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(57) ABSTRACT

An organic light emitting diode (OLED) display device and a
method of driving the same are discussed. The method
includes sensing a threshold voltage and mobility of a driving
thin film transistor (TFT) included in each pixel using a
sensing line connected per pixel and supplying the threshold
voltage and the mobility to a timing controller in a measure-
ment mode, by a data driver, and supplying image data input
from an external source to the data driver by a timing control-
ler, the timing controller adding and multiplying an offset
value and gain value corresponding to the threshold voltage
and mobility of the driving TFT, sensed by the data driver in
the measurement mode, with the image data to compensate
the image data, wherein the compensation of the image data
includes varying a weight of the gain value according to

G09G 3/32 (2006.01) luminance of the image data.
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ORGANIC LIGHT EMITTING DIODE
DISPLAY DEVICE AND METHOD OF
DRIVING THE SAME

[0001] This application claims the benefit of Korean Patent
Application No. 10-2012-0150705, filed on Dec. 21, 2012,
which is hereby incorporated by reference as if fully set forth
herein.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present invention relates to an organic light
emitting diode (OLED) display device and a method of driv-
ing the same.

[0004] 2. Discussion of the Related Art

[0005] Each of a plurality of pixels included in an organic
light emitting diode (OLED) display device includes an
OLED including an organic light emitting layer between an
anode and a cathode, and a pixel circuit for independently
driving the OLED. The pixel circuit primarily includes a
switching thin film transistor (TFT), a capacitor, and a driving
TFT. The switching TFT charges the capacitor with a data
voltage in response to a scan pulse and controls a current
amount supplied to the OLED according to the data voltage
charged in the driving TFT to adjust a light emitting amount
of the OLED.

[0006] However, in the OLED display device, the charac-
teristics such as threshold voltage Vth and mobility of a
driving TFT may be different per pixel due to process devia-
tion and so on and thus, current amounts for driving the
OLED:s are different, thereby causing luminance deviation
between pixels. In general, problems arise in that a charac-
teristic difference of an initial driving TFT causes display
spots or patterns and a characteristic difference caused by
degradation in the driving TFT during driving of the OLED
reduces a lifespan of an OLED display panel or generates an
afterimage.

[0007] To overcome these problems, a timing controller
senses a threshold voltage and mobility of a driving TFT of
each pixel using a data driver and compensates data supplied
to each pixel according to the sensed threshold voltage and
mobility of the driving TFT, which has been introduced
before. However, problems arise in that, when a compensa-
tion data voltage is calculated using this method, if the cal-
culated compensation data voltage exceeds a maximum volt-
age that can be driven by the data driver, it is difficult to
compensate data.

SUMMARY OF THE INVENTION

[0008] Accordingly, the present invention is directed to an
organic light emitting diode (OLED) display device and a
method of driving the same that substantially obviate one or
more problems due to limitations and disadvantages of the
related art.

[0009] An object of the present invention is to provide an
OLED display device and a method of driving the same, by
which a voltage margin for compensating for characteristic
deviation is ensured by a data driver, thereby improving reli-
ability and image quality.

[0010] Additional advantages, objects, and features of the
invention will be set forth in part in the description which
follows and in part will become apparent to those having
ordinary skill in the art upon examination of the following or
may be learned from practice of the invention. The objectives
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and other advantages of the invention may be realized and
attained by the structure particularly pointed outin the written
description and claims hereof as well as the appended draw-
ings.

[0011] To achieve theseobjects and other advantages and in
accordance with the purpose of the invention, as embodied
and broadly described herein, an OLED display device
includes a display panel including a plurality of pixels, each
including a light emitting device and a driving thin film tran-
sistor (TFT) for supplying driving current to the light emitting
device, a gate driver for driving gate lines connected to each
pixel, a data driver for sensing a threshold voltage and mobil-
ity of the driving TFT using a sensing line connected to each
pixel in a measurement mode, and applying a data voltage to
data lines connected to each pixel in a display mode, a timing
controller for sorting image data input from an external
source and supplying the image data to the data driver in the
display mode; wherein the timing controller adds and multi-
plies an offset value and gain value to the image data so as to
compensate the image data, wherein the offset value and gain
value are sensed by the data driver and correspond to the
threshold voltage and mobility of the driving TFT, wherein
the timing controller varies a weight of the gain value accord-
ing to luminance of the image data.

[0012] The timing controller may include an average pic-
ture level (APL) detector for analyzing the image data input
thereto on a frame basis to calculate an APL, a peak lumi-
nance controller for controlling peak luminance per frame
according to the APL provided from the APL detector, and a
data compensator for calculating the offset value and the gain
value from the threshold voltage and mobility of the driving
TFT, supplied from the data driver, multiplying the image
data and the calculated gain value and then adding the calcu-
lated offset value to a result value to compensate the image
data, and varying the weight of the gain value according to the
APL supplied from the APL detector while the image data is
multiplied by the gain value, in the measurement mode.
[0013] The data compensator may increase the weight of
the gain value as the APL increases.

[0014] The peak luminance controller may set the peak
luminance to maximum luminance when the APL is O to a
reference level and set the peak luminance to linearly
decrease down to minimum luminance from the maximum
luminance when the APL is the reference level to 1, and the
data compensator may set the weight of the gain value to 10%
or less when the APL is 0 to the reference level, and set the
weight of the gain value to increase to 100% from 10% when
the APL is the reference level to 1.

[0015] Theweightofthe gain value may have aninclination
that gradually increases when the APL is the reference level to
L.

[0016] Theweightofthe gain value may have aninclination
that gradually decreases when the APL is the reference level
to 1.

[0017] The weight of the gain value may linearly increase
when the APL is the reference level to 1.

[0018] The timing controller may include an APL detector
for analyzing the image data input thereto on a frame basis to
calculate an APL, a peak luminance controller for controlling
peak luminance per frame according to the APL provided
from the APL detector, and a data compensator for calculating
the offset value and the gain value from the threshold voltage
and mobility of the driving TFT, supplied from the data driver,
multiplying the image data and the calculated gain value and
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then adding the calculated offset value to a result value to
compensate the image data, and varying the weight ofthe gain
value according to the peak luminance set by the peak lumi-
nance controller while the image data is multiplied by the gain
value, in the measurement mode.

[0019] The data compensator may decrease the weight of
the gain value as the peak luminance set by the peak lumi-
nance controller increases.

[0020] Inanother aspect of the present invention, a method
of driving an organic light emitting diode (OLED) display
device includes sensing a threshold voltage and mobility of a
driving thin film transistor (TFT) included in each pixel using
asensing line connected per pixel and supplying the threshold
voltage and the mobility to a timing controller in a measure-
ment mode, by a data driver, and supplying image data input
from an external source to the data driver by a timing control-
ler, the timing controller adding and multiplying an offset
value and gain value corresponding to the threshold voltage
and mobility of the driving TFT, sensed by the data driver in
the measurement mode, with the image data to compensate
the image data, wherein the compensation of the image data
includes varying a weight of the gain value according to
luminance of the image data.

[0021] The compensation of the image data may include
analyzing the image data input thereto on a frame basis to
calculate an average picture level (APL), controlling peak
luminance per frame according to the APL provided from the
APL detector, and calculating the offset value and the gain
value from the threshold voltage and mobility of the driving
TFT, supplied from the data driver, multiplying the image
data and the calculated gain value and then adding the calcu-
lated offset value to a result value to compensate the image
data, and varying the weight of the gain value according to the
APL supplied from the APL detector while the image data is
multiplied by the gain value, in the measurement mode.

[0022] The varying of the weight of the gain value may
include increasing the weight of the gain value as the APL
increases.

[0023] The controlling of the peak luminance may include
setting the peak luminance to maximum luminance when the
APL is to areference level, and setting the peak luminance to
linearly decrease down to minimum luminance from the
maximum luminance when the APL is the reference level to 1,
and the varying of the weight of the gain value may include
setting the weight of the gain value to 10% or less when the
APL is 0 to the reference level, and setting the weight of the
gain value to increase to 100% from 10% when the APL is the
reference level to 1.

[0024] The compensation of the image data may include
analyzing the image data input thereto on a frame basis to
calculate an average picture level (APL), controlling peak
luminance per frame according to the APL provided from the
APL detector, and calculating the offset value and the gain
value from the threshold voltage and mobility of the driving
TFT, supplied from the data driver, multiplying the image
data and the calculated gain value and then adding the calcu-
lated offset value to a result value to compensate the image
data, and varying the weight of the gain value according to the
peak luminance while the image data is multiplied by the gain
value, in the measurement mode.,

[0025] The varying of the weight of the gain value may
include decreasing the weight of the gain value as the peak
luminance is set to be higher.
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[0026] Ttisto be understood that both the foregoing general
description and the following detailed description of the
present invention are exemplary and explanatory and are
intended to provide further explanation of the invention as
claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0027] The accompanying drawings, which are included to
provide a further understanding of the invention and are
incorporated in and constitute a part of this application, illus-
trate embodiment(s) of the invention and together with the
description serve to explain the principle of the invention. In
the drawings:

[0028] FIG. 1 is a diagram illustrating a structure of an
organic light emitting diode (OLED) display device accord-
ing to an embodiment of the present invention;

[0029] FIG. 2 is an equivalent circuit diagram illustrating a
partial structure of a display panel and a data driver illustrated
in FIG. 1;

[0030] FIGS.3A and 3B are diagrams illustrating an opera-
tion in a measurement mode and a display mode;

[0031] FIG. 4 is a diagram illustrating a structure of a
timing controller illustrated in FIG. 1;

[0032] FIG. 51is a graph illustrating an example of a peak
luminance control (PL.C) function;

[0033] FIG. 6 is a graph illustrating a function showing a
weight of a gain value according to an average picture level
(APL);

[0034] FIGS. 7A and 7B are graphs illustrating various
functions showing a weight of a gain value according to an
APL;

[0035] FIGS. 8A to 8C are diagram for explanation of
advantages of the present invention; and

[0036] FIG.9isadiagramillustrating an operationofa data
compensator according to another embodiment of the present
invention.

DETAILED DESCRIPTION OF THE INVENTION

[0037] Reference will now be made in detail to the pre-
ferred embodiments of the present invention, examples of
which are illustrated in the accompanying drawings.

[0038] FIG. 1 is a diagram illustrating a structure of an
organic light emitting diode (OLED) display device accord-
ing to an embodiment of the present invention. FIG. 2 is an
equivalent circuit diagram illustrating a partial structure of a
display panel 2 and a data driver 6 illustrated in FIG. 1. FIGS.
3A and 3B are diagrams illustrating an operation in a mea-
surement mode and a display mode. For convenience of
description, FIGS. 2 and schematically illustrate a structure
of one representative pixel P as the display panel 2 and a
structure of one output channel CH and a driver connected
thereto as the data driver 6.

[0039] The OLED display device illustrated in FIG. 1
includes the display panel 2 in which a plurality of gate lines
GLs and a plurality of gate lines DLs intersect each other to
define pixels P, a gate driver 4 for driving the plural gate lines
GLs, the data driver 6 for driving the plural gate lines DLs,
and a timing controller 8 for controlling the gate driver 4 and
the data driver 6 by sorting image data RGB input from an
external source, supplying the image data RGB acquired by
compensating for a threshold voltage Vth and mobility p ofa
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driving thin film transistor (TFT) DT of each pixel P to the
data driver 6, and outputting a gate control signal and a data
control signal DCS.

[0040] The timing controller 8 according to the present
invention senses the threshold voltage Vth and the mobility p
of the TFT DT using the data driver 6 in the measurement
mode and adds and multiplies an offset value Vth and gain
value g corresponding to the sensed threshold voltage Vth and
the mobility p by the image data RGB to compensate for the
threshold voltage Vth and the mobility p of the driving TFT
(DT). In particular, according to the present invention, reli-
ability and image quality of the OLED display device may be
improved by varying a weight w of the gain value g according
to luminance of the image data RGB to ensure a voltage
margin for compensating for the threshold voltage Vth by the
driving TFT DT, which will be described in detail with ref-
erence to FIGS. 4 to 8.

[0041] Referring to FIG. 2, the OLED display device
according to the present invention may operate in distin-
guished modes, that is, in a measurement mode (FIG. 3A) for
sensing the threshold voltage Vth and the mobility , of the
driving TFT DT and a display mode (FIG. 3B) for compen-
sating for the threshold voltage Vth and the mobility p of the
driving TFT DT and displaying an image.

[0042] Thedatadriver 6 includes a digital-analog converter
(DAC) 16 connected per output channel CH, a sample and
hold (S/H) circuit 20 connected per output channel CH, an
analog-digital converter (ADC) 18 connected to an output
terminal of the S/H circuit 20, a first switch SW1 connected
between the DAC 16 and the output channel CH, and a second
switch SW2 connected between the output channel CH and
the S/H circuit 20.

[0043] Each pixel P of the display panel 2 includes an
OLED and the driving TFT DT for supplying driving current
to the OLED. Each pixel P is connected to the gate lines GLs,
the data lines DLs, and reference voltage supply lines RLs.
The reference voltage supply lines RLs may each be used as
a sensing line in the measurement mode. To this end, the
number of the reference voltage supply lines RLs corre-
sponds to the number of the data lines DL, and the reference
voltage supply lines RLs are connected to the output channel
CH of'the data driver 6 through a third switch SW3. Although
not illustrated, each pixel P may include at least three TFTs
and at least one capacitor. The TFTs of each pixel P is
switched on or offaccording to scan singles supplied from the
gate lines GL so as to supply the threshold voltage Vth and the
mobility p of the driving TFT DT to the data driver 6 in the
measurement mode and to apply a data voltage Vdata pro-
vided from the data driver 6 to a gate electrode of the driving
TFT DT in the display mode.

[0044] The DAC 16 converts input digital data into the
analog data voltage Vdata and applies the data voltage Vdata
to the data lines DLs through the first switch SW1.

[0045] The S/H circuit 20 measures (samples and holds)
and outputs a voltage of a sensing line (i.e., the reference
voltage supply lines RL) of the display panel 2 through the
output channel CH and the second switch SW2.

[0046] The ADC 18 converts an analog voltage output from
the S/H circuit 20 into digital data and supplies the digital data
to the timing controller 8.

[0047] Referring to FIG. 3A, the OLED display device
according to the present invention senses the threshold volt-
age Vith of the driving TFT DT in a source follow manner in
the measurement mode and senses the mobility p of the driv-
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ing TFT DT by measuring an inclination of current flowing
along the driving TFT DT. In addition, the data driver 6
measures the threshold voltage Vth and a voltage correspond-
ing to the mobility p of the driving TFT DT using the refer-
ence voltage supply line RL as a sensing line. In this case, the
threshold voltage Vth and the voltage corresponding to the
mobility u of the driving TFT DT are applied to the timing
controller 8 through the S/H circuit and the ADC 18. Accord-
ing to the present invention, the threshold voltage Vth and the
mobility , of the driving TFT DT are sensed using a conven-
tional method and thus, the sensing method is not described
here.

[0048] Referring to FIG. 3B, the OLED display device
according to the present invention is configured in such a way
that the timing controller 8 adds and multiplies the offset
value Vth and gain value g corresponding to the threshold
voltage Vth and the mobility p of the driving TFT DT by the
image data RGB, and supplies a result value to the data driver
6 in the display mode. In addition, the data driver 6 sequen-
tially latches the image data RGB supplied from the timing
controller 8 and then, the DAC 16 converts the latched data
into an analog data voltage (Vdata+(gxwxVdata)+Vth) and
applies the data voltage (Vdata+(gxwxVdata)+Vth) to the
data line DL through the first switch SW1. In addition, each
pixel P applies the data voltage (Vdata+(gxwxVdata)+Vth)
provided from the data line DL to a gate electrode of the
driving TFT DT such that the driving TFT DT supplies cur-
rent to the OLED. In this case, the data voltage (Vdata+(gx
wxVdata)+Vth) applied to the gate electrode of the driving
TFT DT is a value obtained by compensating for the threshold
voltage Vth and the mobility p of the driving TFT DT. Thus,
driving current supplied to the OLED through the driving
TFT DT has a constant value “Toled=K(Vdata)” obtained by
compensating for deviation of the threshold voltage Vth and
the mobility p of the driving TFT DT. Here, K is a constant
determined according to parasitic capacitance and the mobil-
ity u of the driving TFT DT.

[0049] Hereinafter, a method of ensuring a voltage margin
for compensating for the threshold voltage Vth of the driving
TFT DT by the data driver 6 will be described in detail.
[0050] FIG. 4 is a diagram illustrating a structure of the
timing controller 8 illustrated in FIG. 1. FIG. 5 is a graph
illustrating an example of a peak luminance control (PLC)
function.

[0051] The timing controller 8 of FIG. 4 includes an aver-
age picture level (APL) detector 10, a peak luminance con-
troller 12, and a data compensator 14.

[0052] The APL detector 10 analyzes the image data RGB
input thereto on a frame basis to calculate an APL. The APL
detector 10 calculates the APL and thus, the calculating
method is not described here.

[0053] The peak luminance controller 12 determines peak
luminance per frame according to the APL calculated by the
APL detector 10. The peak luminance set by the peak lumi-
nance controller 12 is supplied to a gamma voltage applier to
vary a maximum gamma voltage. To this end, the peak lumi-
nance controller 12 may set the peak luminance according to
the PLC function illustrated in F1G. 5. That is, when the APL
is in the range of 0 to a reference level R, the peak luminance
controller 12 may set the peak luminance to maximum lumi-
nance Max. When the APL is in the range of the reference
level R to 1, the peak luminance controller 12 may set the peak
luminance to linearly decrease down to minimum luminance
Min. For example, when the reference level R is 0025, the
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maximum brightness Max is 500 nit, and minimum lumi-
nance Mi is 150 nit in the PL.C function, if the APL is in the
range of 0 (full black) to 0.25, the peak brightness is set to 500
nit. In addition, when the APL is 0.25 or more, the peak
luminance gradually decreases from 500 nit. When the APL
reaches 1 (full white), the peak luminance is set to 150 nit.
According to the present invention, the peak luminance may
be varied according to the displayed image to reduce power
consumption.

[0054] The data compensator 14 calculates the offset value
Vth and the gain value g from the threshold voltage Vth and
the mobility p of the driving TFT DT, supplied from the data
driver 6, in the measurement mode. In addition, the data
compensator 14 multiplies the gain value g and the image data
RGB input to the data compensator 14 and adds the offset
value Vth to aresult value to compensate the image dataRGB.
In this case, the data compensator 14 may vary the weight w
of the gain value g multiplied by the image data RGB such
that the data driver 6 ensures a voltage margin for compen-
sating for the threshold voltage Vth of the driving TFT DT,
which will be described below in detail.

[0055] Basically, the data compensator 14 varies the weight
w of the gain value g according to the luminance of the image
data RGB. This is because the data voltage Vdata increases to
reduce a voltage margin for compensating for characteristic
deviation of the driving TFT DT in the data driver 6 as the
luminance of the image data RGB increases. Thus, according
to the present invention, the data compensator 14 may vary
the weight w of the gain value g according to the luminance of
the image data RGB so as to ensure a voltage margin for
compensating for the characteristic deviation of the driving
TFT DT in the data driver 6.

[0056] In detail, the data compensator 14 varies the weight
w of the gain value g according to the APL provided from the
APL detector 10. For example, as illustrated in FIG. 6, when
the

[0057] APL is in the range of 0 to the reference level R, the
data compensator 14 may set the weight w of the gain value g
to 10% or less, and when the APL is in the range of the
reference level R to 1, the data compensator 14 may set the
weight of the gain value g to increase to 100% from 10%. In
this case, although the weight w of the gain value g linearly
increases in the range of the reference level R to 1 in FIG. 6,
the present invention is not limited thereto. That is, when the
APL is in the range of the reference level R to 1, an inclination
of the weight w of the gain value g may gradually increase as
illustrated in FIG. 7A or may gradually decrease as illustrated
in FIG. 7B. Accordingly, according to the present invention,
since the peak luminance decreases as the APL increases, an
offset voltage margin for compensating for the threshold volt-
age Vth of the driving TFT DT may be ensured by increasing
the weight of the gain value g as the APL increases.

[0058] According to the present invention, user awareness
with respect to irregular luminance is relatively low ina low
gray level range in which the APL is less than the reference
level R and is relatively high in a high gray level range in
which the APL is close to 1 and thus, the weight w of the gain
value g increases in a high gray level image, an ALP of which
is close to 1 (full white), and on the other hand, the weight w
of the gain value g is minimized in a low gray level image, an
APL of which is close to 0 (full black), thereby ensuring an
offset voltage margin for compensating for the threshold volt-
age Vth of the driving TFT DT.
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[0059] As illustrated in FIG. 9, the data compensator 14
may vary the weight w of the gain value g according to the
peak luminance provided from the peak luminance controller
12 instead of the APL. In the case of FIG. 9, the data com-
pensator 14 may decrease the weight w of the gain value g as
the peak luminance increases, thereby ensuring an offset volt-
age margin for compensating for the threshold voltage Vth of
the driving TFT DT.

[0060] Hereinafter, a case in which a voltage margin for
compensating for the threshold voltage Vth of the driving
TFT DT is ensured by the data driver 6 by varying the weight
w of the gain value g is varied will be described.

[0061] FIGS. 8A to 8C are diagram for explanation of
advantages of the present invention.

[0062] First, as illustrated in FIG. 8A, it is assumed that a
maximum voltage AVDD that can be driven by a data driver is
16 V and a data range to which a data voltage Vdata is
allocated is 0V to 11 V. In this case, a remaining range except
for the data region, that is, 11 V to 16 V is a compensating
region for compensating for the threshold voltage Vth and the
mobility p of the driving TFT DT.

[0063] However, according to the conventional art as illus-
trated in FIG. 8B, when an input data voltage data Vdata is set
to 10V and the gain value g according to the mobility , ofthe
driving TFT DT is 0.2, a data voltage multiplied by the gain
value g is 12'V as “Data+(gxData)”. Thus, an offset voltage
margin according to the threshold voltage Vth of the driving
TFT DT is in the range of 12 V to 16 V, corresponding to 4 V.

[0064] On the other hand, as illustrated in FIG. 8C, accord-
ing to the present invention, when the input data voltage data
Vdatais set to 10V, the gain value g according to the mobility
pof the driving TFT DT is 0.2, and the weight w of the gain
value g is 0.1, a data voltage multiplied by the gain value g is
10.2 V as “Data+(gxwxData)”. Accordingly, an offset volt-
age margin according to the threshold voltage Vth of the
driving TFT DT is in the range of 10.2 V to 16V, correspond-
ingto 5.8 V.

[0065] Accordingly, when the input data voltage Vdata is
setto 10V and the gain value g according to the mobility p of
the driving TFT DT is 0.2, according to the conventional art,
an offset voltage margin according to the threshold voltage
Vth of the driving TFT DT is 4V, and on the other hand,
according to the present invention, it can be seen that the
offset voltage margin increases to 5.8 V.

[0066] As described above, according to the present inven-
tion, the weight w of the gain value g may vary according to
luminance of the image data RGB to ensure a voltage margin
for compensating for the threshold voltage Vth of the driving
TFT DT by the data driver 6, thereby improving reliability
and image quality.

[0067] According to the present invention, a weight of a
gain value may vary according to luminance of image data to
ensure a voltage margin for compensating for a threshold
voltage of a driving TFT by a data driver, thereby improving
reliability and image quality.

[0068] 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.
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What is claimed is:

1. An organic light emitting diode (OLED) display device
comprising:

adisplay panel comprising a plurality of pixels, each com-
prising a light emitting device and a driving thin film
transistor (TFT) for supplying driving current to the light
emitting device;

a gate driver for driving gate lines connected to each pixel;

adata driver for sensing a threshold voltage and mobility of
the driving TFT using a sensing line connected to each
pixel in a measurement mode, and applying a data volt-
age to data lines connected to each pixel in a display
mode; and

a timing controller for sorting image data input from an
external source and supplying the image data to the data
driver in the display mode; wherein the timing controller
adds and multiplies an offset value and gain value to the
image data so as to compensate the image data, wherein
the offset value and gain value are sensed by the data
driver and correspond to the threshold voltage and
mobility of the driving TFT,

wherein the timing controller varies a weight of the gain
value according to luminance of the image data.

2. The OLED display device according to claim 1, wherein

the timing controller comprises:

an average picture level (APL) detector for analyzing the
image data input thereto on a frame basis to calculate an
APL;

a peak luminance controller for controlling peak lumi-
nance per frame according to the APL provided from the
APL detector; and

a data compensator for calculating the offset value and the
gain value from the threshold voltage and mobility of the
driving TFT, supplied from the data driver, multiplying
the image data and the calculated gain value and then
adding the calculated offset value to a result value to
compensate the image data, and varying the weight of
the gain value according to the APL supplied from the
APL detector while the image data is multiplied by the
gain value, in the measurement mode.

3. The OLED display device according to claim 2, wherein
the data compensator increases the weight of the gain value as
the APL increases.

4. The OLED display deviceaccording to claim 2, wherein:

the peak luminance controller sets the peak luminance to
maximum luminance when the APL is 0 to a reference
level and sets the peak luminance to linearly decrease
down to minimum luminance from the maximum lumi-
nance when the APL is the reference level to 1; and

the data compensator sets the weight of the gain value to
10% or less when the APL is O to the reference level, and
sets the weight of the gain value to increase to 100%
from 10% when the APL is the reference level to 1.

5. The OLED display device according to claim 4, wherein
the weight of the gain value has an inclination that gradually
increases when the APL is the reference level to 1.

6. The OLED display device according to claim 4, wherein
the weight of the gain value has an inclination that gradually
decreases when the APL is the reference level to 1.

7. The OLED display device according to claim 4, wherein
the weight of the gain value linearly increases when the APL
is the reference level to 1.

8. The OLED display device according to claim 2, wherein
the timing controller comprises:
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an APL detector for analyzing the image data input thereto
on a frame basis to calculate an APL;

a peak luminance controller for controlling peak lumi-
nance per frame according to the APL provided from the
APL detector; and

a data compensator for calculating the offset value and the
gain value from the threshold voltage and mobility of the
driving TFT, supplied from the data driver, multiplying
the image data and the calculated gain value and then
adding the calculated offset value to a result value to
compensate the image data, and varying the weight of
the gain value according to the peak luminance set by the
peak luminance controller while the image data is mul-
tiplied by the gain value, in the measurement mode.

9. The OLED display device according to claim 8, wherein
the data compensator decreases the weight of the gain value
as the peak luminance set by the peak luminance controller
increases.

10. A method of driving an organic light emitting diode
(OLED) display device, the method comprising:

sensing a threshold voltage and mobility of a driving thin
film transistor (TFT) included in each pixel using a
sensing line connected per pixel and supplying the
threshold voltage and the mobility to a timing controller
in a measurement mode, by a data driver; and

supplying image data input from an external source to the
data driver by a timing controller, the timing controller
adding and multiplying an offset value and gain value
corresponding to the threshold voltage and mobility of
the driving TFT, sensed by the data driver in the mea-
surement mode, with the image data to compensate the
image data,

wherein the compensation of the image data comprises
varying a weight of the gain value according to lumi-
nance of the image data.

11. The method according to claim 10, wherein the com-

pensation of the image data comprises:

analyzing the image data input thereto on a frame basis to
calculate an average picture level (APL);

controlling peak luminance per frame according to the
APL provided from the APL detector; and

calculating the offset value and the gain value from the
threshold voltage and mobility of the driving TFT, sup-
plied from the data driver, multiplying the image data
and the calculated gain value and then adding the calcu-
lated offset value to a result value to compensate the
image data, and varying the weight of the gain value
according to the APL supplied from the APL detector
while the image data is multiplied by the gain value, in
the measurement mode.

12. The method according to claim 11, wherein the varying
of the weight of the gain value comprises increasing the
weight of the gain value as the APL increases.

13. The method according to claim 11, wherein:

the controlling of the peak luminance comprises setting the
peak luminance to maximum luminance when the APL
is 0 to a reference level, and setting the peak luminance
to linearly decrease down to minimum luminance from
the maximum luminance when the APL is the reference
level to 1; and

the varying of the weight of the gain value comprises
setting the weight of the gain value to 10% or less when
the APL is 0 to the reference level, and setting the weight
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of the gain value to increase to 100% from 10% when the
APL is the reference level to 1.
14. The method according to claim 10, wherein the com-
pensation of the image data comprises:
analyzing the image data input thereto on a frame basis to
calculate an average picture level (APL);
controlling peak luminance per frame according to the
APL provided from the APL detector; and
calculating the offset value and the gain value from the
threshold voltage and mobility of the driving TFT, sup-
plied from the data driver, multiplying the image data
and the calculated gain value and then adding the calcu-
lated offset value to a result value to compensate the
image data, and varying the weight of the gain value
according to the peak luminance while the image data is
multiplied by the gain value, in the measurement mode.
15. The method according to claim 14, wherein the varying
of the weight of the gain value comprises decreasing the
weight of the gain value as the peak luminance is set to be
higher.
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