDATAs_W - Vth_W)? + Kg x
(VDATAs_G - Vth_G)?
= Kwx ((VDATAms_W + Vth_COMP_W) — Vth_W)? + Kg x
((VDATAms_G+ Vth COMP_G) - Vth_G)?

[0231] In Equation 2, Kw and Kg are determined by
unique values (. mobility (electron mobility)), Cox: oxide
capacitance, W: channel width, L: channel length) of the
driving transistor DRT of each of the W sub pixel and the G
sub pixel and may be VaxPxCoxxW/L.

[0232] Further, VDATAs_W is a data voltage for mobility
sensing which is supplied to the W sub pixel and is repre-
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sented by a sum of a voltage component VDATAms_W for
mobility sensing and a voltage component Vth_ COMP_W
for threshold voltage compensation. Vth_W is a threshold
voltage of the driving transistor DRT in the W sub pixel.
[0233] Further, VDATAs_G is a data voltage for mobility
sensing which is supplied to the W sub pixel and is repre-
sented by a sum of a voltage component VDATAms_G for
mobility sensing and a voltage component Vth_COMP_G
for threshold voltage compensation. Vth_G is a threshold
voltage of the driving transistor DRT in the G sub pixel.
[0234] In the meantime, the voltage component Vth_
COMP_W for threshold voltage compensation in the W sub
pixel is equal to the threshold voltage Vth_W of the driving
transistor DRT in the W sub pixel. Further, the voltage
component Vth_ COMP_G for threshold voltage compensa-
tion in the G sub pixel is equal to the threshold voltage
Vth_G of the driving transistor DRT in the G sub pixel.
[0235] In consideration to this, Equation 2 may be repre-
sented by the following Equation 3.

Equation 3

Ids_Total=Ids_ W +Ids_G
= KwX ((VDATAms_W+ Vth_COMP_W) - Vth_ W)? + Kg x
((VDATAms_G+ Vth_COMP_G) - Vth_G)?
= KwxVDATAms_W? + Kg x VDATAms_G

[0236] In the meantime, the voltage component
VDATAms_W for mobility sensing in the W sub pixel may
be equal to the voltage component VDATAms_G for mobil-
ity sensing in the G sub pixel (VDATAms=VDATAms_
W=VDATAms_G). Therefore, Equation 3 may be re-repre-
sented by the following Equation 4.

Equation 4

Ids_Total=Ids W+1Ids G
= Kwx ((VDATAms_W+ Vth_COMP_W) - Vth W)? + Kg x
((VDATAms G+ Vth_COMP_G) - Vth_G)?
= KwxVDATAms_W? + Kg x VDATAms_G
= (Kw + Kg) X VDATAms*

[0237] Referring to Equations 2 to 4, a current amount of
total current Ids_Total which flows into the sensing line SL
#m is equal to a sum of current amounts of a current Ids_ W
which flows through the driving transistor DRT in the W sub
pixel and a current Ids_G which flows through the driving
transistor DRT in the G sub pixel.

[0238] That is, the current amount of the total current
Ids_Total which flows into the sensing line SL #m is
determined by the sum of the current capabilities (mobili-
ties) of the driving transistors DRT in the W sub pixel and
the G sub pixel.

[0239] The compensator 230 figures out the current capa-
bility obtained by adding the current capability (mobility) of
the driving transistors DRT in each of the W sub pixel and
the G sub pixel, based on the sensing value of the charged
voltage of the line capacitor Cline determined by the current
amount of the total current Ids_Total which flows into the
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sensing line SL #m. Further, the compensator 230 may
divide the added current capability by Y2 or proportionally
divide the added current capability in accordance with a
proportion of the size W/L or a channel width W of the
driving transistors DRT in the W sub pixel and the G sub
pixel to figure out the current capability (mobility) of the
driving transistor DRT in each of the W sub pixel and the G
sub pixel.

[0240] The compensator 230 determines a gain for mobil-
ity compensation based on the current capability (mobility)
which is individually figured out for the driving transistor
DRT in each of the W sub pixel and the G sub pixel to
perform data changing process by multiplying the gain and
original data which is supplied to the data driver 120.
Further, the compensator 230 supplies the changed data to
the data driver 120, so that the mobility compensation is
actually performed.

[0241] Figuring out the individual current capability (mo-
bility) described above will be generalized to be described.
The compensator 230 calculates an integrated current capa-
bility value obtained by adding individual current capability
values for driving transistors in S sub pixels based on a
sensed voltage of the sensing line SL confirmed from a
digital value (sensing data) which is received from the
analog to digital converter 210. The compensator 230 cal-
culates individual current capability values of the driving
transistors of S sub pixels from the calculated integrated
current capability value as a mobility. The compensator 230
also performs a compensating process (for example, to
determine a mobility compensation gain) which compen-
sates a mobility of the driving transistor in each of S sub
pixels, based on the calculated individual current capability
value.

[0242] As a method for obtaining individual current capa-
bility values (mobility) of the S driving transistors from the
integrated current capability value (integrated mobility), for
the purpose of calculation efficiency, it is assumed that
individual current capabilities of the driving transistors in
the S sub pixels are equal to each other. The compensator
230 calculates the integrated current capability value
obtained by adding the individual current capability values
for the driving transistors in the S sub pixels based on the
sensed voltage of the sensing line SL and calculates 1/S of
the calculated integrated current capability value as indi-
vidual current capability values of the driving transistor in
each of S sub pixels.

[0243] As another method for obtaining individual current
capability values (mobility) of the S driving transistors from
the integrated current capability value (integrated mobility),
the compensator 230 calculates an integrated current capa-
bility value obtained by adding individual current capability
values for driving transistors in the S sub pixels, based on the
sensed voltage of the sensing line SL. The compensator 230
further calculates the individual current capability values of
the driving transistors in the S sub pixels from the calculated
integrated current capability values, based on a ratio of the
size or the channel width between the driving transistors in
the S sub pixels.

[0244] For example, conceptually, when it is assumed that
the integrated current capability value is 10 and a ratio
between the size (or a channel width) of a driving transistor
in a first sub pixel and the size (or a channel width) of a
driving transistor in a second sub pixel is 2:3, the individual
current capability value of the driving transistor in the first



US 2016/0351096 A1

subpixel is 4 (=10*%5) and the individual current capability
value of the driving transistor in the second sub pixel is 6
(=10%*35).

[0245] Information on the size or the channel width of the
driving transistor in all sub pixels on the organic light
emitting display panel 110 may be stored in a memory 220.
[0246] This method is performed by considering a calcu-
lation precision more than the calculation efficiency of the
individual current capability value. Therefore, it is consid-
ered that the individual current capability of the driving
transistor in each of the S sub pixels may vary depending on
a physical standard (the size or the channel width) of each
of the driving transistor.

[0247] As illustrated in FIG. 11, when mobility sensing is
simultaneously performed in two sub pixels, a problem
caused by an insufficient current amount is solved as com-
pared with a case that a mobility is sensed only in one
subpixel. Therefore, a problem in that the mobility sensing
and mobility compensation are not satisfactorily performed
due to insufficient current may be solved.

[0248] FIG. 16 is an exemplary view illustrating a period
when the mobility sensing according to the present exem-
plary embodiments is performed.

[0249] Referring to FIG. 16, for example, the mobility
sensing according to the present exemplary embodiments
may be performed for every blank time period with respect
to a vertical synchronization signal VSYNC while display-
ing a screen.

[0250] Further, simultaneously, the driving transistor DRT
in each of the S sub pixels in which the mobility sensing is
being performed may be simultaneously applied with not the
black data voltage VDATA_BLACK, but the data voltage
VDATAs through the first node N1 during the blank time
period.

[0251] That is, the data driver 120 may output a sensing
data voltage VDATAs to S data lines which are connected to
the S sub pixels to be sensed, among K data lines corre-
sponding to one sensing line, during one blank time period.
[0252] As described above, the mobility sensing may be
efficiently performed in real time while displaying a screen.
[0253] FIG. 17 is a block diagram of the data driver 120
according to the present exemplary embodiments and FIG.
18 is a detailed block diagram of the data driver 120
according to the present exemplary embodiments and illus-
trates an example of a data driving operation. However, it is
assumed that K=4, S=2, and K-S=2 in FIGS. 17 and 18.
[0254] Referring to FIGS. 17 and 18, the data driver 120
according to the present exemplary embodiments may
include a latch unit 1710, a digital to analog converting unit
1720, and an output unit 1730.

[0255] In the latch unit 1710, data corresponding to a
plurality of channels CH1, CH2, CH3, CH4, . . . correspond-
ing to a plurality of data lines DL1, DL.2, DL3, D14, . . . is
stored. The digital to analog converting unit 1720 converts
data for the plurality of channels CH1, CH2, CH3, CH4, . .
. into an analog voltage. The output unit 1730 outputs the
data voltage to the plurality of channels CH1, CH2, CH3,
CH4, . . . based on the analog voltage.

[0256] The above-described latch unit 1710 may include
latches LAT1, LAT2, LAT3, LAT4, ... corresponding to the
plurality of channels CH1, CH2, CH3, CH4, . . .. Here, the
latches LAT1, LAT2, LAT3, LATY, . . . for every channel
may include a first latch and a second latch.
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[0257] The above-described digital to analog converting
unit 1720 may include digital to analog converters DACI,
DAC2, DAC3, DACA4, . . . corresponding to the plurality of
channels CH1, CH2, CH3, CH4, . . ..

[0258] The above-described output unit 1730 may include
output buffers AMP1, AMP2, AMP3, AMP4, . . . corre-
sponding to the plurality of channels CH1, CH2, CH3, CH4,

[0259] Referring to FIGS. 17 and 18, the output unit 1730
may output sensing data voltages VDATAs 2 and VDA-
TAs_3 to data lines DL2 and DL3 connected two sub pixels
SP2 and SP3 among four sub pixels SP1, SP2, SP3, and SP4
commonly connected to one sensing line SL, among four
data lines DL1, DL2, DL3, DL4, . . . corresponding to one
sensing line SL,, while data driving to measure a character-
istic of the driving transistor in the organic light emitting
display panel 110.

[0260] That is, the output unit 1730 may output the
sensing data voltages VDATAs_2 and VDATAs_3 to the
data lines DL2 and DL3 among four data lines DL1, DL2,
DL3, DL4, . . . corresponding to one sensing line SL, while
performing data driving to measure a characteristic of the
driving transistor in the organic light emitting display panel
110.

[0261] When the sensing data voltages VDATAs_2 and
VDATASs_3 are output to the data lines DL2 and DL3 which
are connected to two sub pixels SP2 and SP3 to be sensed,
the output unit 1730 may output a black data voltage
VDATA_BLACK which is defined in advance as a non-
sensing data voltage, to data lines DL.1 and DL4 which is
connected to two sub pixels SP1 and SP4, excluding two sub
pixels SP2 and SP3 to be sensed.

[0262] That is, the output unit 1730 may output a black
data voltage VDATA_BLACK, which is defined in advance
as a non-sensing data voltage, to the remaining two data
lines DL1 and DI 4, excluding two data lines DL2 and D13
to which the sensing data voltages VDATAs_2 and VDA-
TAs_3 are output, from four data lines DL1, DL2, DL3,
DL4, . . . corresponding to one sensing line SL, while
performing data driving to measure a characteristic of the
driving transistor in the organic light emitting display panel
110.

[0263] As described above, the sensing data voltages
VDATAs_2 and VDATAs_3 may be applied to gate nodes of
driving transistors DRT2 and DRT3 in two sub pixels SP2
and SP3 to be sensed, among four sub pixels SP1, SP2, SP3,
and SP4 commonly connected to one sensing line SL.
Further, a black data voltage VDATA_BLACK which is
defined in advance as a non-sensing data voltage may be
applied to gate nodes of the driving transistors DRT1 and
DRT4 in the remaining two sub pixels SP1 and SP4.

[0264] Referring to FIG. 18, the data driver 120 may
further include an analog to digital converter 210 which is
electrically connected to one sensing line S corresponding
to K data lines DL1, DL2, DL3, and DL4, through a switch
SW.

[0265] When the analog to digital converter 210 is con-
nected to the sensing line SL in accordance with a switching
operation (which operates in accordance with control of the
timing controller 140) of the switch SW, the analog to digital
converter 210 senses a voltage (sensing line voltage) of the
connected sensing line SL and converts the sensed voltage
into a digital value. The analog to digital converter 210
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outputs the digital value to the timing controller 140 or the
compensator 230 as sensing data.

[0266] The voltage sensed by the analog to digital con-
verter 210 is a voltage which charges a line capacitor Cline
on the sensing line SL by the sum of the currents which flow
through the driving transistors DRT2 and DRT3 in two sub
pixels SP2 and SP3 corresponding to sub pixels to be sensed,
that 1s, two sub pixels SP2 and SP3 which are connected to
two data lines DL2 and DL3 to which the sensing data
voltage is output.

[0267] In the meantime, among the S data lines, the data
driver 120 simultaneously outputs sensing data voltages
having the same voltage values to data lines which are
connected to the sub pixels including driving transistors
having the same characteristic (for example, a threshold
voltage) and outputs sensing data voltages having different
voltage values to data lines connected to sub pixels includ-
ing driving transistors having different characteristics (for
example, a threshold voltage).

[0268] For example, referring to FIG. 18, when a thresh-
old voltage of the driving transistor DRT1 of the sub pixel
SP1 is equal to a threshold voltage of the driving transistor
DRTS3 of the sub pixel SP3, the sensing data voltage VDA-
TAs_2 which is output to the data line DL.2 may be equal to
the sensing data voltage VDATAs_3 which is output to the
data line DL3.

[0269] When the threshold voltage of the driving transistor
DRT1 of the sub pixel SP1 is different from the threshold
voltage of the driving transistor DRT3 of the sub pixel SP3,
the sensing data voltage VDATAs_2 which is output to the
data line DL2 may be different from the sensing data voltage
VDATAs_3 which is output to the data line DL3.

[0270] According to the present exemplary embodiment, a
data driver 120, an organic light emitting display panel 110,
an organic light emitting display device 100, and a method
for driving an organic light emitting display device which
may more precisely perform mobility sensing and compen-
sation of a driving transistor may be provided.

[0271] According to the present exemplary embodiments,
a data driver 120, an organic light emitting display panel
110, an organic light emitting display device 100, and a
method for driving an organic light emitting display device
which are capable of performing mobility sensing within a
short sensing time in spite of a voltage which is not so high
and an insufficient current capability of the driving transistor
may be provided.

[0272] According to the present exemplary embodiments,
a data driver 120, an organic light emitting display panel
110, an organic light emitting display device 100, and a
method for driving an organic light emitting display device
which are capable of performing mobility sensing within a
short sensing time in spite of a voltage which is not so high
without increasing the size of the driving transistor may be
provided.

[0273] According to the present exemplary embodiments,
a data driver 120, an organic light emitting display panel
110, an organic light emitting display device 100, and a
method for driving an organic light emitting display device
which are capable of performing mobility sensing within a
short sensing time in spite of a voltage which is not so high
while achieving high resolution and high aperture ratio may
be provided.

[0274] It will be appreciated that technical spirit of the
present discloses have been described herein for purposes of
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illustration by the above description and the accompanying
drawings, and that combination, separation, substitution,
and modifications of components may be made by those
skilled in the art without departing from the scope and spirit
of the present discloses. Therefore, the exemplary embodi-
ments of the present disclosure are provided for illustrative
purposes only but not intended to limit the technical concept
of the present disclosure. The scope of the technical concept
of the present disclosure is not limited thereto. The protec-
tion scope of the present discloses should be interpreted
based on the following appended claims and it should be
appreciated that all technical spirits included within a range
equivalent thereto are included in the protection scope of the
present discloses.

What is claimed is:

1. An organic light emitting display device, comprising:

an organic light emitting display panel in which a plurality
of data lines and a plurality of gate lines are disposed,
a plurality of sub pixels each including an organic light
emitting diode and a driving transistor which drives the
organic light emitting diode are disposed, and at least
one of sensing lines is disposed to correspond to K data
lines, wherein K=22;

a data driver which outputs a data voltage to each of the
plurality of data lines; and

a gate driver which drives the plurality of gate lines,

wherein the data driver simultaneously outputs sensing
data voltages to S data lines among K data lines
corresponding to one sensing line, while measuring a
characteristic of the driving transistors, where 2<S<K.

2. The organic light emitting display device according to
claim 1, wherein a current which flows in the one sensing
line corresponding to the K data lines corresponds to a sum
of currents which flow through driving transistors in S sub
pixels connected to the S data lines, among K sub pixels
which is connected to the K data lines and commonly
connected to the one sensing line.

3. The organic light emitting display device according to
1, further comprising:

an analog to digital converter which is electrically con-
nected to the one sensing line, senses a voltage of the
one sensing line to convert the voltage into a digital
value and outputs the digital value.

4. The organic light emitting display device according to
claim 3, wherein the analog to digital converter is included
in the data driver.

5. The organic light emitting display device according to
claim 3, further comprising:

a compensator which calculates an integrated current
capability value obtained by adding individual current
capability values for driving transistors in the S sub
pixels connected to the S data lines, based on the sensed
voltage of the one sensing line confirmed from the
digital value received from the analog to digital con-
verter and calculates individual current capability val-
ues of the driving transistors in the S sub pixels from
the calculated integrated current capability values, and
compensates a mobility of the driving transistors in the
S sub pixels, based on the calculated individual current
capability value.

6. The organic light emitting display device according to
claim 5, wherein the compensator calculates the integrated
current capability value obtained by adding the individual
current capability values for the driving transistors in the S
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sub pixels based on the sensed voltage of the one sensing
line and calculates 1/S of the calculated integrated current
capability value as individual current capability values of the
driving transistor in each of S sub pixels.

7. The organic light emitting display device according to
claim 5, wherein the compensator calculates an integrated
current capability value obtained by adding individual cur-
rent capability values for driving transistors in the S sub
pixels, based on the sensed voltage of the sensing line and
calculates the individual current capability values of the
driving transistors in the S sub pixels from the calculated
integrated current capability values, based on a ratio of the
size or the channel width between the driving transistors in
the S sub pixels.

8. The organic light emitting display device according to
claim 1, wherein the data driver outputs a predetermined
black data voltage which is defined as a non-sensing data
voltage, to K-S data lines excluding the S data lines to
which the sensing data voltage is output, from the K data
lines, while measuring the characteristic of the driving
transistor.

9. The organic light emitting display device according to
claim 1, wherein the S sub pixels connected to the S data
lines are selected, as sub pixels which are simultaneously
sensed, from K sub pixels which are connected to the K data
lines.

10. The organic light emitting display device according to
claim 1, wherein the data driver outputs the sensing data
voltage to the K data lines a same number of times for a
predetermined time.

11. The organic light emitting display device according to
claim 1, wherein the data driver outputs the sensing data
voltage to the S data lines during one blank time period.

12. The organic light emitting display device according to
claim 1, wherein the data driver simultaneously outputs
sensing data voltages having the same voltage values to data
lines connected to sub pixels including driving transistors
having the same characteristic, among the S data lines, and

the data driver outputs sensing data voltages having

different voltage values to data lines connected to sub
pixels including driving transistor having different
characteristics.

13. A driving method of an organic light emitting display
device which includes an organic light emitting display
panel in which a plurality of data lines and a plurality of gate
lines are disposed, a plurality of sub pixels each including an
organic light emitting diode and a driving transistor which
drives the organic light emitting diode are disposed, and at
least one of the sensing lines is disposed corresponding to K
data lines where K=2; a data driver which outputs a data
voltage to each of the plurality of data lines; and a gate driver
which drives the plurality of gate lines, the driving method
comprising:

simultaneously outputting sensing data voltages to S data

lines among K data lines corresponding to one sensing
line, while measuring a characteristic of the driving
transistors, wherein 2<S<K; and

sensing a voltage of a sensing line corresponding to the K

data lines.

14. The driving method according to claim 13, wherein in
the outputting of sensing data voltages, the organic light
emitting display device outputs a predetermined black data
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voltage which is defined in advance as a non-sensing data
voltage to the K-S data lines while outputting the sensing
data voltage to the S data lines.

15. The driving method according to claim 13, wherein
after the sensing, the organic light emitting display device
calculates an integrated current capability value obtained by
adding individual current capability values for driving tran-
sistors in S sub pixels connected to the S data lines, based
on the sensed voltage of the sensing line corresponding to
the K data line, calculates individual current capability
values of the driving transistors in the S sub pixels from the
calculated integrated current capability values as a mobility,
and compensates the mobility of the driving transistors in
the S sub pixels, based on the individual current capability
value calculated as a mobility.

16. An organic light emitting display panel, comprising:

a plurality of data lines disposed in a first direction;

a plurality of gate lines disposed in a second direction;

a plurality of sub pixels each including an organic light

emitting diode and a driving transistor which drives the
organic light emitting diode; and

at least one sensing line which is disposed for every K sub

pixel column, where K22,

wherein while measuring a characteristic of the driving

transistors, S sub pixels among K sub pixels commonly
connected to each of the sensing line are simultane-
ously supplied with a sensing data voltage and K-S sub
pixels are simultaneously supplied with a non-sensing
data voltage, where 2<S<K.

17. A data driver, comprising:

a latch unit which stores data corresponding to a plurality

of channels corresponding to a plurality of data line;

a digital to analog converter which converts the data into

an analog voltage for each of the plurality of channels;
and

an output unit which outputs a data voltage to the plurality

of channels, based on the analog voltage,

wherein the output unit simultaneously outputs sensing

data voltages to S data lines among K data lines
corresponding to one sensing line, while data driving to
measure a characteristic of the driving transistors in an
organic light emitting display panel, where K=2 and
2=S=K.

18. The data driver according to claim 17, wherein the
output unit outputs a predetermined black data voltage to
K-S data lines excluding the S data lines to which the
sensing data voltage is output, from the K data lines corre-
sponding to one sensing line.

19. The data driver according to claim 17, further com-
prising:

an analog to digital converter which is electrically con-

nected to the one sensing line corresponding to the K
data lines, senses a sensing line voltage to convert the
sensed voltage value into a digital value and outputs the
digital value as sensing data.

20. The data driver according to claim 19, wherein the
sensed voltage value is a voltage which charges a line
capacitor on the one sensing line by a sum of currents which
flow through the driving transistors in S sub pixels con-
nected to the S data lines.
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