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57) ABSTRACT

An organic light-emitting display device includes: an organic
light-emitting panel defined into a plurality of pixel regions
which each includes a drive transistor configured to drive an
organic light emission element and a load capacitor config-
ured to charge a threshold voltage of the drive transistor; and
a controller configured to calculate an offset information on
the basis of the threshold voltage and derive a second image
signal by reflecting the offset information to a first image
signal.
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ORGANIC LIGHT-EMITTING DISPLAY
DEVICE

[0001] The present application claims priority under 35
U.S.C. §119(a) of Korean Patent Application No. 10-2011-
0100875 filed on Oct. 4, 2011, which is hereby incorporated
by reference in its entirety.

BACKGROUND
[0002] 1. Field of the Invention
[0003] Embodiments of the disclosure relate to an organic

light-emitting display device.

[0004] 2. Discussion of the Related Art

[0005] Devices fordisplaying information are being widely
developed. The display devices include liquid crystal display
(LCD) devices, organic light-emitting display (OLED)
devices, electrophoresis display devices, field emission dis-
play (FED) devices, and plasma display devices.

[0006] Among these display devices, OLED devices have
the desirable features of lower power consumption, wider
viewing angle, lighter weight and higher brightness com-
pared to LCD devices. As such, the OLED device is consid-
ered to be next generation display device.

[0007] Thin film transistors used in the organic light-emit-
ting display device can be driven in high speed. To this end,
the thin film transistors increase carrier mobility using a semi-
conductor layer, which is formed from polysilicon. Polysili-
con can be derived from amorphous silicon through a crys-
tallizing process.

[0008] A laser scanning mode is widely used in the crys-
tallizing process. During such a crystallizing process, the
power of a laser beam can be unstable. As such, the thin film
transistors formed on the scanned line, which is scanned by
the laser beam, can have different threshold voltages from
each other. This can cause image quality to be non-uniform
between pixel regions.

[0009] To address this matter, a technology detecting the
threshold voltages of pixel regions and compensating for the
threshold voltages of thin film transistors had been proposed.
[0010] However, in order to realize such threshold voltage
compensation, not only must a transistor for detecting the
threshold voltage be added into the pixel region but also
signal lines used for controlling the thin film transistors must
be added. Thus, the pixel region becomes complex, and an
aperture of the pixel region decreases.

BRIEF SUMMARY

[0011] An organic light-emitting display device includes:
an organic light-emitting panel defined into a plurality of
pixel regions, the pixel region including a drive transistor
configured to drive an organic light emission element and a
load capacitor configured to charge a threshold voltage of the
drive transistor; and a controller configured to calculate an
offset information on the basis of the threshold voltage and
derive a second image signal by reflecting the offset informa-
tion to a first image signal.

[0012] Other systems, methods, features and advantages
will be, or will become, apparent to one with skill in the art
upon examination of the following figures and detailed
description. It is intended that all such additional systems,
methods, features and advantages be included within this
description, be within the scope of the present disclosure, and
be protected by the following claims. Nothing in this section
should be taken as a limitation on those claims. Further

Apr. 4,2013

aspects and advantages are discussed below in conjunction
with the embodiments. It is to be understood that both the
foregoing general description and the following detailed
description of the present disclosure are exemplary and
explanatory and are intended to provide further explanation
of the disclosure as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013] The accompanying drawings, which are included to
provide a further understanding of the embodiments and are
incorporated herein and constitute a part of this application,
illustrate embodiment(s) of the present disclosure and
together with the description serve to explain the disclosure.
In the drawings:

[0014] FIG. 1isa block diagram showing an organic light-
emitting display device according to an embodiment of the
present disclosure;

[0015] FIG. 2isa circuit diagram showing an organic light-
emitting panel of FIG. 1;

[0016] FIG. 3 is a circuit diagram showing a pixel region in
FIG. 2;
[0017] FIG. 4 is a waveform diagram illustrating signals

used for detecting a sensing voltage;

[0018] FIGS. 5A through 5C are circuit diagrams showing
switching states of transistors when the pixel region is driven
in time intervals;

[0019] FIGS. 6A through 6C are waveform diagram illus-
trating an inclination calculation method for detecting mobil-
ity;

[0020] FIG. 7 is a block diagram schematically showing a
data driver of FIG. 1;

[0021] FIG. 8 is a block diagram schematically showing a
controller of FIG. 1;

[0022] FIG. 9 is a block diagram showing an off-set
adjuster of FIGS. 8; and

[0023] FIG. 10 is a block diagram showing a gain adjuster
of FIG. 8.

DETAILED DESCRIPTION OF THE DRAWINGS
AND THE PRESENTLY PREFERRED
EMBODIMENTS

[0024] In the present disclosure, it will be understood that
when an element, such as a substrate, a layer, a region, a film,
or an electrode, is referred to as being formed “on” or “under”
another element in the embodiments, it may be directly on or
under the other element, or intervening elements (indirectly)
may be present. The term “on” or “under” of an element will
be determined based on the drawings.

[0025] Reference will now be made in detail to the present
embodiments, examples of which are illustrated in the
accompanying drawings. In the drawings, the sizes and thick-
nesses of elements can be exaggerated, omitted or simplified
for clarity and convenience of explanation, but they do not
mean the practical sizes of elements.

[0026] FIG. 1isa block diagram showing an organic light-
emitting display device according to an embodiment of the
present disclosure.

[0027] Referring to FIG. 1, the organic light-emitting dis-
play device according to an embodiment of the present dis-
closure can include an organic light-emitting panel 10, a
controller 30, a scan driver 40 and a data driver 50,

[0028] The scan driver 40 can apply first and second scan
signals S1 and S2 to the organic light-emitting panel 10.
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[0029] The data driver 50 can apply data voltages to the
organic light-emitting panel 10.

[0030] The organic light-emitting panel 10 can include a
plurality of scan lines GL1~GLn and GL'1~GL'n, a plurality
of data lines DL1~DLm, a plurality of first power lines
PL1~PLm and a plurality of second power lines PL'1~PL'm,
as shown in FIG. 2.

[0031] Although itis not shown in the drawings, the organic
light-emitting panel 10 may further include a plurality of
signal lines.

[0032] A plurality of pixel regions P can be defined by the
scan lines GL1~GLn and data lines DL.1~DLm which are
crossed with each other. These pixel regions P can be
arranged in a matrix shape. Each of the pixel regions P can be
electrically connected to the first scan line GL1~GLn, the
second scan line GL'1~GL'n, the data line DL1~DLm, the
first power line PLI1PLm, and the second power line
PL'1~PL'm.

[0033] For example, the first and second scan line
GL1~GLn and GL"1~GL'n can be electrically connected to
the plurality of pixel regions P arranged in a horizontal direc-
tion. The data line DL.1~DLm can be electrically connected to
the plurality of pixel regions P arranged in a vertical direction.
[0034] Such a pixel region P can receive first and second
scan signals S1 and S2, a pre-charge data voltage Vpre, a data
voltage Vdata and first and second power supply voltages
VDD and VSS. More specifically, the first and second scan
signals S1 and S2 can be applied to the pixel region P through
the first and second scan lines GL1~GLn and GL'1~GL'n.
The pre-charge data voltage Vpre and the data voltage Vdata
can be applied to the pixel region P via the data line
DL1~DLm. The first and second power supply voltages VDD
and VSS can be applied to the pixel region P each through the
first and second power supply lines PLI1~PLm and
PL1~PL'm.

[0035] Meanwhile, sensing information Sensingl includ-
ing a threshold voltage Vth and mobility p of the pixel region
P can be obtained from the pixel region P. The sensing infor-
mation Sensingl may be applied from the pixel region P to the
exterior, for example the data driver 50 of FIG. 1, through the
data line DL1~DLm.

[0036] First through third transistors T1~T3, a storage
capacitor Cst, a load capacitor Cload, and an organic light
emission element OLED can be formed in each of the pixel
regions P, but it is not limited to this. In other words, the
number of transistors and a connection structure therebe-
tween within each of the pixel regions can be modified in a
variety of shapes by a designer. As such, this embodiment can
be applied to every circuit structure of the pixel region which
can be modified by designers.

[0037] The first and second transistors T1 and T2 can
become switching transistors used to transfer signals. The
third transistor T3 can become a drive transistor used to
generate a drive current for driving the organic light emission
element OLED.

[0038] The storage capacitor Cst can have a function to
maintain the data voltage Vdata for one frame period.

[0039] The load capacitor Cload can charge a pre-charge
data voltage Vpre applied from the exterior and apply the
charged pre-charge data voltage Vpre to the organic light
emission element OLED. The load capacitor Cload can pro-
vide the sensing information Sensingl, which includes the
threshold voltage Vth and the mobility p, to the exterior.
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[0040] The organic light emission element OLED is con-
figured to emit light. The organic light emission element
OLED can emit light having brightness which varies with
intensity of the drive current. Such an organic light emission
element OLED can include a red organic light emission ele-
ment OLED configured to emit red light, a green organic light
emission element OLED configured to emit green light, and a
blue organic light emission element OLED configured to emit
blue light.

[0041] The first through third transistors T1~T3 can
become PMOS-type thin film transistors, but it is not limited
to this. The first through third transistors T1~T3 can be
turned-on by a signal of a low level and turned-off by a signal
of a high level.

[0042] The high level can become a ground voltage or a
voltage approaching the ground voltage. The low level can
become a lower voltage than the ground voltage. For
example, the low and high levels can be =10V and 0V, respec-
tively, but it is not limited to this.

[0043] The first power supply voltage VDD can become a
high level signal. The second power supply voltage VSS can
become a low level signal. The first and second power supply
voltages VDD and VSS can be DC (Direct Current) voltages
maintaining fixed levels, respectively.

[0044] FIG. 3 shows the first and second scan lines GL and
GL'. Also, it is shown that first and second scan signals S1 and
S2 are applied to the first and second scan lines GL and GL,
respectively.

[0045] However, the first and scan signals S1 and S2 can
have substantially the same waveform. As such, the same scan
signal can be applied to the first and second transistors T1 and
T2.Inaccordance therewith, only one scan line GI. or GL.' can
be provided to the pixel region, and a single scan signal can be
applied to the first and second transistors T1 and T2 through
the single scan line GL or GL.

[0046] The load capacitor Cload can be connected to the
data line DL. As such, the load capacitor Cload can charge the
pre-charge data voltage Vpre and the data voltage Vdata,
which are applied from the data line DL. Additionally, the
load capacitor Cload can charge the sensing information
Sensingl including the threshold voltage Vth when the sens-
ing information Sensing1 is detected. The sensing informa-
tion Sensingl charged in the load capacitor Cload can be
provided to the exterior through the data line DL.

[0047] A gate electrode of the first transistor T1 can be
connected to the first scan line GL to which the first scan
signal S1 is applied. A source electrode of the first transistor
T1 can be connected to the data line DL. A drain electrode of
the first transistor T1 can be connected to a first node, which
is used for generating a source voltage of the third transistor
T3.

[0048] Suchafirsttransistor T1can be turned-on by the first
scan signal S1 of a low level, which is applied to the first scan
line GL, and enable the pre-charge data voltage Vpre or the
data voltage V'data the data line DL to be charged into the first
node

[0049] The first node can be commonly connected to the
drain electrode of the first transistor T1, the storage capacitor
Cst, a source electrode of the third transistor T3, and the first,
power line PL.

[0050] A gate electrode of the second transistor T2 can be
connected to the second scan line GL' to which the second
scan signal S2 is applied. A source electrode of the second
transistor T2 can be connected to the reference voltage line to
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which a reference voltage Vrefis applied. A drain electrode of
the second transistor T2 can be connected to a second node.
[0051] Such a second transistor T2 can be turned-on by the
second scan signal S2 of the low level, which is applied to the
second scan line GL', and enable the second node to be
discharged to the reference voltage Vref.

[0052] Thesecond node can be commonly connected to the
drain electrode of the second transistor T2 and a gate elec-
trode of the third transistor T3.

[0053] The storage capacitor Cst can be connected between
the first and second nodes. The storage capacitor Cst can
enable the voltage at the second node to be varied with the
variation of a voltage Vs at the first node.

[0054] The gate electrode of the third transistor T3 can be
connected to the second node. The source electrode of the
third transistor T3 can be connected to the first node and the
first power line PL.

[0055] The third transistor T3 can generate a drive current
varying along the voltage on the second node. The third
transistor T3 can apply the drive current to the organic light
emission element OLED.

[0056] The organic light emission element OLED can emit
light by the drive current applied from the third transistor T3.
[0057] Although itisnot shown in FIG. 3, atransistor being
switched by a light emission signal can further be disposed
between the first power line PL and the third transistor T3.
[0058] Such a circuit configuration of the pixel region
shown in FIG. 3 can be driven by signals with waveforms
shown in FIG. 4.

[0059] As shown in FIG. 4, the circuit configuration within
the pixel region can be driven according to three individual
intervals.

[0060] A first interval P1 is a period used to charge the
pre-charge data voltage Vpre into the load capacitor Cload. A
second interval P2 corresponds to another period used to
sense the threshold voltage Vth. A third interval P3 is still
another period used to apply the sensed threshold voltage Vth
to the exterior.

[0061] The operation of the circuit configuration of the
pixel region will now be described in detail in each of the first
through third intervals referring to FIGS. 5A through 5C.
[0062] <First Interval>

[0063] As shown in FIG. SA, the first and second scan
signals S1 and S2 with a high level can be applied to the first
and second scan lines GL, and GL' in the first interval P1.
[0064] As such, the first and second transistor T1 and T2
can be turned-off by the first and second scan signals S1 and
S2 having the high level. Also, the pre-charge data voltage
Vpre can be charged into the load capacitor Cload.

[0065] <Second Interval>

[0066] In the second interval P2, the first and second scan
signals S1 and S2 having a low level can be applied to the first
and second scan lines GL and GL', as shown in FIG. 5B.
[0067] Thefirstand second scan signals S with the low level
can enable the first and second transistors T1 and T2 to be
turned-on. As such, the pre-charge data voltage Vpre charged
into the load capacitor Cload can be charged into the first node
through the first transistor T1, and the reference voltage Vref
can be charged into the second node through the second
transistor T2. In accordance therewith, a drive current can be
applied from the third transistor T3 to the organic light emis-
sion element OLED.

[0068] During the second interval P1, the voltage Vs on the
first node can be discharged to a threshold voltage of the third
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transistor T3. The threshold voltage Vth can be charged into
the load capacitor Cload through the first transistor T1.
[0069] <Third Interval>

[0070] As shown in FIG. 5C, the first and second scan
signals S1 and S2 with the high level can be applied to the first
and second scan lines GL and GL' in the third interval P3.
[0071] Thefirst and second scan signals S1 and S2 with the
high level can force the first and second transistors T1 and T2
to be turned-off. Also, in the third interval P3, the threshold
voltage Vth charged into the load capacitor Cload can be
applied to the exterior through the data line DL as sensing
information Sensingl.

[0072] In the present embodiment, such first through third
intervals P1 through P3 can allow the sensing information
Sensingl including the threshold voltage Vth to be provided
to the exterior.

[0073] Moreover, the present embodiment being driven
according to the first through third intervals P1 through P3
can allow the sensing information Sensingl including mobil-
ity p to be applied to the exterior, as shown in FIGS. 6A
through 6C

[0074] Inother words, first sensing information including a
first voltage Vm1 can be applied to the exterior for a first
sensing interval, as shown in FIG. 6A. In a second interval
second sensing information including a second voltage Vm2
can be applied to the exterior, as shown in FIG. 6B. It is
explained that the first and second sensing information can be
individually detected, but the present embodiment is not lim-
ited to this.

[0075] The second sensing interval can be set longer than
the first sensing interval. In detail, the first and second sensing
intervals can have the same start time point and different end
time points. In this case, there exists a period from the end
time point of the first sensing interval to the end time point of
the second sensing interval can be called as “a mobility detec-
tion interval”.

[0076] The first and second sensing information can be
applied to the controller 30 through the data driver 50 of FIG.
1. As such, the controller 30 can calculate a slope S (or an
inclination), which drops down from the first voltage Vm2 to
the second voltage Vm2 in the mobility detection interval, on
the basis of the first and second sensing information, i.e., the
first and second voltage Vm1 and Vm2. Then, the controller
30 can obtain the mobility it from the slope S. A mobility 1 is
varied with a slope S. In other words, the mobility p is lower
as the slope S gets more smaller, and the mobility p is higher
as the slope S gets more larger. Furthermore, the controller 30
can control a gain value based on the calculated slope S. Such
operation will be explained in detail through the description
for the controller 30 of FIG. 8.

[0077] As shown in FIG. 7, the data driver 50 can include a
DAC (Digital-to-Analog Converter) 52, an ADC (Analog-to-
Digital Converter) 56, and a selector 54.

[0078] The DAC 52 can generate the pre-charge data volt-
age Vpre or the data voltage V'data. To this end, the DAC 52
can convert either a pre-charge data signal Dpre correspond-
ing to a digital signal or a data signal for displaying an image
into a pre-charge data voltage Vpre or a data voltage V'data,
which corresponds to an analog signal.

[0079] The ADC 56 can convert the sensing signal Sens-
ingl of an analog signal obtained from the pixel region P into
the sensing information Sensing2 of a digital signal.

[0080] The selector 54 can electrically connect the data
lines DL1~DLm of the organic light-emitting panel 10 to
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either the DAC 52 or the ADC 56. The selector 54 can be
controlled by a selection signal Sel.

[0081] For example, the selector 54 can be controlled to
electrically connect the data lines DL.1~DLm to the DAC 52
in response to the selection signal Sel having a low level. The
selector 54 can be controlled to electrically connect the data
lines DL1~DLm to the ADC 56 in response to the selection
signal having a high level.

[0082] The pre-charge data signals Dpre corresponding to
the digital signals can be converted into the pre-charge data
voltages Vpre corresponding to the analog signals by means
of the DAC 52 in the first interval P1 of FIG. 4. Also, the
selector 54 can be controlled to electrically connect the data
lines DL1~DLm to the DAC 52 in response to the selection
signal Sel having a low level. As such, the pre-charge data
voltages Vpre can be applied from the DAC 52 to the respec-
tive pixel regions P through the respective data lines
DL1~DLm. In accordance therewith, the pre-charge data
voltages Vpre can be charged into the load capacitors Cload
of the respective pixel regions P.

[0083] In the third interval P3 of FIG. 4, the sensing infor-
mation Sensingl with analog Signals, which are charged into
the load capacitors Cload within the respective pixel regions
P, can be applied to the selector 54 through the respective data
lines DL1~DLm. The selector 54 can be controlled to elec-
trically connect the data lines DL1~DLm to the ADC 56 in
response to the selection signal Sel with the high level. As
such, the sensing information Sensingl of the analog signals
can be applied to the ADC 56. Furthermore, the sensing
information Sensingl with the analog signals can be con-
verted into sensing information Sensing2 with digital signals
by the ADC 56. The converted sensing information Sensing2
including the digital signals can be applied to the controller 30
of FIG. 1.

[0084] Although itis not shown in FIG. 7, the data driver 50
can further include a shift register, a sampling circuit, first and
second latches and so on, in order to process the data signals
for displaying an image. Furthermore, the data driver 50 can
include a buffer for buffering either the pre-charge data volt-
ages Vpre with analog signals or the data voltages V'data with
the analog signals.

[0085] As shown in FIG. 8, the controller 30 can include an
offset adjuster 32, a gain adjuster 34, a data adjuster 36 and a
timing controller 38.

[0086] The offset adjuster 32 can include an offset calcula-
tor 110, an offset LUT (Look-Up table) 120, and an offset
controller 130, as shown in FIG. 9.

[0087] The offset calculator 110 can receive the sensing
information Sensing2 including the threshold voltages Vith,
which are generated in the organic light-emitting panel 10 and
transferred through the data driver 50. Also, the offset calcu-
lator 110 can obtain an offset value from the threshold voltage
Vth, which is included in the sensing information Sensing2,
under control of the offset adjuster 32.

[0088] The offset adjuster 110 of an embodiment can
directly obtain the offset value from the threshold voltage
Vth. Also, the offset calculator 110 can store the obtained
offset value in the offset LUT 120.

[0089] Alternatively, in another embodiment, the offset cal-
culator 110 can be connected to the offset LUT 120 into
which offset information in accordance with a plurality of
threshold voltages is stored in a table shape, unlike that shown
in FI1G. 9. In this case, the offset calculator 110 can read out an
offset value corresponding to the threshold voltage Vth,
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which is included in the sensing information Sensing2, from
the offset LUT 120 on the basis of the threshold voltage Vth
of the sensing information Sensing2.

[0090] The sensing information Sensingl generated in
each of the pixel regions P within the organic light-emitting
panel 10 of FIG. 1 is applied to the offset calculator 110. As
such, the offset calculator 110 can calculate the offset values
for all the pixel regions P. Also, the calculated offset values
can be established or stored into the offset LUT 120 insuch a
manner as to correspond to the respective pixel regions P.
[0091] For instance, the offset value can be used to increase
or decrease the data voltage for displaying an image. As such,
the offset values corresponding to digital signals can sepa-
rately increase or decrease according to the pixel regions P so
that the modulated pixel data signals R', G' and B' for an
image signal are suitably set for the respective pixels of pixel
data signals R, G and B. Hereinafter, the pixel data signal R,
G, and B is called as a first image signal, and the modulated
pixel data signal R', G', and B' is called as a second image
signal.

[0092] Forconvenience of explanation, the offset value can
be explained in an analog signal shape. For example, an offset
value of 0.5V or another offset value of -0.7 can be added to
a data voltage of 5V. In this case, the modulated data voltage
may be 5.5V or 43V.

[0093] A range of the offset value can be varied along a
design specification of a designer, but it is not limited to this.
[0094] Consequently, the offset LUT 120 can store a single
frame of offset values, but it is not limited.

[0095] Referring to FIG. 10, the gain adjuster 34 can
include a gain calculator 210, a gain LUT 220 and a gain
controller 230.

[0096] The gain calculator 210 can receive the first sensing
information including the first voltage Vm1, which is gener-
ated for the first sensing interval as shown in FIG. 6A, and the
second sensing information including the second voltage
Vm2, which is generated for the second sensing interval as
shown in FIG. 6B, from the organic light emitting panel 10 of
FIG. 1. Also, the gain calculator 210 can calculate a slope S
(or an inclination), which drops down from the first voltage
Vm2 to the second voltage Vm2 in the mobility detection
interval as shown in FIG. 6C, from the first and second volt-
ages Vm1 and Vm2 under control of the gain controller 230.
[0097] Then, mobility p can be estimated from the calcu-
lated slope S. If the slope S is gentle, the mobility 1 may
become lower. On the contrary, when the slope s is steep, the
mobility p may become higher.

[0098] The gain calculator 210 can directly obtain the gain
value from the calculated slope S. The obtained gain value can
be stored into the gain LUT 220 by means of the gain calcu-
lator 210.

[0099] In an embodiment, the controller 30 can adjust a
gain value on the basis of the slope S.

[0100] As another embodiment, the gain calculator 210 can
be connected to the gain LUT 220 into which gain informa-
tion in accordance with a plurality of slopes S is stored in a
table shape, unlike that shown in FIG. 10. In this case, the gain
calculator 210 can calculate the slope S on the basis of the first
and second voltages Vm1 and Vm2 each included in the first
and second sensing information, and read out a gain value
corresponding to the calculated slope S from another gain
LUT 220.

[0101] The first and second sensing information including
the first and second voltages Vm1 and Vm2, which are gen-
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erated in each of the pixel regions P within the organic light-
emitting panel 10 of FIG. 1, can be applied to the gain calcu-
lator 210. As such, the gain calculator 210 can calculate the
gain values for all the pixel regions P. Also, the calculated gain
values can be established or stored into the gain LUT 220 in
such amanner as to correspond to the respective pixel regions
P

[0102] Thegainvalue canbe multiplied by the amplitude of
the data voltage for displaying an image, later. In other words,
the gain values corresponding to digital signals can be suit-
ably set for the respective pixels and multiplied by the ampli-
tudes of the data signals for the respective pixels.

[0103] Forexample, a data voltage of 5V can be multiplied
by a gain value of 0.5 or a data voltage of 5V is multiplied by
a gain value of 1.3.

[0104] A range of the gain value can be varied along a
design specification of a designer, but it is not limited to this.

[0105] Consequently, the gain LUT 220 can store a single
frame of gain information.

[0106] Referring to FIG. 8, the data adjuster 36 can adjust
the image signal R', G' and B on the basis of the calculated
offset information from the offset adjuster 32 and the gain
information which is calculated in the gain adjuster 34.

[0107] For example, a single frame of offset information
can be applied from the offset adjuster 32 to the data adjuster
36. As such, the data adjuster 36 can reflect the offset infor-
mation into a first image signal R, G and B and output a
second image signal R', G' and B'. The second image signal
R', G'and B' is applied to the organic light-emitting panel 10
through the data driver 50. As such, an image being compen-
sated for the threshold voltage Vth can be displayed. Thus,
ununiformity of brightness does not generate.

[0108] For another example, a single frame of gain infor-
mation can be applied from the gain adjuster 34 to the data
adjuster 36. As such, the data adjuster 36 can reflect the gain
information to a first image signal R, G and B and output a
second image signal R', G' and B'. The second image signal
R', G'and B' is applied to the organic light-emitting panel 10
through the data driver 50. As such, an image being compen-
sated for the mobility p can be displayed. In accordance
therewith, ununiformity of brightness does not generate.

[0109] The present embodiment can reflect at least one of
the offset information and the gain information to the image
signal R, G and B.

[0110] As an embodiment, the offset information or the
gain information can be calculated or updated every frame.

[0111] Alternatively, the offset information or the gain
information can be calculated or updated every fixed frame
periods. In this case, the fixed frame periods can become one
of 5 frame periods, 10 frame periods and 20 frame periods,
but it is not limited to these.

[0112] Meanwhile, the timing controller 38 can derive tim-
ing signals from a vertical synchronous signal Vsync, a hori-
zontal synchronous signal Hsync and an enable signal. The
timing signals can be used to drive the organic light-emitting
panel 10. Also, the timing signals can include SCS and DCS.
The SCS is scan control signals and the DCS is data control
signals.

[0113] Also, the timing controller 38 can generate and out-
put TCS and MCS using selection signals A1 and A2.
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[0114] The TCS can become a control signal. The TCS can
be used to control not only the sensing information Sensingl
to be obtained from each of pixel regions P but also the offset
information or the gain information to be calculated.

[0115] The MCS can also become a control signal. The
MCS can be used to control not only the image signal R, G
and B to be compensated for the offset information or the gain
information but also an image to be displayed by the com-
pensated image signal R', G' and B'.

[0116] In accordance therewith, when the offset informa-
tion or the gain information is calculated, all the components
within the system can be controlled by the TCS. Also, all the
components within the system can be controlled by the MCS
when the image is displayed.

[0117] Although it is not shown in the drawings, the timing
controller 38 can generate the selection signal, which is
applied to the selector 54 of FIG. 7. However, the timing
controller 38 is not limited to this.

[0118] The embodiment enables the compensation of the
threshold voltage Vth of the pixel region P to be not per-
formed within the pixel region P. Alternatively, in the embodi-
ment, the sensing information Sensing1 about the threshold
voltage Vth, of the drive transistor within the pixel region P is
applied to the controller 30, the offset information used to
compensate for the threshold voltage Vth is calculated by the
controller 30 and reflected into the image signal R, G and B,
and an image is display in the organic light-emitting panel 10
by the image signal reflected with the offset information.
Therefore, the circuit configuration of the pixel region P can
be simplified, and furthermore the aperture ratio of the pixel
region P can be maximized.

[0119] Moreover, the embodiment can enable the sensing
information Sensingl including not only the threshold volt-
age of the drive transistor within the pixel region but also
mobility p to be detected. As such, the offset value and the
gain information can be obtained from the sensing informa-
tion Sensingl and reflected to the image signal R, G and B.
The image signal R', G' and B reflected with the offset value
and the gain information is displayed on the organic light
emitting panel 10. In this manner, both of the threshold volt-
age Vth and the mobility p can be reflected to the image signal
R, G and B. Therefore, more uniform brightness can be pro-
vided.

[0120] Any reference in this specification to “one embodi-
ment,” “an embodiment,” “example embodiment,” etc.,
means that a particular feature, structure, or characteristic
described in connection with the embodiment is included in at
least one embodiment of the invention. The appearances of
such phrases in various places in the specification are not
necessarily all referring to the same embodiment. Further,
when a particular feature, structure, or characteristic is
described in connection with any embodiment, it is submitted
that it is within the purview of one skilled in the art to effect
such feature, structure, or characteristic in connection with
other ones of the embodiments.

[0121] Although embodiments have been described with
reference to a number of illustrative embodiments thereof, it
should be understood that numerous other modifications and
embodiments can be devised by those skilled in the art that
will fall within the spirit and scope of the principles of this
disclosure. More particularly, various variations and modifi-
cations are possible in the component parts and/or arrange-
ments of the subject combination arrangement within the
scope of the disclosure, the drawings and the appended
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claims. In addition to variations and modifications in the
component parts and/or arrangements, alternative uses will
also be apparent to those skilled in the art.

1. An organic light-emitting display device comprising:

an organic light-emitting panel defined into a plurality of
pixel regions, the pixel region including a drive transis-
tor configured to drive an organic light emission element
and a load capacitor configured to charge a threshold
voltage of the drive transistor; and

a controller configured to calculate offset information on
the basis of the threshold voltage and derive a second
image signal by reflecting the offset information to a first
image signal.

2. The organic light-emitting display device of claim 1,

wherein

the load capacitor charges a first voltage in a first sensing
interval and a second voltage in a second sensing inter-
val, and

the controller obtains the gain information from the first
and second voltages and reflects the gain information to
the first image signal.

3. The organic light-emitting display device of claim 2,

further comprising:

ascan driver configured to apply scan signals to the organic
light-emitting panel; and

a data driver configured to apply one of a pre-charge data
voltages and data voltages to the organic light-emitting
panel,

wherein the pre-charge data voltage is used for detecting
the threshold voltage.

4. The organic light-emitting display device of claim 3,

wherein the data driver includes:

a DAC configured to convert a pre-charge data signal and
the second image signal, which each corresponds to
digital signals, into one of the pre-charge data voltage
and the data voltage which each corresponds to analog
signals;

a ADC configured to convert a first sensing information
including the threshold voltage and the first and second
voltages, which each corresponds to the analog signals,
into a second sensing information corresponding the
digital signal; and
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a selector configured to selectively connect the data lines
on the organic light-emitting panel to one of the DAC
and the ADC.

5. The organic light-emitting display device of claim 4,

wherein the controller includes:

an offset adjuster configured to calculate offset information
on the basis of the threshold voltage and store the offset
information; and

a data adjuster configured to generate the second image
signal by reflecting the offset information to the first
image signal.

6. The organic light-emitting display device of claim 5,
wherein the offset adjuster is configured to include an offset
LUT into which the offset information in accordance with a
plurality of threshold voltages is stored in a table, and obtain
the offset information corresponding to the threshold voltage
from the offset LUT.

7. The organic light-emitting display device of claim 5,
wherein the controller further includes:

a gain adjuster configured to calculate a slope on the basis
of the first and second voltages, obtain gain information
from the calculated slope, and store the gain informa-
tion,

wherein the data adjuster reflects the gain information to
the first image signal.

8. The organic light-emitting display device of claim 7,
wherein the slope is derived from the first and second voltages
in a mobility detection interval, which is defined by a differ-
ence between the first and second sensing intervals.

9. The organic light-emitting display device of claim 4,
wherein

the pre-charge data voltage is charged into the load capaci-
tor within the pixel region for a first interval,

the threshold voltage of the drive transistor is detected for
a second interval by enabling the drive transistor
responding to the pre-charge data voltage to be driven,
and

the data driver receives the detected threshold voltage
through the data line for a third interval.



THMBW(EF)

[FRIER 1 (TR A (i)
B (E RN A (i)

54 B R (BRI A (F)
[FRIRE A

LTI\

IPCHEF

CPCH¥S

L 5E4X
H 2T SR
S\ EREERE

BEGF)

HMELETERBESR

E-REES.

BHRKAETREE
US20130083001A1 K (AE)B
US13/644881 FER
FEERERAF

LG DISPLAY CO. , LTD.

LG DISPLAY CO. , LTD.

JEONG Ul TAEK

JEONG, Ul TAEK

G09G3/32 GO6F3/038

patsnap

2013-04-04

2012-10-04

G09G3/3233 G09G2320/0295 G09G2320/043 G09G2300/0814 G09G3/30 G09G3/3208 GO9G3/3266

G09G2300/0426 G09G2310/08
1020110100875 2011-10-04 KR
US9349315

Espacenet USPTO

Sensing?
—HENEXERER  GF  ANAXER  #RENSIMEER Do
g, SMEERSAERRENEDENE L THOBYD SEENEE | 50
ENNEHBAEONELER LN ARCEELHE  HRENET | | R (
ABLHEBELRREE - BRESRS Y CONTROLLER ws | OATA DRIVER
Hoyne —— 68 :
Endble —» Ve W' data [gongiingt

40—

$1,%2|  ORGANIC LIGHT-
EMITTING PANAL

|DDI'|'I<—DDO ==



https://share-analytics.zhihuiya.com/view/1ab30632-70c0-4476-9c27-d0ce3e6e804c
https://worldwide.espacenet.com/patent/search/family/047992116/publication/US2013083001A1?q=US2013083001A1
http://appft.uspto.gov/netacgi/nph-Parser?Sect1=PTO1&Sect2=HITOFF&d=PG01&p=1&u=%2Fnetahtml%2FPTO%2Fsrchnum.html&r=1&f=G&l=50&s1=%2220130083001%22.PGNR.&OS=DN/20130083001&RS=DN/20130083001

