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(57) ABSTRACT

A panel driving device includes a voltage generator and a data
driver. The voltage generator generates a compensation volt-
age set and a gamma voltage set and selectively outputs the
compensation voltage set or the gamma voltage set. The data
driver outputs a reference voltage based on the compensation
voltage set and outputs pixel data voltage based on the gamma
voltage set.
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PANEL DRIVING DEVICE AND ORGANIC
LIGHT EMITTING DISPLAY DEVICE
HAVING THE SAME

CROSS REFERENCE TO RELATED
APPLICATION

[0001] Korean Patent Application No. 10-2015-0025503,
filed on Feb. 24,2015, and entitled “Panel Driving Device and
Organic Light Emitting Display Device Having The Same,” is
incorporated by reference herein in its entirety.

BACKGROUND

[0002] 1.Field

[0003] Oneormore embodiments described hereinrelate to
a panel driving device and an organic light emitting display
device having a panel driving device.

[0004] 2. Description of the Related Art

[0005] An organic light emitting display generates images
using organic light emitting diodes. Each diode has an organic
layer between an anode and a cathode. In operation, holes
from the anode combine with electrons from the cathode in
the organic layer to emit light.

[0006] Over time, the threshold voltages of driving transis-
tors in the pixels of the display may vary. In an attempt to
prevent degradation of display quality, each pixel may
include a circuit to compensate the threshold voltage. The
compensation circuit may compensate the threshold voltage
by charging a capacitor with a voltage that corresponds to the
threshold voltage in one horizontal period. However, in a high
resolution display or a display driven at high driving fre-
quency, the time for compensating the threshold voltage may
be insufficient.

SUMMARY

[0007] In accordance with one or more embodiments, an
organic light emitting display device includes a display panel
including a plurality of scan lines, a plurality of data lines
crossing the scan lines, and a plurality of pixels; a scan driver
to simultaneously provide a scan signal to the scan lines in a
first period and a second period and to progressively provide
the scan signal to the scan lines in a third period; a voltage
generator to generate a compensation voltage set and a
gamma voltage set, to output the compensation voltage set in
the first period and the second period, and to output the
gamma voltage set in the third period; a data driver to output
a reference voltage to the data lines based on the compensa-
tion voltage set and to output a pixel data voltage to the data
lines based on the gamma voltage set; and a controller to
control the scan driver, the voltage generator, and the data
driver.

[0008] The voltage generator may include a compensation
voltage generator to generate the compensation voltage set by
distributing a plurality of compensation reference voltages by
a first resistance string; a gamma voltage generator to gener-
ate the gamma voltage set by distributing a plurality of
gamma reference voltages by a second resistance string; and
avoltage selector to select the compensation voltage setin the
first period and the second period and to select the gamma
voltage set in the third period.

[0009] The first resistance string may include a plurality of
resistances connected in series, and magnitudes of the resis-
tances may be substantially equal to each other. The second
resistance string may include a plurality of resistances con-
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nected in series, and magnitudes of the resistances may be
different from each other. The voltage selector may select the
compensation voltage set or the gamma voltage set based on
a voltage set control signal from the controller.

[0010] Thedata driver may include a shift register to shifta
horizontal start signal synchronizing a data clock signal to
generate a sampling signal; a latch circuit to latch input data
based on the sampling signal and to output the latched input
data based on a load signal; a digital-analog converter to set
the reference voltage based on the compensation voltage set
and to convert the latched input data into the pixel data voltage
based on the gamma voltage set; and an output buffer to
output the reference voltage or the pixel data voltage to the
data lines. The display device may include an emission driver
to provide a first emission signal and a second emission signal
to the pixels.

[0011] Each of the pixels may include an organic light
emitting diode; a first transistor to control a driving current
based on a first node signal of a first node, the driving current
to be provided from a first power terminal to which a first
power voltage is applied to the organic light emitting diode, a
second transistor between one of the data lines and the first
node, the second transistor to be turned on based on the scan
signal; a first capacitor between the first power terminal and a
second node connected to a first electrode of the first transis-
tor; a second capacitor between the first node and the second
node; and a third transistor between the first power terminal
and the second node and to be turned on based on the first
emission signal. The reference voltage may be set to a voltage
level to turn on the first transistor.

[0012] Each of the pixels may include a fourth transistor
between an initialization terminal to which an initialization
voltage is applied and a first electrode of the organic light
emitting diode, the fourth transistor to be turned on based on
the scan signal. The initialization voltage may be set to a
voltage level to turn off the organic light emitting diode.

[0013] Each pixel may include a fifth transistor between a
second electrode of the first transistor and a first electrode of
the organic light emitting diode, the fifth transistor to be
turned on based on the second emission signal. The emission
driver may output the first emission signal in the first period
and the second emission signal in the second period.

[0014] The reference voltage may include a red color ref-
erence voltage for red color pixels, a green color reference
voltage for green color pixels, and a blue color reference
voltage for blue color pixels. The gamma voltage set may
include a red color gamma voltage set for red color pixels, a
green color gamma voltage set for green color pixels, and a
blue color gamma voltage set for blue color pixels.

[0015] Inaccordance with one or more other embodiments,
a panel driving device includes a voltage generator to gener-
ate a compensation voltage set and a gamma voltage set and
to selectively output the compensation voltage set or the
gamma voltage set; and a data driver to output a reference
voltage based on the compensation voltage set and to output
a pixel data voltage based on the gamma voltage set.

[0016] The voltage generator may include a compensation
voltage generator to generate the compensation voltage set by
distributing a plurality of compensation reference voltages by
a first resistance string; a gamma voltage generator to gener-
ate the gamma voltage set by distributing a plurality of
gamma reference voltages by a second resistance string; and
a voltage selector to select the compensation voltage set in a
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threshold voltage compensating period for a driving transistor
and the gamma voltage set in a pixel data writing period.
[0017] The first resistance string may include a plurality of
resistances connected in series, and magnitudes of the resis-
tances may be substantially equal to each other. The second
resistance string may include a plurality of resistances con-
nected in series and magnitudes of the resistances be different
from each other. The data driver may include a shift register o
shift a horizontal start signal synchronizing a data clock sig-
nal to generate a sampling signal; a latch circuit to latch input
data based on the sampling signal and to output the latched
input data based on a load signal; a digital-analog converter to
set the reference voltage based on the compensation voltage
set and to convert the latched input data to the pixel data
voltage based on the gamma voltage set; and an output buffer
to output the reference voltage or the pixel data voltage.

BRIEF DESCRIPTION OF THE DRAWINGS

[0018] Features will becomeapparent to those of skill in the
art by describing in detail exemplary embodiments with ref-
erence to the attached drawings in which:

[0019] FIG. 1 illustrates an embodiment of'an organic light
emitting display device;

[0020] FIG. 2 illustrates an embodiment of a pixel;

[0021] FIG. 3 illustrates an example of control signals for
the pixel;

[0022] FIG. 4 illustrates an embodiment of a voltage gen-

erator and a data driver;

[0023] FIG. 5 illustrates an embodiment of a resistance
string in the voltage generator;

[0024] FIG. 6 illustrates an embodiment of another resis-
tance string in the voltage generator; and

[0025] FIG. 7 illustrates an embodiment of a method for
setting gamma data.

DESCRIPTION OF EMBODIMENTS

[0026] Example embodiments are described hereinafter
with reference to the drawings; however, they may be embod-
ied in different forms and should not be construed as limited
to the embodiments set forth herein. Rather, these embodi-
ments are provided so that this disclosure will be thorough
and complete, and will fully convey exemplary implementa-
tions to those skilled in the art. The embodiments may be
combined to form additional embodiments. Like reference
numerals refer to like elements throughout.

[0027] FIG.1illustrates an embodiment of'an organic light
emitting display device 1000 which includes a display panel
100, a scan driver 200, a voltage generator 300, a data driver
400, an emission driver 500, a power supply 600, and a
controller 700.

[0028] The display panel 100 includes a plurality of scan
lines, a plurality of data lines crossing the scan lines, and a
plurality of pixels PX. The scan lines are connected to the
scan driver 200. The data lines are connected to the data driver
400. The display panel 100 includes n*m pixels PX arranged
at locations corresponding to crossing points of the scan lines
and the data lines. The display panel 100 further includes first
emission lines and second emission lines connected to the
emission driver 500, and power lines connected to the power
supply 600.

[0029] The scan driver 200 may simultaneously provide a
scan signal SCAN to the scan lines in a first period and a
second period, and may progressively provide the scan signal
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SCAN to the scan lines in a third period. In one example
embodiment, the first period may be an initialization period
for initializing the pixels PX. The second period may be a
threshold voltage compensating period for compensating the
threshold voltage of a driving transistor. The third period may
be a pixel data writing period for progressively outputting a
pixel data voltage to the pixels PX in synchronization with the
scan signal SCAN.

[0030] The voltage generator 300 generates a compensa-
tion voltage set and a gamma voltage set. The voltage gen-
erator 300 may output the compensation voltage set or the
gamma voltage set as a voltage set VSET. The voltage gen-
erator 300 may output the compensation voltage set in the first
period and the second period and may output the gamma
voltage set in the third period. The compensation voltage set
may be used to generate the reference voltage for compen-
sating the threshold voltage of the driving transistor. Thus, the
reference voltage may be set based on the compensation
voltage set.

[0031] Forexample, a register value may be set to generate
the reference voltage with a certain voltage level. The gamma
voltage set may correspond to a gamma curve. The voltage
generator 300 may therefore independently generate the com-
pensation voltage set and the gamma voltage set. In at least
one embodiment, even though gamma reference voltages are
adjusted to adjust the gamma voltage set after the reference
voltage is set, the reference voltage may not be changed.
[0032] The voltage generator 300 sets the reference voltage
and the gamma voltage set for each color of light to be
emitted. In one example embodiment, the reference voltage
may include a red color reference voltage for red color pixels,
a green color reference voltage for green color pixels, and a
blue color reference voltage for blue color pixels. In one
example embodiment, the gamma voltage set may include a
red color gamma voltage set for red color pixels, a green color
gamma voltage set for green color pixels, and a blue color
gamma voltage set for blue color pixels.

[0033] The data driver 400 provides the reference voltage
or the pixel data voltage as the data signal DATA to the data
lines. The data driver 400 may output the reference voltage to
the data lines based on the compensation voltage set, and may
output the pixel data voltage to the data lines based on the
gamma voltage set. Because the voltage generator 300 out-
puts the compensation voltage set in the first period and the
second period, the data driver 400 may output the reference
voltage to the data lines based on the compensation voltage
set in the first period and the second period. Because the
voltage generator 300 outputs the gamma voltage set in the
third period, the data driver 400 may output the pixel data
voltage to the data lines based on the gamma voltage set in the
third period.

[0034] The emission driver 500 provides a first emission
signal EM1 and a second emission signal EM2 to the pixels
PX via the first emission lines and the second emission lines.
In one example embodiment, the emission driver 500 may
output the first emission signal EM1 and the second emission
signal EM2 in the first period to initialize the pixels PX. The
emission driver 500 may output the second emission signal
EM2 in the second period to compensate the threshold volt-
age of the driving transistor.

[0035] Thepower supply 600 provides a first power voltage
ELVDD (e.g., a high power voltage), a second power voltage
ELVSS (e.g., a low power voltage), and an initialization volt-
age Vint to the pixels PX via the power lines.
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[0036] The controller 700 generates first through fifth con-
trol signals CTL1 through CTLS5 to control the scan driver
200, the voltage generator 300, the data driver 400, the emis-
sion driver 500, and the power supply 600. In one example
embodiment, the second control signal CTL.2 provided to the
voltage generator 300 may include a voltage set control sig-
nal. In one example embodiment, the third control signal
CTL3 provided to the data driver 400 may include a horizon-
tal start signal and a data clock signal.

[0037] Therefore, the organic light emitting display device
1000 may independently generate or adjust the compensation
voltage set and the gamma voltage set. As a result, a lumi-
nance change may be reduced or prevented by changing the
gamma voltage set, to thereby improve display quality.
[0038] FIG. 2 illustrates an embodiment of a pixel PX,
which, for example, may be representative of the pixels in the
organic light emitting display device of FIG. 1. FIG. 3 illus-
trates an example of control signals for the pixel PX. In this
embodiment, the threshold voltages of the pixels PX in the
display device may be simultaneously compensated in a
threshold voltage compensating period. Therefore, a suffi-
cient time for compensating the threshold voltages may be
secured, for example, in comparison with a method for pro-
gressively compensating the threshold voltages.

[0039] Referring to FIG. 2, the pixel PX includes an organic
light emitting diode OLED, first through fifth transistors T1
through T5, a first capacitor C1, and a second capacitor C2.
The first transistor T1 is a driving transistor located between
a second node N2 and a first electrode of the fifth transistor
T5. The first transistor T1 controls driving current based on a
first node signal of a first node N1. The driving current is
provided from a first power terminal, to which a first power
voltage ELVDD is applied, to the organic light emitting diode
OLED,

[0040] The second transistor T2 is between one of the data
lines and the first node N1. The second transistor T2 is turned
on based on the scan signal SCAN. The second transistor T2
applies a reference voltage or a pixel data voltage as the data
signal DATA to the first node N1 based on the scan signal
SCAN. The reference voltage may be set to a voltage level at
which the first transistor T1 is turned on in order to compen-
sate the threshold voltage of the first transistor T1.

[0041] The third transistor T3 is between the first power
terminal and the second node N2, and is turned on based on
the first emission signal EM1. The third transistor T3 applies
the first power voltage ELVDD to the second node N2 based
on the first emission signal EM1.

[0042] The fourth transistor T4 is between an initialization
terminal to which an initialization voltage Vint is applied and
a first electrode of the organic light emitting diode OLED.
The fourth transistor T4 is turned on based on the scan signal
SCAN. The fourth transistor T4 applies the initialization volt-
age Vint to the first electrode of the organic light emitting
diode OLED based on the scan signal SCAN to initialize the
organic light emitting diode OLED. The initialization voltage
Vint may be set to a voltage level at which the organic light
emitting diode OLED is turned off.

[0043] The fifth transistor T5 is between a second electrode
of the first transistor T1 and the first electrode of the organic
light emitting diode OLED. The fifth transistor T5 is turned
on based on the second emission signal EM2. The fifth tran-
sistor TS may control the flow of current to the initialization
terminal based on the second emission signal EM2, in order to
charge the second capacitor C2 to a voltage corresponding to
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the threshold voltage. Also, the fifth transistor T5 may pro-
vide the driving current to the organic light emitting diode
OLED based on the second emission signal EM2.

[0044] The second capacitor C2 is between the first node
N1 and the second node N2, and stores a voltage correspond-
ing to the pixel data voltage or threshold voltage of the first
transistor T1.

[0045] The first capacitor C1 is between the first power
terminal and the second node N2 and has a predetermined
capacitance to allow the second capacitor C2 to store a volt-
age corresponding to the pixel data voltage or threshold volt-
age of first transistor T1.

[0046] The organic light emitting diode OLED emits light
based on the driving current.

[0047] Referring to FIG. 3, a first emission signal EMI is
provided to firstemission line in a first period P1. Scan signals
SCAN[1] through SCAN[N] may be simultaneously pro-
vided to scanlines in the first period P1. The reference voltage
Vrefis provided to the data lines in the first period P1. In one
example embodiment, the reference voltage Vref may be set
to a voltage level to turn on the first transistor T1.

[0048] When the first emission signal EM1 is provided to
the first emission line, the third transistor T3 is turned on and
the first power voltage ELVDD is applied to the second node
N2.

[0049] When the scan signal SCAN is provided to the scan
lines, the second transistor T2 and the fourth transistor T4 are
turned on. When the second transistor T2 is turned on, the
reference voltage Vrefis applied to the first node N1 from the
data lines. When the fourth transistor T4 is turned on, the
initialization voltage Vint is applied to the first electrode of
the organic light emitting diode OLED to initialize the
organic light emitting diode OLED. Also, a diode capacitor
Coled, which is connected to the organic light emitting diode
OLED in parallel, may be initialized. In one example embodi-
ment, the diode capacitor Coled may be a parasitic capacitor.

[0050] The second emission signal EM2 is provided to the
second emission lines in the second period P2. The scan
signals SCAN[1] through SCAN[n] are provided to the scan
lines in the second period P2. The reference voltage Vref is
provided to the data lines in the second period P2. When the
second emission signal EM2 is provided to the second emis-
sion line, the fifth transistor T5 is turned on and the second
electrode of the first transistor T1 is electrically connected to
the second electrode of the fourth transistor T4.

[0051] Because the reference voltage Vrefis applied to the
first node N1 and the fourth transistor T4 is turned on, current
flows from the second node N2 to the initialization terminal
via the first transistor T1, the fifth transistor T5, and the fourth
transistor T4. The voltage of the second node N2 may
decrease from the first power voltage ELVDD to a voltage that
corresponds to the sum of the reference voltage Vref and the
threshold voltage of the first transistor T1. When the voltage
of the second node N2 is set as the sum of the reference
voltage Vref and the threshold voltage of the first transistor
T1, the first transistor T1 is turned off. Therefore, the second
capacitor C2 may store a voltage corresponding to the thresh-
old voltage of the first transistor T1.

[0052] The scan signals SCAN[1] through SCAN[n] may
be progressively provided to the scan lines in the third period
P3. The pixel data voltage Vdata synchronized with the scan
signals SCAN[1] through SCAN][n] is provided to the data
lines in third period P3.
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[0053] When the scan signal SCAN is provided to the scan
lines, the second transistor T2 and the fourth transistor T4 are
turned on. When the second transistor T2 is turned on, the
pixel data voltage Vdata is applied to the first node N1 from
the data lines. When the pixel data voltage Vdata is applied to
the first node N1, a voltage of the first node N1 is changed
from the reference voltage Vref to the pixel data voltage
Vdata. A voltage of the second node N2 may be changed
corresponding to the voltage of the first node N1. The voltage
of the second node N2 may be changed according to a ratio of
a capacitance of the first capacitor C1 by a capacitance the
second capacitor C2. Therefore, the second capacitor C2 may
store a voltage according to the threshold voltage of the first
transistor T1 or the pixel data voltage Vdata.

[0054] The firstemission signal EM1 is provided to the first
emission line in the fourth period P4. The third transistor T3
is turned on in the fourth period P4. When the third transistor
T3 is turned on, the first power voltage ELVDD is applied to
the second node N2. In this case, the first node N1 is setin a
floating state. Hence, the second capacitor C2 stably main-
tains the voltage charged in the previous period.

[0055] The second emission signal EM2 is provided to the
second emission line in the fifth period P5. The fifth transistor
T5 is turned on in the fifth period P5. When the fifth transistor
T5 is turned on, the first transistor T1 controls the driving
current based on the voltage stored in the second capacitor
C2, and the driving current is provided to the organic light
emitting diode OLED.

[0056] The organic light emitting display device may
simultaneously compensate the threshold voltage of the pix-
els in the second period P2. Therefore, the compensation time
for compensating the threshold voltage may be stably secured
by sufficiently allocating the second period P2.

[0057] Inthe example embodiment of FIG. 3, the threshold
voltages of all pixels are simultaneously compensated. In
another embodiment, the scan lines may be divided into pre-
determined blocks, and the threshold voltages of pixels for
each block are simultaneously compensated. In this case, the
pixels are driven for each block.

[0058] FIG. 4 illustrates an embodiment of a voltage gen-
erator and a data driver, which, for example, may be included
in the organic light emitting display device of FIG. 1.

[0059] Referring to FIG. 4, the voltage generator 300 may
include a compensation voltage generator 320, a gamma volt-
age generator 340, and a voltage selector 360. The compen-
sation voltage generator 320 generates a compensation volt-
age set VCset by distributing a plurality of compensation
reference voltages VCref by a first resistance string. The
compensation reference voltages VCref may be used to set a
reference voltage for compensating the threshold voltage of
the driving transistor. In one example embodiment, the first
resistance string may include a plurality of resistances con-
nected in series. Magnitudes of the resistances in the first
resistance string may substantially equal to each other.
[0060] The gamma voltage generator 340 may generate a
gamma voltage set VGset by distributing a plurality of
gamma reference voltages VGref by a second resistance
string. The gamma voltage set VGset may correspond to the
gamma curve. In one example embodiment, the second resis-
tance string includes a plurality of resistances connected in
series. Magnitudes of the resistances in the second resistance
string may be different from each other.

[0061] The voltage selector 360 may selectively output the
compensation voltage set VCset or the gamma voltage set
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VGset as a voltage set Vset. The voltage selector 360 may
select the compensation voltage set VCset in the first period
(e.g., an initialization period) and the second period (e.g., a
threshold voltage compensating period). The voltage selector
360 may select the gamma voltage set VGset in the third
period (e.g., a pixel data writing period). In one example
embodiment, the voltage selector 360 may select the com-
pensation voltage set VCset or the gamma voltage set VGset
based on a voltage set control signal SEL from the controller.
[0062] The data driver 400 includes a shift register 420, a
latch circuit 440, a digital-analog converter 460, and an out-
put buffer 480. The shift register 420 receives a horizontal
start signal STH and a data clock signal DCLK. The shift
register 420 shifts the horizontal start signal STH synchro-
nizing the data clock signal DCLK to generate a sampling
signal.

[0063] The latch circuit 440 latches input data IDATA
based on the sampling signal, and outputs the latched input
data based on a load signal LOAD.

[0064] The digital-analog converter 460 sets the reference
voltage based on the compensation voltage set VCset as the
voltage set Vset. A register value may be set in order to
generate the reference voltage with a certain voltage level.
Also, the digital-analog converter 460 may convert the
latched input data into the pixel data voltage based on the
gamma voltage set VGset as the voltage set Vset.

[0065] The output buffer 480 provides the reference volt-
age or the pixel data voltage as the data signal DATA to the
data lines.

[0066] In the example embodiment of FIG. 4, the data
driver 400 includes the shift register 420, the latch circuit 440,
the digital-analog converter 460, and the output buffer 480. In
another embodiment, one or more of the shift register 420, the
latch circuit 440, the digital-analog converter 460, and the
output buffer 480 may be separate from the data driver 400.
[0067] FIG. 5illustrates an embodiment of a first resistance
string, which, for example, may be included in the voltage
generator of FIG. 4. Referring to FIG. 5, the first resistance
string distributes a plurality of compensation reference volt-
ages to generate compensation voltage set. The first resis-
tance string includes a plurality of resistances connected in
series. Magnitudes of the resistances in the first resistance
string may be equal to each other.

[0068] Because the reference voltage is provided for ini-
tializing the pixel and for compensating the threshold voltage,
the reference voltage may be set using the compensation
voltage set generated by the first resistance string. For
example, the first compensation reference voltage VCref H
and the second compensation reference voltage VCref I may
be applied to the first resistance string. The first resistance
string may include first through (N)th resistances R1 through
Run that are connected in series. Magnitudes of the first resis-
tance R1 through (N)th resistance Rn may substantially equal
to each other. The first resistance string may distribute the first
compensation reference voltage VCref H and the second
compensation reference voltage VCref L using the first resis-
tance R1 through the (N)th resistance Rn. As a result, the
compensation voltages VCO through VCn are linearly gener-
ated to form the compensation voltage set.

[0069] FIG. 6 illustrates an embodiment of a second resis-
tance string, which, for example, may be included in the
voltage generator of FIG. 4. Referring to FIG. 6, the second
resistance string distributes a plurality of gamma reference
voltages to generate a gamma voltage set. The second resis-
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tance string include a plurality of resistances connected in
series. Magnitudes of the resistances in the second resistance
string may be different from each other.

[0070] The gamma voltage set may be adjusted, for
example, based on a standard gamma curve based on a
gamma value of 2.2. Therefore, the gamma voltages VG0
through VGn in the gamma voltage set may be non-linearly
generated. For example, a (0)th gamma reference voltage
VGref 0 through a (N)th the gamma reference voltage
VGref_N may be applied to the second resistance string. The
second resistance string includes a first resistance R1 through
a (N)th resistance Rn connected in series. Magnitudes of the
first resistance R1 through the (N)th resistance Rn may be
different from each other. Therefore, the second resistance
string may distribute the (0)th gamma reference voltage
VGref_0 through the (N)th the gamma reference voltage
VGref N using the first resistance R1 through the (N)th resis-
tance Rn. As a result, the gamma voltages VGO through VGn
are generated in a non-linear manner as the gamma voltage
set, e.g., a gamma curve.

[0071] FIG. 7 illustrates an embodiment of a method for
setting a gamma data in an organic light emitting display
device, for example, as set forth in FIG. 1. Referring to FIG.
7, the organic light emitting display device may perform a
multi-time programmable (MTP) operation and may set the
gamma data. The MTP operation may repeatedly perform
post-correction in luminance and color coordinate for respec-
tive pixels. Thus, the MTP operation may adjust the image
quality of the organic light emitting display device to reach a
target quality level.

[0072] Referring to FIG. 7. the method includes setting
target gamma data (operation S120), setting a reference volt-
age (operation S140), and adjusting the gamma voltage set
(operation S160).

[0073] In a comparative organic light emitting display
device, the reference voltage and gamma voltage may be
generated using the same resistance string. In this case, the
reference voltage and the gamma voltage may be affected by
each other. For example, the reference voltage may be deter-
mined by setting a register value based on the gamma voltage
set. When the gamma reference voltages applied to the resis-
tance string are adjusted, in order to adjust the gamma voltage
set after the reference voltage was set, the reference voltage
may change.

[0074] Inanorganic light emitting display device that com-
pensates threshold voltage using the reference voltage, driv-
ing current may be calculated based on Equation 1.

2 1
1d = g[%(Vref— Vdata) o

where 1d is the driving current, f is a constant value, Vref is
the reference voltage, and Vdata is a pixel data voltage.
[0075] Thus, the driving current may be determined by the
pixel data voltage and the reference voltage. Therefore, in the
comparative organic light emitting display device, a lumi-
nance change may occur by changing the reference voltage
because the driving current may change by changing the
reference voltage.

[0076] However, in accordance with one or more embodi-
ments, the compensation voltage set and the gamma voltage
set may be independently generated using the voltage gen-
erator. Therefore, even though the gamma reference voltages
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applied to the resistance string are adjusted to adjust the
gamma voltage set after the reference voltage was set, the
reference voltage may not be changed.

[0077] Therefore, the organic light emitting display device
independently sets the compensation voltage set and the
gamma voltage set, thereby preventing a luminance change
from occurring when the gamma voltage set is adjusted. In
addition, the organic light emitting display device does not
require a memory to store a look-up table for independently
setting the reference voltage, thereby reducing manufacturing
cost.

[0078] Inthe aforementioned embodiments, the transistors
are implemented as p-type metal oxide semiconductor
(PMOS) transistors. In another embodiment, NMOS transis-
tors may be used.

[0079] The embodiments described herein may be applied
to an electronic device having an organic light emitting dis-
play device. Examples of the electronic device include a
cellular phone, a smart phone, a smart pad, and a personal
digital assistant.

[0080] The methods, processes, and/or operations
described herein may be performed by code or instructions to
be executed by a computer, processor, controller, or other
signal processing device. The computer, processor, control-
ler, or other signal processing device may be those described
herein or one in addition to the elements described herein.
Because the algorithms that form the basis of the methods (or
operations of the computer, processor, controller, or other
signal processing device) are described in detail, the code or
instructions for implementing the operations of the method
embodiments may transform the computer, processor, con-
troller, or other signal processing device into a special-pur-
pose processor for performing the methods described herein.
[0081] The controller and other processing features of the
disclosed embodiments may be implemented in logic which,
for example, may include hardware, software, or both. When
implemented at least partially in hardware, the controller and
other processing features may be, for example, any one of a
variety of integrated circuits including but not limited to an
application-specific integrated circuit, a field-programmable
gate array, a combination of logic gates, a system-on-chip, a
microprocessor, or another type of processing or control cir-
cuit.

[0082] When implemented in at least partially in software,
the controller and other processing features may include, for
example, a memory or other storage device for storing code or
instructions to be executed, for example, by a computer, pro-
cessor, microprocessor, controller, or other signal processing
device. The computer, processor, microprocessor, controller,
or other signal processing device may be those described
herein or one in addition to the elements described herein.
Because the algorithms that form the basis of the methods (or
operations of the computer, processor, microprocessor, con-
troller, or other signal processing device) are described in
detail, the code or instructions for implementing the opera-
tions of the method embodiments may transform the com-
puter, processor, controller, or other signal processing device
into a special-purpose processor for performing the methods
described herein.

[0083] Example embodiments have been disclosed herein,
and although specific terms are employed, they are used and
are to be interpreted in a generic and descriptive sense only
and not for purpose of limitation. In some instances, as would
be apparent to one of skill in the art as of the filing of the
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present application, features, characteristics, and/or elements
described in connection with a particular embodiment may be
used singly or in combination with features, characteristics,
and/or elements described in connection with other embodi-
ments unless otherwise indicated. Accordingly, it will be
understood by those of skill in the art that various changes in
form and details may be made without departing from the
spirit and scope of the invention as set forth in the following
claims.

What is claimed is:

1. An organic light emitting display device, comprising:

adisplay panel including a plurality of scan lines, a plural-
ity of data lines crossing the scan lines, and a plurality of
pixels;

ascan driver to simultaneously provide a scan signal to the
scan lines in a first period and a second period and to
progressively provide the scan signal to the scan lines in
a third period,

avoltage generator to generate a compensation voltage set
and a gamma voltage set, to output the compensation
voltage set in the first period and the second period, and
to output the gamma voltage set in the third period;

a data driver to output a reference voltage to the data lines
based on the compensation voltage set and to output a
pixel data voltage to the data lines based on the gamma
voltage set; and

acontroller to control the scan driver, the voltage generator,
and the data driver.

2. The display device as claimed in claim 1, wherein the

voltage generator includes:

a compensation voltage generator to generate the compen-
sation voltage set by distributing a plurality of compen-
sation reference voltages by a first resistance string;

a gamma voltage generator to generate the gamma voltage
set by distributing a plurality of gamma reference volt-
ages by a second resistance string; and

avoltage selector to select the compensation voltage set in
the first period and the second period and to select the
gamma voltage set in the third period.

3. The display device as claimed in claim 2, wherein:

the first resistance string includes a plurality of resistances
connected in series, and

magnitudes of the resistances are substantially equal to
each other.

4. The display device as claimed in claim 2, wherein:

the second resistance string includes a plurality of resis-
tances connected in series, and

magnitudes of the resistances are different from each other.

5. The display device as claimed in claim 2, wherein the

voltage selector is to select the compensation voltage set or
the gamma voltage set based on a voltage set control signal
from the controller.

6. The display device as claimed in claim 1, wherein the

data driver includes:

ashift register to shift a horizontal start signal synchroniz-
ing a data clock signal to generate a sampling signal;

a latch circuit to latch input data based on the sampling
signal and to output the latched input data based on a
load signal,

adigital-analog converter to set the reference voltage based
on the compensation voltage set and to convert the
latched input data into the pixel data voltage based on the
gamma voltage set; and
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an output buffer to output the reference voltage or the pixel
data voltage to the data lines.

7. The display device as claimed in claim 1, further com-

prising:

an emission driver to provide a first emission signal and a
second emission signal to the pixels.

8. The display device as claimed in claim 7, wherein each

of the pixels includes:

an organic light emitting diode;

a first transistor to control a driving current based on a first
node signal of a first node, the driving current to be
provided from a first power terminal to which a first
power voltage is applied to the organic light emitting
diode,

a second transistor between one of the data lines and the
first node, the second transistor to be turned on based on
the scan signal;

a first capacitor between the first power terminal and a
second node connected to a first electrode of the first
transistor;

a second capacitor between the first node and the second
node; and

a third transistor between the first power terminal and the
second node and to be turned on based on the first emis-
sion signal.

9. The display device as claimed in claim 8, wherein the
reference voltage is set to a voltage level to turn on the first
transistor.

10. The display device as claimed in claim 8, wherein each
of the pixels includes:

a fourth transistor between an initialization terminal to
which an initialization voltage is applied and a first
electrode of the organic light emitting diode, the fourth
transistor to be turned on based on the scan signal.

11. The display device as claimed in claim 10, wherein the
initialization voltage is set to a voltage level to turn off the
organic light emitting diode.

12. The display device as claimed in claim 8, wherein each
of the pixels includes:

a fifth transistor between a second electrode of the first
transistor and a first electrode of the organic light emit-
ting diode, the fifth transistor to be turned on based on
the second emission signal.

13. The display device as claimed in claim 12, wherein the
emission driver is to output the first emission signal in the first
period and is to output the second emission signal in the
second period.

14. The display device as claimed in claim 1, wherein the
reference voltage includes a red color reference voltage for
red color pixels, a green color reference voltage for green
color pixels, and a blue color reference voltage for blue color
pixels.

15. The display device as claimed in claim 1, wherein the
gamma voltage set includes a red color gamma voltage set for
red color pixels, a green color gamma voltage set for green
color pixels, and a blue color gamma voltage set for blue color
pixels.

16. A panel driving device, comprising:

a voltage generator to gererate a compensation voltage set
and a gamma voltage set and to selectively output the
compensation voltage set or the gamma voltage set; and

a data driver to output a reference voltage based on the
compensation voltage set and to output a pixel data
voltage based on the gamma voltage set.
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17. The panel driving device as claimed in claim 16,

wherein the voltage generator includes:

a compensation voltage generator to generate the compen-
sation voltage set by distributing a plurality of compen-
sation reference voltages by a first resistance string;

a gamma voltage generator to generate the gamma voltage
set by distributing a plurality of gamma reference volt-
ages by a second resistance string; and

avoltage selector to select the compensation voltage set in
a threshold voltage compensating period for a driving
transistor and to select the gamma voltage set in a pixel
data writing period.

18. The panel driving device as claimed in claim 17,

wherein:

the first resistance string includes a plurality of resistances
connected in series, and

magnitudes of the resistances are substantially equal to
each other.
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19. The panel driving device as claimed in claim 17,

wherein:

the second resistance string includes a plurality of resis-
tances connected in series, and

magnitudes of the resistances are different from each other.

20. The panel driving device as claimed in claim 16,

wherein the data driver includes:

a shift register to shift a horizontal start signal synchroniz-
ing a data clock signal to generate a sampling signal;

a latch circuit to latch input data based on the sampling
signal and to output the latched input data based on a
load signal;

adigital-analog converter to set the reference voltage based
on the compensation voltage set and to convert the
latched input data to the pixel data voltage based on the
gamma voltage set; and

an output buffer to output the reference voltage or the pixel
data voltage.
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