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ORGANIC LIGHT EMITTING DISPLAY
DEVICE

CROSS REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims the benefit of the Korean
Patent Application No. 10-2013-0160930 filed on Dec. 23,
2013, which is hereby incorporated by reference as if fully set
forth herein.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Disclosure

[0003] The present invention relates to an organic light
emitting display device, and more particularly, to an organic
light emitting display device which is capable of maintaining
a uniform luminance between each of sub-pixels.

[0004] 2. Discussion of the Related Art

[0005] An organic light emitting display device includes an
organic light emitting layer which emits light by recombina-
tion of hole and electron, whereby the organic light emitting
display device emits light in itself. Also, since the organic
light emitting display device emits light in itself, there is no
problem related with a viewing angle. In addition, the organic
light emitting display device has advantages of rapid response
speed and low power consumption. In this respect, the organic
light emitting display device has been attracted as a next-
generation flat panel display.

[0006] The organic light emitting display device may
include a plurality of sub-pixels for displaying images. Each
sub-pixel may include an organic light emitting diode having
an organic light emitting layer between anode and cathode
electrodes, and a pixel circuit for making the organic light
emitting diode emit light. The pixel circuit may include a
switching transistor, a driving transistor, and a capacitor. The
switching transistor is switched by a gate signal, and the
switching transistor supplies a data voltage to the driving
transistor. The driving transistor is switched by a data voltage
supplied from the switching transistor, and the driving tran-
sistor controls a current flowing to the organic light emitting
diode, and also controls a light emission of the organic light
emitting diode. The capacitor stores a voltage between gate
and source terminals of the driving transistor, and switches
the driving transistor by the use of stored voltage. The organic
light emitting diode emits light by the current supplied from
the driving transistor.

[0007] Inthe organic light emitting display device accord-
ing to the related art, a characteristic variation of the driving
transistor such as mobility and threshold voltage (Vth) of the
driving transistor may occur in each sub-pixel due to a manu-
facturing deviation, whereby an amount of current for driving
the organic light emitting diode may vary, and thus a lumi-
nance deviation may occur between each of sub-pixels. In
order to overcome this problem, the Unexamined Korean
Patent Publication Number P10-2013-0066449 having coun-
terpart US 2013/0147694 Al (hereinafter, referred to as
related art document’) discloses an external compensation
technique for compensating the characteristic variation of
sub-pixel by sensing the characteristic variation of sub-pixel
from the outside of the sub-pixel and reflecting the sensing
result on data of the sub-pixel.

[0008] In the above-mentioned related art document, the
organic light emitting diode emits light by a current based on
adifferential voltage between a data voltage supplied to a gate
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electrode of driving transistor included in each sub-pixel and
a reference voltage supplied to a source electrode of driving
transistor, to thereby display desired images.

[0009] However, in the case of the related art document, the
reference voltage having a constant DC level is generated
from an external voltage supply, and is then supplied to all
sub-pixels in common. Thus, even though a threshold voltage
of the driving transistor included in each sub-pixel is com-
pensated by a data correction, the reference voltage supplied
to each sub-pixel is not uniform so that a luminance deviation
occurs between each of the sub-pixels, which results in dete-
rioration of luminance uniformity in a low grayscale level.

SUMMARY OF THE INVENTION

[0010] Accordingly, embodiments of the present invention
are directed to an organic light emitting display device that
substantially obviates one or more problems due to limita-
tions and disadvantages of the related art.

[0011] An object of the present invention is to provide an
organic light emitting display device which is capable of
maintaining a uniform luminance between each of sub-pixels.
[0012] Another object of the present invention is to provide
an organic light emitting display device which is capable of
improving luminance uniformity in a low grayscale level by
improving data charging characteristics for each sub-pixel or
each unit pixel.

[0013] Additional features and advantages of the invention
will be set forth in the description which follows, and in part
will be apparent from the description, or may be learned by
practice of the invention. The objectives and other advantages
of embodiments of the invention may be realized and attained
by the structure particularly pointed out in the written
description and claims hereof as well as the appended draw-
ings.

[0014] To achieve these and other advantages and in accor-
dance with the purpose of the present invention, an organic
light emitting display device includes a display panel which is
operated in a sensing mode or display mode and is provided
with a plurality of sub-pixels, wherein each sub-pixel
includes a driving transistor driven in accordance with a dif-
ferential voltage between data and reference voltages, and an
organic light emitting diode which emits light by a current
flowing in accordance with driving of the driving transistor; a
first memory for storing a characteristic value of the driving
transistor sensed from the sub-pixel by the sensing mode; and
a panel driver for generating the reference voltage based on
the characteristic value of the driving transistor for the display
mode.

[0015] Ttisto be understood that both the foregoing general
description and the following detailed description of embodi-
ments ofthe present invention are exemplary and explanatory
and are intended to provide further explanation of the inven-
tion as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0016] The accompanying drawings, which are included to
provide a further understanding of embodiments of the inven-
tion and are incorporated in and constitute a part of this
application, illustrate embodiment(s) of the invention and
together with the description serve to explain the principle of
embodiments of the invention. In the drawings:

[0017] FIG. 1is acircuit diagram showing a pixel structure
of a related art organic light emitting display device;
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[0018] FIG. 2 illustrates an organic light emitting display
device according to one embodiment of the present invention;
[0019] FIG. 3 illustrates a structure of each sub-pixel
shown in FIG. 2.

[0020] FIG.4isablock diagram showing a timing control-
ler according to one embodiment of the present invention;
[0021] FIG. 5 illustrates a column driver according to one
embodiment of the present invention shown in FIG. 2;
[0022] FIG. 6 is a waveform diagram for explaining an
operation of the sub-pixel for a sensing mode in the organic
light emitting display device according to one embodiment of
the present invention;

[0023] FIG. 7 is a waveform diagram for explaining an
operation of the sub-pixel for a display mode in the organic
light emitting display device according to one embodiment of
the present invention;

[0024] FIG. 8is a waveform diagram showing one example
of data and reference voltages supplied to the random sub-
pixel every horizontal period in the organic light emitting
display device according to one embodiment of the present
invention; and

[0025] FIG. 9 illustrates a reference line connected with a
unit pixel formed in a display panel of an organic light emit-
ting display device according to another embodiment of the
present invention.

DETAILED DESCRIPTION OF THE INVENTION

[0026] Reference will now be made in detail to the exem-
plary embodiments of the present invention, examples of
which are illustrated in the accompanying drawings. Wher-
ever possible, the same reference numbers will be used
throughout the drawings to refer to the same or like parts.
[0027] On explanation about the embodiments of the
present invention, the following details about the terms
should be understood.

[0028] The term of a singular expression should be under-
stood to include a multiple expression as well as the singular
expression if there is no specific definition in the context. If
using the term such as “the first” or “the second”, it is to
separate any one element from other elements. Thus, a scope
of claims is not limited by these terms.

[0029] Also, it should be understood that the term such as
“include” or “have” does not preclude existence or possibility
of one or more features, numbers, steps, operations, elements,
parts or their combinations.

[0030] It should be understood that the term “at least one”
includes all combinations related with any one item. For
example, “at least one among a first element, a second ele-
ment and a third element” may include all combinations of the
two or more elements selected from the first, second and third
elements as well as each element of the first, second and third
elements.

[0031] Hereinafter, an organic light emitting display device
according to embodiments of the present invention will be
described in detail with reference to the accompanying draw-
ings.

[0032] FIG. 2 illustrates an organic light emitting display
device according to one embodiment of the present invention.
FIG. 3 illustrates a structure of each sub-pixel shown in FIG.
2.

[0033] With reference to FIGS. 2 and 3, the organic light
emitting display device according to one embodiment of the
present invention may include a display panel 100 and a panel
driver 200.
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[0034] Thedisplay panel 100 may include first to m-th scan
control lines (‘m’ is aninteger, SL1 to SLm), first to m-th
sensing control lines (SSL1 to SSLim), first to n-th data lines
(‘n’ is an integer which is larger than ‘m’), first to n-th refer-
ence lines (RL1 to RLn), first to n-th driving power lines (PL.1
to PLn), a cathode electrode (not shown), and a plurality of
sub-pixels (P). The display panel 100 may be driven in a
sensing mode or a display mode in accordance with the driv-
ing of panel driver 200. In this case, the sensing mode may be
defined by the driving of the organic light emitting display
device for sensing a characteristic value for each sub-pixel
(P). The sensing mode may be performed at a user’s preset
time before or after shipment of products of the organic light
emitting display device, or may be performed every preset
time period. The preset time period may be a power-on/off
time point of the organic light emitting display device. The
display mode may be defined by the driving of the organic
light emitting display device for displaying images in each
sub-pixel (P) by correcting each of reference voltage (Vref)
and data voltage supplied to the corresponding sub-pixel (P)
on the basis of characteristic value for each sub-pixel (P)
sensed in the sensing mode.

[0035] The first to m-th scan control lines (SL.1 to SLm)
may be formed in a first direction of the display panel 100, for
example, the first to m-th scan control lines (ST.1to SLm) may
be formed at fixed intervals along a horizontal direction of the
display panel 100.

[0036] The first to m-th sensing control lines (SSL1 to
SSLm) may be formed at fixed intervals in parallel with the
scan control lines (SL1 to SLm).

[0037] The first to n-th data lines (DL1 to DLn) may be
formed side by side to have constant intervals along a second
direction of the display panel 100, that is, a vertical direction,
thereby crossing the scan control lines (SL1 to SLm) and the
sensing control lines (SSL1 to SSLm), respectively.

[0038] Thefirstton-threference lines (RL.1to RLn) may be
formed at fixed intervals while being in parallel with the first
to n-th data lines (DL1 to DLn). Each of the first to n-th
reference lines (RL1 to RLn) is individually connected with
the sub-pixel (P) formed in each horizontal line correspond-
ing to the length direction of each of the scan control lines
(SL1 to SLm), and is also connected with the sub-pixel (P)
formed in each vertical line corresponding to the length direc-
tion of each of the data lines (DL1 to DLn) in common.
[0039] Thefirst to n-th driving power lines (PL1 to PLn) are
formed at fixed intervals while being in parallel with the data
lines (DL1 to DLn). In this case, the first to n-th driving power
lines (PL1 to PLn) may be formed at fixed intervals while
being in parallel with the scan control lines (SL1 to SLm). The
respective first to n-th driving power lines (PL1 to PLn) may
be connected with a driving power common line (CPL)
formed in an upper side and/or lower side of the display panel
100 in common.

[0040] The cathode electrode may be formed on the entire
surface of the display panel 100, or the cathode electrode may
be provided with patterns formed at fixed intervals and being
in parallel with the data lines (D1 to DLn) or scan control
lines (SL1 to SLm).

[0041] Each of the sub-pixels (P) is formed every pixel
region defined by crossing between each of the first to m-th
scan control lines (SL1 to SLm) and each of the first to n-th
data lines (DL1 to DLn). Each of the sub-pixels (P) may be
any one among red, green, blue and white sub-pixels. At least
three sub-pixels (P) being adjacent to one another among the
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plurality of sub-pixels (P) constitute one unit pixel for dis-
playing an image. For example, each unit pixel may include
the red, green, blue and white sub-pixels being adjacent to one
another, or may include the red, green and blue sub-pixels
being adjacent to one another.

[0042] Each of the sub-pixels (P) may include an organic
light emitting diode (OLED), and a pixel circuit (PC) with a
driving transistor (Tdr) for controlling a current flowing in the
organic light emitting diode (OLED) on the basis of a differ-
ential voltage (Vdata-Vref) between a data voltage (Vdata)
and a reference voltage (Vref).

[0043] The pixel circuit (PC) may include a first switching
transistor (T'sw1), a second switching transistor (Tsw2), the
driving transistor (Tdr), and a capacitor (Cst). In this case, the
transistors (Tswl, Tsw2, Tdr) may correspond to thin film
transistor (TFT), for example, a-Si TFT, poly-Si TFT, Oxide
TFT, Organic TFT, and etc.

[0044] The first switching transistor (Tsw1) is switched by
a first scan pulse (SP1) supplied to the scan control line (SL),
whereby the first switching transistor (Tsw1) being switched
outputs the data voltage (Vdata) supplied to the data line
(DL). To this end, the first switching transistor (Tsw1) may
include a gate electrode connected with the adjacent scan
control line (SL), a source electrode connected with the adja-
cent data line (DL), and a drain electrode connected with a
first node (n1) corresponding to a gate electrode of the driving
transistor (Tdr).

[0045] The second switching transistor (Tsw2) is switched
by a second scan pulse (SP2) supplied to the sensing control
line (SSL), whereby the second switching transistor (Tsw2)
being switched outputs a voltage (Vref or Vpre), supplied to
the reference line (RL), to a second node (n2) corresponding
to a source electrode of the driving transistor (Tdr). To this
end, the second switching transistor (Tsw2) may include a
gate electrode connected with the adjacent sensing control
line (SSL), a source electrode connected with the adjacent
reference line (RL), and a drain electrode connected with the
second node (n2).

[0046] The capacitor (Cst) may include gate and source
electrodes of the driving transistor (Tdr), that is, first and
second electrodes connected between the first and second
nodes (nl, n2). The first electrode of the capacitor (Cst) is
connected with the first node (n1), and the second electrode of
the capacitor (Cst) is connected with the second node (n2).
After a differential voltage between the respective voltages
supplied to the first and second node (n1,n2) is charged in the
capacitor (Cst) in accordance with the switching of the first
and second switching transistors (Tsw1, Tsw2), the driving
transistor (Tdr) is switched in accordance with the charged
voltage.

[0047] According as the driving transistor (Tdr) is turned-
on by the voltage of the capacitor (Cst), it is possible to
control an amount of current flowing to the organic light
emitting diode (OLED) from the driving power line (PL). To
this end, the driving transistor (Tdr) may include a gate elec-
trode connected with the first node (nl), a source electrode
connected with the second node (n2), and a drain electrode
connected with the driving power line (PL).

[0048] The organic light emitting diode (OLED) emits
monochromatic light with a luminance corresponding to a
data current (loled) flowing in accordance with the driving of
the driving transistor (Tdr). To this end, the organic light
emitting diode (OLED) may include a first electrode (for
example, anode electrode) connected with the second node
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(n2), an organic layer (not shown) formed on the first elec-
trode, and a second electrode (for example, cathode elec-
trode) connected with the organic layer. In this case, the
organic layer may be formed in a deposition structure of hole
transport layer/organic light emitting layer/electron transport
layer or a deposition structure of hole injection layer/hole
transport layer/organic light emitting layer/electron transport
layer/electron injection layer. Furthermore, the organic layer
may include a functional layer for improving light-emitting
efficiency and/or lifespan of the organic light emitting layer.
The second electrode may be individually connected with
each of the sub-pixels (P), or may be connected with the
plurality of sub-pixels (P) in common. The second electrode
is supplied with a low-potential power (EVss).

[0049] The panel driver 200 may drive the display panel
100 in the accordance with the sensing mode or display mode.
[0050] For the sensing mode, the panel driver 200 operates
the driving transistor (Tdr) in a source follow mode by fixing
a gate voltage for each of the first and second switching
transistors (Tsw1, Tsw2) included in each sub-pixel (P), and
also senses a source voltage of the driving transistor (Tdr)
through the reference line (RL), to thereby generate sensing
data (Sdata). Then, a threshold voltage of the driving transis-
tor (Tdr) for each sub-pixel is calculated based on the sensing
data (Sdata), and the calculated threshold voltage is stored in
a first memory (M1).

[0051] Forthesensing mode, the panel driver 200 generates
the reference voltage (Vref) on the basis of threshold voltage
of the driving transistor (Tdr) for each sub-pixel (P) stored in
the first memory (M1), and the data voltage (Vdata) for each
sub-pixel (P) by correcting input data (Idata) for each sub-
pixel. The panel driver 200 supplies the generated the refer-
ence voltage (Vref) and the data voltage (Vdata) to the cor-
responding sub-pixel (P), to thereby displaying images on the
display panel 100.

[0052] The panel driver 200 may include a timing control-
ler 210, a row driver 230, and a column driver 250,

[0053] The timing controller 210 operates each of the row
driver 230 and column driver 250 in accordance with the
sensing mode for sensing the threshold voltage, that is, the
characteristic value of the driving transistor (Tdr) included in
each sub-pixel (P) at user’s preset time point or every preset
time period. Also, the timing controller 210 operates each of
the row driver 230 and column driver 250 in accordance with
the display mode for displaying images on the display panel
100.

[0054] For the sensing mode, the timing controller 210
operates the driving transistor (Tdr) in the source follow
mode, thereby generating reference voltage setting data
(RVSD) for each sub-pixel (P), and also generating control
signals (DCS, RCS1, RCS2) and sensing display data
(DATA) for sensing the threshold voltage of the driving tran-
sistor (Tdr) for each sub-pixel (P). For example, for the sens-
ing mode, the timing controller 210 generates the control
signals (DCS, RCS1, RCS2) and sensing display data
(DATA) for sensing the threshold voltage of the driving tran-
sistor (Tdr) for each sub-pixel (P), and also generates the
reference voltage setting data (RVSD) for each sub-pixel (P)
so as 1o set the reference voltage (Vref) as a reference level.

[0055] Forthe display mode, the timing controller 210 gen-
erates a data correction value on the basis of threshold voltage
of the driving transistor (Tdr) for each sub-pixel (P) stored in
the first memory (M1), generates display data (DATA) for
each sub-pixel (P) by correcting video data (Idata) for each
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sub-pixel (P) input from an external driving system (or
graphic card) in accordance with the corresponding data cor-
rection value, provides the generated display data (DATA) to
the column driver 250, and generates data control signal
(DCS) and first and second row control signals (RCS1,
RCS2) for controlling the row driver 230 and the column
driver 250 on the basis of timing synchronized signal (TSS)
input from an external driving system (or graphic card).
[0056] The timing controller 210 generates the reference
voltage setting data (RVSD) for each sub-pixel (P) every one
horizontal period on the basis of threshold voltage of the
driving transistor (Tdr) for each sub-pixel (P) stored in the
first memory (M1).

[0057] In more detail, the timing controller 210 according
to one embodiment of the present invention uses a preset
algorithm so as to generate the reference voltage setting data
(RVSD) for each sub-pixel (P). That is, the timing controller
210 generates the reference voltage setting data (RVSD) for
each sub-pixel (P) on the basis of threshold voltage of the
driving transistor (Tdr) for each sub-pixel (P) stored in the
first memory (M1) through the use of preset algorithm, and
provides the generated reference voltage setting data (RVSD)
to the column driver 250. For example, the timing controller
210 according to one embodiment of the present invention
calculates a result value by subtracting the threshold voltage
(Vth) of the driving transistor (Tdr) from a reference value
(X) which is larger than 0 (zero), and generates the reference
voltage setting data (RVSD) corresponding to the result value
(X-Vth). In this case, the reference value (X) is preset to a
constant value corresponding to a black voltage margin
among the threshold voltages (Vth) of the driving transistor
(Tdr) for all the sub-pixels (P) stored in the first memory
(M1). The result value (X-Vth) to be larger than O (zero)
should be considered when presetting the reference value (X).
[0058] When generating the reference voltage setting data
(RVSD) for each sub-pixel (P), the timing controller 210
according to another embodiment of the present invention
may store the reference voltage setting data (RVSD) for each
sub-pixel (P), generated by the aforementioned algorithm, in
a second memory (M2), and then provide the reference volt-
age setting data (RVSD) for each sub-pixel (P) stored in the
second memory (M2) to the column driver 250. In this case,
the timing controller 210 according to another embodiment of
the present invention may load and store the reference voltage
setting data (RVSD) for each sub-pixel (P), which is stored in
the second memory (M2), in a third memory (M3) every
power-on time period of the organic light emitting display
device, and then provide the reference voltage setting data
(RVSD) for each sub-pixel (P) of the corresponding horizon-
tal line stored in the third memory (M3) to the column driver
250 as the unit of each horizontal period.

[0059] The first memory (M1) may be a flash memory
mounted on a printed circuit board (PCB) which is provided
inside the timing controller 210 or provided with the timing
controller 210. Also, the second memory (M2) may be a flash
memory mounted on a printed circuit board (PCB) which is
provided inside the timing controller 210 or provided with the
timing controller 210. The third memory (M3) is a memory
mounted on a printed circuit board (PCB), that is, a memory
whose data transmission speed is relatively rapid, for
example, RAM (Random Access Memory) or DDRRAM
(Double Data Rate Random Access Memory).

[0060] Meanwhile, the timing controller 210 may load and
store the threshold voltage (Vth) of the driving transistor
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(Tdr) for each sub-pixel (P), which is stored in the first
memory (M1), in the third memory (M3) every power-on
time period of the organic light emitting display device, and
also generate the display data (DATA) for each sub-pixel (P)
on the basis of threshold voltage of the driving transistor (Tdr)
for each sub-pixel (P) of the corresponding horizontal line
stored in the third memory (M3) as the unit of each horizontal
period.

[0061] The row driver 230 may include a scan line driver
232, and a sensing line driver 234.

[0062] The scan line driver 232 is connected with one side
and/or the other side of each of the first to m-th scan control
lines (SL1 to SLm). The scan line driver 232 generates the
first scan pulse (SP1)1in response to the first row control signal
(RCS1) according to the sensing mode or display mode sup-
plied from the timing controller 210, and supplies the gener-
ated first scan pulse (SP1) to the first to m-th scan control lines
(SL1 to SLm). For example, in case of the sensing mode, the
scan line driver 232 generates the first scan pulse (SP1) with
a constant pulse width, and sequentially supplies the gener-
ated first scan pulse (SP1) to the first to m-th scan control lines
(SL1 to SLm). In case of the display mode, the scan line driver
232 generates the first scan pulse (SP1) with a pulse width
corresponding to a data addressing period for each horizontal
period, and sequentially supplies the generated first scan
pulse (SP1) to the first to m-th scan control lines (SL1 to
SLm).

[0063] The sensing line driver 234 is connected with one
side and/or the other side of each of the first to m-th sensing
control lines (SSL1 to SSLm). The sensing line driver 234
generates the second scan pulse (SP2) in response to the
second row control signal (RCS2) according to the sensing
mode or display mode supplied from the timing controller
210, and supplies the generated second scan pulse (SP2) to
the first to m-th sensing control lines (SSL1 to SSLm). For
example, in case of the sensing mode, the sensing line driver
234 generates the second scan pulse (SP2) with a pulse width
which is partially overlapped with the first scan pulse (SP1),
and sequentially supplies the generated second scan pulse
(SP2) to the first to m-th sensing control lines (SSL1 to
SSLm). In case of the display mode, the sensing line driver
234 generates the second scan pulse (SP2) with a pulse width
corresponding to a data addressing period for each horizontal
period, and sequentially supplies the generated second scan
pulse (SP2) to the first to m-th sensing control lines (SSL1 to
SSLm).

[0064] For the sensing mode, the first and second scan
pulses (SP1, SP2) may vary in type according to the pixel
arrangement structure and the sensing method for sensing the
threshold voltage (Vth) of the driving transistor (Tdr).
[0065] The column driver 250 is connected with the first to
n-th data lines (DL1 to DLn) and the first to n-th reference
lines (RL1 to RLn), and the column driver 250 is operated in
the sensing mode or display mode under the mode control of
the timing controller 210.

[0066] Forthe sensing mode, in response to the data control
signal (DCS) of the sensing mode supplied from the timing
controller 210, the column driver 250 generates the sensing
data (Sdata) by sensing the source voltage of the driving
transistor (Tdr) included in each sub-pixel (P) through the
reference line (RL1 to RLn), and provides the generated
sensing data (Sdata) to the timing controller 210.

[0067] Forthe display mode, in response to the data control
signal (DCS) of the display mode supplied from the timing
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controller 210, the column driver 250 converts the display
data (DATA) for each sub-pixel (P) of one horizontal line
supplied from the timing controller 210 into the data voltage
(Vdata), and supplies the data voltage (Vdata) to the corre-
sponding data line (DL1 to DLn). At the same time, the
column driver 250 converts the reference voltage setting data
(RVSD) for each sub-pixel (P) of one horizontal line supplied
from the timing controller 210 into the reference voltage
(Vref) for each sub-pixel (P), and supplies the reference volt-
age (Vref) for each sub-pixel (P) to the corresponding refer-
ence line (RL1 to RLn).

[0068] FIG. 4 is a block diagram showing the timing con-
troller according to one embodiment of the present invention.
[0069] With reference to F1G. 4 in connection with FIGS. 2
and 3, the timing controller 210 according to one embodiment
of the present invention may include a mode setting part 211,
acontrol signal generating part 213, a sensing data processing
part 215, a data processing part 217, and a reference voltage
setting part 219.

[0070] The mode setting part 211 generates a mode signal
(MS) of a first logic state for the sensing mode at a user’s
preset time or every preset time period. For example, the
mode setting part 211 generates the mode signal (MS) of the
first logic state if the mode setting part 211 receives a user’s
input signal for the sensing mode, or a sensing period signal
according to a frame counting result of a vertically synchro-
nized signal. If the mode setting part 211 does not receive the
above signal, the mode setting part 211 generates a mode
signal (MS) of a second logic state.

[0071] Thecontrol signal generating part 213 generates the
first and second row control signals (RCS1, RCS2) corre-
sponding to the sensing mode or display mode in accordance
with the mode signal (MS) on the basis of timing synchro-
nized signal (TSS) such as vertically synchronized signal,
horizontally synchronized signal, data enable signal and main
clock, and provides the generated first and second row control
signals (RCS1, RCS2) to therow driver 230. At the same time,
the control signal generating part 213 generates the data con-
trol signal (DCS), and provides the generated data control
signal (DCS) to the column driver 250. The control signal
generating part 213 generates a switching control signal
(SCS) in accordance with the sensing mode or display mode
of the mode signal (MS), and provides the switching control
signal (SCS) to the column driver 250.

[0072] In accordance with the sensing mode of the mode
signal (MS), the sensing data processing part 215 receives the
sensing data (Sdata) for each sub-pixel (P) provided from the
column driver 250, calculates the threshold voltage (Vth_
Tdr) of the driving transistor (Tdr) for each sub-pixel (P)
corresponding to the received sensing data (Sdata) for each
sub-pixel (P), and stores the calculated threshold voltage
(Vth_Tdr) in the first memory (M1).

[0073] In accordance with the sensing mode of the mode
signal (MS), the data processing part 217 generates the sens-
ing display data (DATA) for sensing the threshold voltage of
the driving transistor (Tdr) included in each sub-pixel (P), and
provides the generated sensing display data (DATA) to the
column driver 250. In accordance with the display mode of
the mode signal (MS), the data processing part 217 generates
alignment data, which is obtained by aligning the input data
(Idata) input from the external driving system (or graphic
card) according to the pixel arrangement structure of the
display panel 100, and generates the display data (DATA) for
each sub-pixel (P) by correcting the alignment data on the
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basis of threshold voltage (Vth_Tdr) of the corresponding
driving transistor (Tdr) stored in the first memory (M1). That
is, for the display mode, the data processing part 217 reads the
threshold voltage (Vth_Tdr) of the driving transistor (Tdr)
being in one-to-one correspondence with the alignment data
from the first memory (M1), calculates a data compensation
value corresponding to the threshold voltage (Vth_Tdr) ofthe
driving transistor (Tdr) for each sub-pixel (P), and generates
the display data (DATA) for each sub-pixel (P) by correcting
the corresponding alignment data in accordance with the
calculated data compensation value. Then, the data process-
ing part 217 provides the display data (DATA) for each sub-
pixel (P) to the column driver 250 in accordance with a preset
data interface method.

[0074] Additionally, if one unit pixel includes the red,
green, blue and white sub-pixels (P), the data processing part
217 converts input data (Idata) of red, green and blue colors
into four-color data of red, green, blue and white colors by a
four-color data conversion method which is preset based on
the Iuminance characteristics for each unit pixel in accor-
dance with the luminance and/or driving characteristics for
each sub-pixel (P), and then corrects the four-color data in
accordance with the threshold voltage (Vth_Tdr) of the driv-
ing transistor (Tdr) included in each of the red, green, blue
and white sub-pixels (P). In this case, the data processing part
217 may convert input data (Idata) of red, green and blue
colors into four-color data of red, green, blue and white colors
in accordance with data conversion method disclosed in the
Unexamined Publication Number P10-2013-0060476 or
P10-2013-0030598 in the Korean Intellectual Property
Office.

[0075] The reference voltage setting part 219 generates the
reference voltage setting data (RVSD) for each sub-pixel (P)
every one horizontal period on the basis of threshold voltage
of the driving transistor (Tdr) stored in the first or third
memory (M1, M3), and then provides the generated reference
voltage setting data (RVSD) to the column driver 250.
[0076] The reference voltage setting part 219 according to
one embodiment of the present invention may calculate the
result value by subtracting the threshold voltage (Vth) of the
driving transistor (Tdr) from the reference value (X) which is
larger than O (zero) in accordance with the preset algorithm,
generate the reference voltage setting data (RVSD) corre-
sponding to the result value (X-Vth), and provide the gener-
ated reference voltage setting data (RVSD) to the column
driver 250.

[0077] The reference voltage setting part 219 according to
another embodiment of the present invention may calculate
the reference voltage setting data (RVSD) for each sub-pixel
(P) through the algorithm calculation of the sensing mode,
store the calculated reference voltage setting data (RVSD) for
each sub-pixel (P) in the second memory (M2), read the
reference voltage setting data (RVSD) for each sub-pixel (P)
as the unit of horizontal line from the second memory (M2) or
third memory (M3) of the display mode, and provide the
reference voltage setting data (RVSD) for each sub-pixel (P)
to the column driver 250.

[0078] FIG. Sillustrates the column driver according to one
embodiment of the present invention shown in FIG. 2.
[0079] With reference to FIG. 5 in connection with FIGS. 2
and 3, the column driver 250 according to one embodiment of
the present invention may include a data driving part 252, a
reference voltage supply part 254, a switch part 256, and a
sensing part 258.
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[0080] The data driving part 252 converts the display data
(DATA) supplied from the timing controller 210 into the data
voltage (Vdata) in response to the data control signal (DCS)
supplied from the timing controller 210 in accordance with
the sensing mode or display mode, and supplies the data
voltage (Vdata) to the corresponding data line (DL1 to DLn).
To this end, the data driving part 252 may include a shift
register, a latch, a grayscale voltage generator, and a digital-
to-analog converter.

[0081] The shift register shifts a source start signal of the
data control signal (DCS) in accordance with a source shift
clock, and sequentially outputs a sampling signal. The latch
sequentially samples and latches the display data (DATA) in
accordance with the sampling signal, and simultaneously out-
puts the latch data of one horizontal line in accordance with a
source output enable signal of the data control signal (DCS).
The grayscale voltage generator generates a plurality of gray-
scale voltages (GV) corresponding to the number of gray-
scales of the display data (DATA) by a plurality of externally-
provided reference gamma voltages (RGV). The digital-to-
analog converters selects the grayscale voltage corresponding
to the latch data among the plurality of grayscale voltages
(GV) supplied from the grayscale voltage generator, uses the
selected grayscale voltage as the data voltage (Vdata), and
outputs the selected grayscale voltage to the corresponding
data line (DL1 to DLn). The data driving part 252 supplies the
data voltage (Vdata) corresponding to the display data
(DATA) of the display mode to the data line (DL1 to DLn),
and supplies the sensing data voltage (Vdata) preset in the
sensing mode to the data line (DL1 to DLn).

[0082] The reference voltage supply part 254 converts the
reference voltage setting data (RVSD) for each sub-pixel (P)
supplied from the timing controller 210 every one horizontal
period into the reference voltage (Vref) in response to the data
control signal (DCS) supplied from the timing controller 210
in accordance with the sensing mode or display mode, and
supplies the reference voltage (Vref) to the corresponding
reference line (RL1to RLn). To this end, the reference voltage
supply part 254 may include first to n-th analog-to-digital
converters. Each of the first to n-th analog-to-digital convert-
ers selects the grayscale voltage (GV) corresponding to the
reference voltage setting data (RVSD) among the plurality of
grayscale voltages (GV) supplied from the grayscale voltage
generator, uses the selected grayscale voltage (GV) as the
reference voltage (Vref), and outputs the reference voltage
(Vref).

[0083] The switching part 256 is connected with the first to
n-th reference lines (RL1 to RLn). In response to the switch-
ing control signal (SCS) supplied from the timing controller
210inaccordance with the sensing mode or display mode, the
switching part 256 connects the reference line (RL1 to RLn)
with the reference voltage supply part 254 or sensing part 258,
or supplies the externally-provided pre-charging voltage
(Vpre) to the first to n-th reference lines (RL1 to RLn). To this
end, the switching part 256 may include first to n-th switching
circuits (S1 to Sn) being switched in accordance with the
switch control signal (SCS).

[0084] For the sensing mode, each of the first to n-th
switching circuits (S1 to Sn) is switched to supply the pre-
charging voltage (Vpre) to the first to n-th reference lines
(RL1 to RLn) for a first period, to make the first to n-th
reference lines (RL1 to RLn) be floating for a second period,
and to connect the first to n-th reference lines (RL1to RLn) to
the sensing part 258 for a third period. For the display mode,
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each of the first to n-th switching circuits (S1 to Sn) is
switched to connect the first to n-th reference lines (RL1 to
RLn) with the reference voltage supply part 254 for the data
addressing period, whereby the reference voltage (Vref) for
each sub-pixel (P) is supplied to the corresponding reference
line (RL1 to RLn).

[0085] For the sensing mode, the sensing part 258 is con-
nected with the first to n-th reference lines (RL1 to RLn)
through the switching part 256, whereby the sensing part 258
senses the voltage of each of the first to n-th reference lines
(RL1 to RLn), generates the sensing data (Sdata) correspond-
ing to the sensed voltage and provides the generated sensing
data (Sdata) to the timing controller 210. To this end, the
sensing part 258 may include first to n-th analog-to-digital
converters connected with the first 1o n-th reference lines
(RL1 to RLn) through the switching part 256.

[0086] FIG. 6 is a waveform diagram for explaining an
operation of the sub-pixel for the sensing mode in the organic
light emitting display device according to one embodiment of
the present invention.

[0087] First, one sub-pixel is operated for a first period
(t1_SM), a second period (12_SM), and a third period (t3_
SM).

[0088] For the sensing mode, the timing controller 210
generates sensing display data (DATA)) for sensing the
threshold voltage of the driving transistor (Tdr) for each sub-
pixel (P), provides the generated sensing display data (DATA)
to the column driver 250, and generates the data control signal
(DCS) and first and second row control signals (RCSI1,
RCS2) for controlling each of the row driver 230 and the
column driver 250 in the sensing mode on the basis of timing
synchronized signal (TSS). For the sensing mode, the timing
controller 210 generates the switching control signal (SCS)
for switching the switching part 256 of the column driver 250
in accordance with each of the first to third periods (t1, 12, t3).
[0089] For the sensing mode, the row driver 230 generates
the first scan pulse (SP1) of gate-on voltage in accordance
with the first row control signal (RCS1), and supplies the
generated first scan pulse (SP1) to the scan control line (SL)
for the first and second periods (t1,t2). At the same time, the
row driver 230 generates the second scan pulse (SP2) of
gate-on voltage in accordance with the second row control
signal (RCS2), and supplies the generated second scan pulse
(SP2)to the sensing control line (SSL) in accordance with the
first, second and third periods (11, t2, t3).

[0090] For the sensing mode, the column driver 250 con-
verts the sensing display data (DATA) into the sensing data
voltage (Vdata_sen) by the driving of the data driving part
252 in accordance with the data control signal (DCS), and
supplies the sensing data voltage (Vdata_sen) to the corre-
sponding data line (DL) for the first and second periods (t1,
t2). Also, the column driver 250 supplies the pre-charging
voltage (Vpre) to the reference line (RL1 to RLn) by the
switching of the switching part 256 in accordance with the
switching control signal (SCS) for the first period (t1_SM);
makes the reference line (RL1 to RLn) be floating for the
second period (t2_SM); and generates the sensing data
(Sdata) by sensing the threshold voltage of the driving tran-
sistor (Tdr) for the corresponding sub-pixel (P) through the
reference line (RL1 to RLn), and provides the generated
sensing data (Sdata) to the timing controller 210 for the third
period (t3_SM).

[0091] A method for driving the sub-pixel of the sensing
mode will be described with reference to FIGS. 2 to 6.
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[0092] For the first period (t1_SM), the sensing data volt-
age (Vdata), which is supplied to the data line (DL}, is sup-
plied to the first node (n1). that is, gate electrode of the driving
transistor (Tdr) according as the first switching transistor
(Tsw1) is turned-on by the first scan pulse (SP1) of the gate-
on voltage; and the pre-charging voltage (Vpre), which is
supplied to the reference line (RL), is supplied to the second
node (n2), that is, source electrode of the driving transistor
(Tdr) according as the second switching transistor (Tsw2) is
turned-on by the second scan pulse (SP2) of the gate-on
voltage. In this case, the sensing data voltage (Vdata) has a
level of a target voltage which is preset to sense the threshold
voltage of the driving transistor (Tdr). Accordingly, for the
first period (t1_SM), the source voltage of the driving tran-
sistor (Tdr) and the reference line (RL) are initialized to the
pre-charging voltage (Vpre).

[0093] For the second period (t2_SM), the reference line
(RL) is switched to the floating state in accordance with the
switching of the switching part 256 under the condition that
each of the first and second switching transistors (Tswl,
Tsw2) is operated in a linear driving mode by the scan pulse
(SP1, SP2) of the gate-on voltage. Accordingly, the driving
transistor (Tdr) is operated in a saturation driving mode by the
sensing data voltage (Vdata) corresponding to a bias voltage
supplied to the gate electrode, whereby the reference line
(RL) of the floating state is charged with the differential
voltage (Vdata-Vth) between the data voltage (Vdata) and
the threshold voltage (Vth) of the driving transistor (Tdr).
[0094] For the third period (t3_SM), under the condition
that the second switching transistor (Tsw2) is maintained in
the turning-on state, the first switching transistor (Tsw1) is
turned-off by the first scan pulse (SP1) of gate-off voltage,
and the reference line (RL) is connected with the sensing part
258 by the switching part 256, simultaneously. Accordingly,
the sensing part 258 senses the voltage charged in the refer-
ence line (RL), generates the sensing data (Sdata) by convert-
ing the sensed voltage through the analog-digital conversion,
and provides the generated sensing data (Sdata) to the timing
controller 210.

[0095] Accordingly, the timing controller 210 calculates
the threshold voltage (Vth_Tdr) of the driving transistor (Tdr)
on the basis of the data voltage (Vdata) and the sensing data
(Sdata) provided from the sensing part 258, and stores the
threshold voltage (Vth_Tdr) of the driving transistor (Tdr) in
the first memory (M1). In this case, the threshold voltage
(Vth_Tdr) of the driving transistor (Tdr) may be obtained by
subtracting the sensing voltage of the sensing part 258 from
the data voltage (Vdata).

[0096] FIG. 7 is a waveform diagram for explaining an
operation of the sub-pixel for the display mode in the organic
light emitting display device according to one embodiment of
the present invention.

[0097] First, one sub-pixel is operated for a data addressing
period (ti_DM) and a light emitting period (12_DM).

[0098] Forthe display mode, the timing controller 210 gen-
erates the display data (DATA) for each sub-pixel (P) by
correcting the video data (Idata) for each sub-pixel (P) on the
basis of threshold voltage of the driving transistor (Tdr) for
each sub-pixel (P) stored in the first memory (M1), provides
the generated display data (DATA) to the column driver 250,
and generates the data control signal (DCS) and the first and
second row control signals (RCS1, RCS2) for controlling the
row driver 230 and the column driver 250 in the display mode
on the basis of timing synchronized signal (TSS). Also, the
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timing controller 210 generates the reference voltage setting
data (RVSD) for each sub-pixel (P) every one horizontal
period on the basis of threshold voltage of the driving tran-
sistor (Tdr) for each sub-pixel (P) stored in the first memory
(M1). The timing controller 210 generates the switching con-
trol signal (SCS) for switching the switching part 256 of the
column driver 250 in accordance with the data addressing
period (t1_DM) and the light emitting period (t2_DM).
[0099] For the display mode, the row driver 230 generates
the first scan pulse (SP1) of gate-on voltage in accordance
with the first row control signal (RCS1), and supplies the
generated first scan pulse (SP1) to the scan control line (SL)
for the data addressing period (t1_DM). At the same time, the
row driver 230 generates the second scan pulse (SP2) of
gate-on voltage in accordance with the second row control
signal (RCS2), and supplies the generated second scan pulse
(SP2)to the sensing control line (SSL) for the data addressing
period (t1_DM).

[0100] For the display mode, the column driver 250 con-
verts the display data (DATA) into the data voltage (Vdata) by
the driving of the data driving part 252 in accordance with the
data control signal (DCS), and supplies the data voltage
(Vdata) to the corresponding data line (DL) for the data
addressing period (t1_DM). Also, the column driver 250 gen-
erates the reference voltage (Vref) by converting the refer-
ence voltage setting data (RVSD) for each sub-pixel (P)in the
digital-analog conversion by the driving of the reference volt-
age supply part 254, and supplies the generated reference
voltage (Vref) to the corresponding reference line (RL1 to
RLn) in accordance with the switching of the switching part
256 for the data addressing period (t1_DM).

[0101] A method for driving the sub-pixel of the display
mode will be described with reference to FIGS. 2 to 5 and
FIG. 7.

[0102] For the data addressing period (t1_DM), the data
voltage (Vdata), which is supplied to the data line (DL), is
supplied to the first node (n1), that is, gate electrode of the
driving transistor (Tdr) according as the first switching tran-
sistor (Tsw1) is turned-on by the first scan pulse (SP1) of the
gate-on voltage; and the reference voltage (Vref), which is
supplied to the reference line (RL), is supplied to the second
node (n2), that is, source electrode of the driving transistor
(Tdr) according as the second switching transistor (Tsw2) is
turned-on by the second scan pulse (SP2) of the gate-on
voltage. Accordingly, the capacitor (Cst) connected with the
first and second nodes (n1, n2)is charged with the differential
voltage (Vdata-Vref) between the data voltage (Vdata) and
the reference voltage (Vref). In this case, the data voltage
(Vdata) charged in the capacitor (Cst) includes the voltage for
compensating the threshold voltage of the corresponding
driving transistor (Tdr). The reference voltage (Vref) has a
voltage level (V. ,,,,) corresponding to the reference voltage
setting data (RVSD) set based on the threshold voltage of the
corresponding driving transistor (Tdr).

[0103] For the light emitting period (t2_DM), the first and
second switching transistors (Tswl, Tsw2) are respectively
turned-off by the first and second scan pulses (SP1, SP2) of
the gate-off voltage. Accordingly, the driving transistor (Tdr)
is turned-on by the voltage (Vdata-Vref) stored in the capaci-
tor (Cst). Thus, the data current (Toled), which is determined
by the differential voltage (Vdata-Vref) between the data
voltage (Vdata) and the reference voltage (Vref), flows in the
organic light emitting diode (OLED) by the turned-on driving
transistor (Tdr) so that the organic light emitting diode
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(OLED) emits light in proportion to the data current (Toled)
flowing from the driving power line (PL) to the second elec-
trode (or cathode electrode). That is, for the light emitting
period (t2_DM), if the first and second switching transistors
(Tswl, Tsw2) are turned-off, the current flows in the driving
transistor (Tdr). Then, the voltage of the second node (n2) is
increased according as the organic light emitting diode
(OLED) emits light in proportion to the current flowing in the
driving transistor (Tdr), whereby the voltage of the first node
(n1) is increased by the voltage increase of the second node
(n2) through the use of capacitor (Cst). Accordingly, a gate-
source voltage (Vgs) of the driving transistor (Tdr) is con-
tinuously maintained by the voltage of the capacitor (Cst),
and the organic light emitting diode (OLED) maintains the
light emission until the addressing period (t1_DM) of the next
frame.

[0104] FIG.8 is a waveform diagram showing one example
of data and reference voltages supplied to the random sub-
pixel every horizontal period in the organic light emitting
display device according to one embodiment of the present
invention.

[0105] As shown in FIG. 8, in case of the display mode of
the organic light emitting display device according to one
embodiment of the present invention, the reference voltage
supplied to the sub-pixel (P) is not fixed to the constant level,
but changed every horizontal period on the basis of threshold
voltage of the corresponding driving transistor (Tdr). Accord-
ingly, it is possible to maintain the uniform luminance
between each of the sub-pixels (P) by changing the reference
voltage (Vref), and also to improve luminance uniformity in
a low grayscale by improving the data charging characteris-
tics of the sub-pixel (P).

[0106] FIG. 9 illustrates a reference line connected with a
unit pixel formed in a display panel of an organic light emit-
ting display device according to another embodiment of the
present invention. In FIG. 9, four sub-pixels constituting one
unit pixel (UP) uses one reference line in common, whereby
the number of reference lines (RL) is reduced by 4. Herein-
after, only different structures will be described in detail.
[0107] First, in case of the above organic light emitting
display device according to one embodiment of the present
invention, the reference voltage (Vref) varies every sub-pixel
(P), and there are the first to n-th reference lines (RL1 to RLn)
individually connected with the sub-pixels (P) formed in each
horizontal line on the display panel 100, whereby it needs the
reference lines (RT) whose number corresponds to the num-
ber of sub-pixels (P) formed in the horizontal line.

[0108] Meanwhile, as shown in FIG. 9, the organic light
emitting display device according to another embodiment of
the present invention may include first to i-th reference lines
(RL1 to RLi) individually connected with the unit pixel (UP)
formed in each horizontal line so that the reference voltage
(Vref) varies every unit pixel.

[0109] Each of the first to i-th reference lines (RL1 to RLi)
is connected with red (R), white (W), green (G) and blue (B)
sub-pixels constituting the unit pixel (UP) in common.
Accordingly, the reference voltage (Vref) supplied to each of
the first to i-th reference lines (RL1 to RLi) every horizontal
period is supplied to the red (R), white (W), green (G) and
blue (B) sub-pixels constituting the unit pixel (UP) in com-
mon.

[0110] As shown above, in the organic light emitting dis-
play device according to another embodiment of the present
invention, the reference voltage (Vref) varies every unit pixel
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(UP). Thus, the threshold voltage of the driving transistor
(Tdr) included in each of the red (R), white (W), green (G)
and blue (B) sub-pixels constituting the unit pixel (UP) may
be sequentially sensed by one reference line (RL1 to RLi) for
the aforementioned sensing mode.

[0111] Forthe sensing mode, the panel driver 200 shown in
FIG. 2 generates sensing data (Sdata) for each sub-pixel by
sequentially performing first to fourth sensing blocks which
are set every horizontal line, and sequentially sensing the
threshold voltages of the driving transistors (Tdr) included in
the sub-pixels (R, W, G, B) constituting each unit pixel (UP);
calculates the threshold voltage of the driving transistor for
each sub-pixel corresponding to the generated sensing data
(Sdata) for each sub-pixel; and stores the calculated threshold
voltage of the driving transistor for each sub-pixel in a first
memory (M1). In detail, a timing controller 210 controls a
row driver 230 and a column driver 250 so that first and
second scan pulses (SP1, SP2) and a sensing data voltage
(Vdata_sen)are supplied to a corresponding scan control line,
acorresponding sensing control line and a corresponding data
line. In each of the first to fourth sensing blocks, as mentioned
above, the driving transistors (Tdr) included in the sub-pixels
(R, W, G, B) constituting each unit pixel (UP) are operated in
a source follow mode, whereby the threshold voltages of the
driving transistors (Tdr) are sensed through the correspond-
ing reference line (RL).

[0112] Also, since the sub-pixels (R, W, G, B) constituting
the unit pixel (UP) are connected with one reference line
(RL), the panel driver 200 calculates a representative value
for each unit pixel (UP) from the threshold voltages of the
driving transistors (Tdr) of the respective sub-pixels (R, W, G,
B) constituting the unit pixel (UP), and changes the reference
voltage (Vref) on the basis of the calculated representative
value.

[0113] In detail, the panel driver 200, that is, a reference
voltage setting part 219 of the timing controller 210 shown in
FIG. 4 calculates the representative value for each unit pixel
(UP) by the use of average value of the threshold voltages of
the driving transistors (Tdr) for the respective sub-pixels
included in each unit pixel (UP), average value except mini-
mum and maximum values of the threshold voltages of the
driving transistors (Tdr) for the respective sub-pixels
included in each unit pixel (UP), or minimum value of the
threshold voltages of the driving transistors (Tdr) for the
respective sub-pixels included in each unit pixel (UP) on the
basis of the threshold voltage of the driving transistor for each
sub-pixel stored in the first or third memory (M1, M3); and
generates reference voltage setting data (RVSD) for each unit
pixel (UP) on the basis of comparison result obtained by
comparing the calculated representative value with a refer-
ence value.

[0114] For example, the reference voltage setting part 219
according to one embodiment of the present invention calcu-
lates a result value by subtracting the representative value
(Vth_UP) for each unit pixel from the reference value (X)
whichis larger than 0 (zero), that is, predetermined algorithm;
generates the reference voltage setting data (RVSD) corre-
sponding to the result value (X-Vth_UP); and provides the
generated reference voltage setting data (RVSD) to the col-
umn driver 250. In this case, as mentioned above, the result
value (X-Vth_UP) to be larger than 0 (zero) should be con-
sidered when presetting the reference value (X).

[0115] The reference voltage setting part 219 according to
another embodiment of the present invention may calculate
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the reference voltage setting data (RVSD) for each unit pixel
(UP) by the aforementioned algorithm calculation for the
sensing mode; store the calculated reference voltage setting
data (RVSD) in a second memory (M2); read the reference
voltage setting data (RVSD) of each unit pixel (UP) as the unit
of horizontal line from the second or third memory (M2, M3)
for the display mode; and provide the read reference voltage
setting data (RVSD) for each unit pixel (UP) to the column
driver 250.

[0116] With reference to FIGS. 5and 9, a reference voltage
supply part 254 of the column driver 250 converts the refer-
ence voltage setting data (RVSD) for each unit pixel (UP)
supplied from the timing controller 210 every one horizontal
period into a reference voltage (Vref) for each unit pixel (UP)
in response to a data control signal (DCS) supplied from the
timing controller 210 in accordance with the sensing mode or
display mode, and provides the reference voltage (Vref) for
each unit pixel (UP) to the corresponding reference line (RL1
to RLi). To this end, the reference voltage supply part 254
may include first to i-th analog-to-digital converters. Each of
the first to n-th analog-to-digital converters selects a gray-
scale voltage (GV) corresponding to the reference voltage
setting data (RVSD) for each unit pixel (UP) among a plural-
ity of grayscale voltages (GV) supplied from a grayscale
voltage generator of a data driving part 252, uses the selected
grayscale voltage (GV) as the reference voltage (Vref) for
each unit pixel (UP), and outputs the reference voltage (Vref)
for each unit pixel (UP). The reference voltage (Vref) for each
unit pixel (UP) output from the reference voltage supply part
254 is supplied to the corresponding reference line (RL1 to
RLi) through a switching part 256. In this case, the switching
part 256 may include ‘i’ switching circuits respectively con-
nected with the first to i-th reference lines (RL1 to RLi).
[0117] For the sensing mode, a sensing part 258, which is
connected with the first to i-th reference lines (RL1 to RLi)
through the switching part 256, senses a voltage for each of
the first to i-th reference lines (RL1 to RLi) every first to
fourth sensing block of each horizontal line, and provides
sensing data (Sdata) for each sub-pixel included in the unit
pixel (UP) corresponding to the sensed voltage to the timing
controller 210.

[0118] FIG. 9 illustrates that the unit pixel (UP) connected
with each of the first to i-th reference lines (RL1 to RLi)
includes the red (R), white (W), green (G) and blue (B)
sub-pixels, but not limited to this structure. For example, one
unit pixel (UP) may include at least three sub-pixels among
red (R), white (W), green (G), blue (B), sky blue, and deep
blue sub-pixels.

[0119] Theabove embodiments of the present invention are
not limited to the pixel structure shown in FIG. 3. The
embodiments of the present invention may be applied all
kinds of pixel circuit for driving the driving transistor (Tdr)
through the use of differential voltage between the data and
reference voltages.

[0120] According to the present invention, the reference
voltage (Vref) for each sub-pixel (P) is changed based on the
threshold voltage of the driving transistor (Tdr) of the sub-
pixel (P) so that it is possible to realize the uniform luminance
between each of the sub-pixels (P), and also to improve the
luminance uniformity in the low grayscale by the improved
data charging characteristics of the sub-pixel (P).

[0121] According to the present invention, the reference
voltage (Vref) for each unit pixel (UP) is changed based on
the threshold voltage of the driving transistor (Tdr) of the
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sub-pixel so that it is possible to realize the uniform lumi-
nance between each of the sub-pixels, to improve the lumi-
nance uniformity in the low grayscale by the improved data
charging characteristics of the sub-pixel, and also to reduce
the number of reference lines (RL).

[0122] It will be apparent to those skilled in the art that
various modifications and variations can be made in the
present invention without departing from the spiritor scope of
the inventions. Thus, it is intended that the present invention
covers the modifications and variations of this invention pro-
vided they come within the scope of the appended claims and
their equivalents.

What is claimed is:

1. An organic light emitting display device, comprising:

a display panel which is operated in a sensing mode or
display mode and is provided with a plurality of sub-
pixels, wherein each sub-pixel includes a driving tran-
sistor driven in accordance with a differential voltage
between data and reference voltages, and an organic
light emitting diode which emits light by a current flow-
ing in accordance with driving of the driving transistor;

a first memory for storing a characteristic value of the
driving transistor sensed from the sub-pixel by the sens-
ing mode; and

apanel driver for generating the reference voltage based on
the characteristic value of the driving transistor for the
display mode.

2. The organic light emitting display device according to
claim 1, wherein the panel driver generates a data voltage of
the corresponding sub-pixel by correcting input data of the
sub-pixel based on the characteristic value of the driving
transistor for the display mode.

3. The organic light emitting display device according to
claim 2, wherein the panel driver includes:

a timing controller for generating reference voltage setting
data and data compensation value on the basis of char-
acteristic value of the driving transistor, and generating
display data for the sub-pixel by correcting input data of
the sub-pixel in accordance with the corresponding data
compensation value; and

acolumn driver for converting the display data into the data
voltage, and converting the reference voltage setting
data into the reference voltage.

4. The organic light emitting display device according to

claim 3,

wherein the display panel further include a reference line
individually connected with the sub-pixel formed in one
horizontal line, and

wherein the column driver includes:

a data driving part for converting the display data into the
data voltage;

a sensing part for sensing the characteristic value of the
driving transistor included in the corresponding sub-
pixel through the reference line, and supplying the
sensed characteristic value of the driving transistor to the
timing controller so as to store the sensed characteristic
value of the driving transistor in the first memory;

areference voltage supply part for converting the reference
voltage setting data into the reference voltage, and sup-
plying the reference voltage to the reference line; and

a switching part for connecting the reference line with the
sensing part or reference voltage supply part.

5. The organic light emitting display device according to

claim 4, wherein the timing controller generates the reference
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voltage setting data in accordance with a comparison result
obtained by comparing the characteristic value of the driving
transistor with a reference value which is larger than 0 (zero),
and the reference value is set within a range enabling the
comparison result be larger than 0 (zero).

6. The organic light emitting display device according to
claim 3,

wherein the display panel further includes a reference line
individually connected with a unit pixel including at
least three adjacent sub-pixels formed in one horizontal
line, and connected with the sub-pixels included in the
unit pixel in common, and

wherein the column driver includes:

a data driving part for converting the display data into the
data voltage;

a sensing part for sensing the characteristic value of the
driving transistor included in the corresponding sub-
pixel through the reference line, and supplying the
sensed characteristic value of the driving transistor to the
timing controller so as to store the sensed characteristic
value of the driving transistor in the first memory;

areference voltage supply part for converting the reference
voltage setting data into the reference voltage, and sup-
plying the reference voltage to the reference line; and

a switching part for connecting the reference line with the
sensing part or reference voltage supply part.

7. The organic light emitting display device according to
claim 6, wherein the timing controller calculates a represen-
tative value of the unit pixel on the basis of characteristic
value of the driving transistor stored in the first memory, and
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generates the reference voltage setting data based on the
calculated representative value of the unit pixel.

8. The organic light emitting display device according to
claim 7, wherein the timing controller generates the reference
voltage setting data on the basis of comparison result obtained
by comparing the representative value of the unit pixel with a
reference value which is larger than 0 (zero), and the refer-
ence value is set within a range enabling the comparison
result be larger than 0 (zero).

9. The organic light emitting display device according to
claim 3, further comprising a second memory for storing the
reference voltage setting data,

wherein the timing controller reads the reference voltage

setting data stored in the second memory for the display
mode, and provides the reference voltage setting data to
the column driver.

10. The organic light emitting display device according to
claim 3, further comprising a second memory for storing the
reference voltage setting data, and a third memory of RAM
(Random Access Memory) or DDRRAM (Double Data Rate
Random Access Memory),

wherein the timing controller reads the reference voltage

setting data, which is stored in the second memory, every
power-on time period of the organic light emitting dis-
play device, and stores the read reference voltage setting
data in the third memory, and

the timing controller reads the reference voltage setting

data, which is stored in the third memory, for the display
mode, and provides the read reference voltage setting
data to the column driver.
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