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(57) ABSTRACT

The embodiments of the present invention provide an OLED
display device and a method for correcting image sticking of
an OLED display device. The OLED display device com-
prises an OLED pixel array; a pixel detecting circuit for
detecting aging degrees of respective OLED pixels in the
OLED pixel array; wherein respective OLED pixel are aged
by displaying an aging image on the OLED pixel array, such
that the aging degrees of respective OLED pixels are the
same; the brightness of each pixel in the aging image is
inversely proportional to the aging degree of the pixel.
According to the OLED display device and the method
provided by the embodiments of the present invention,
various approaches can be applied for detecting the aging
degrees of respective OLED pixels in the OLED pixel array,
such that the image sticking of the OLED display device can
be corrected by adjusting the aging degrees of respective
OLED pixels.
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OLED DISPLAY DEVICE AND METHOD
FOR CORECTING IMAGE STICKING OF
OLED DISPLAY DEVICE

FIELD OF THE INVENTION

[0001] The present invention relates to the field of display
technology, particularly to an OLED display device and a
method for correcting image sticking of an OLED display
device.

BACKGROUND OF THE INVENTION

[0002] OLED (Organic Light-Emitting Diode) display is a
kind of all solid state, active light emitting display. OLED
display has the characteristics of high brightness, high
contrast, ultra thin and light, low power consumption,
unlimited visual angle range, wide working temperature
range and so on, therefore it is considered as an emerging
next generation display.

[0003] Active matrix OLED (AMOLED) display panel is
very different with thin film transistor liquid crystal display
(TFT-LCD) in the product characteristic. At present, for the
development of the AMOLED display technology, a par-
ticularly prominent problem is the image sticking. The
image sticking is related to the contour of the displayed
image. Different displayed gray scales will cause a great
difference between the drain currents of driving thin film
transistors; meanwhile, the difference between the gate-
source voltages (Vgs) of respective thin film transistors
(TFT) causes different effects of voltage stress on respective
thin film transistors; therefore, on the screen, different TFT
threshold voltage (Vth) drifts may be generated for OLED
pixels on the display, having a contour of the displayed
image.

[0004] In addition, after a long-term use, the electro lumi-
nescent material of the OLED display will be aged, reducing
the light emitting efliciency. This will also cause the image
sticking of the OLED display.

SUMMARY OF THE INVENTION

[0005] In view of this, the embodiments of the present
invention provide an OLED display device capable of
correcting image sticking and a method for correcting image
sticking of an OLED display device.

[0006] An embodiment of the present invention provides
an OLED display device, the OLED display device com-
prises an OLED pixel array; characterized in that the OLED
display device further comprises: a pixel detecting circuit for
detecting aging degrees of respective OLED pixels in the
OLED pixel array; wherein respective OLED pixels are
aged by displaying an aging image on the OLED pixel array,
such that the aging degrees of respective OLED pixels are
the same; the brightness of each pixel in the aging image is
inversely proportional to the aging degree of the pixel.
[0007] According to the OLED display device provided by
the embodiments of the present invention, aging degrees of
respective OLED pixels in the OLED pixel array can be
detected with the pixel detecting circuit, such that the image
sticking of the OLED display device can be corrected by
adjusting the aging degrees of respective OLED pixels.
[0008] Optionally, the aging degrees of respective OLED
pixels are indicated by a threshold voltage of a driver thin
film transistor in respective OLED pixels; the pixel detecting
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circuit is arranged for obtaining the threshold voltage of the
driver thin film transistor in respective OLED pixels.
[0009] In particular, the pixel detecting circuit obtains the
threshold voltage of the driver thin film transistor in respec-
tive OLED pixels by detecting a current flowing through the
driver thin film transistor.

[0010] Optionally, the aging degrees of respective OLED
pixels are indicated by a voltage across an OLED in respec-
tive OLED pixels; the pixel detecting circuit is arranged for
obtaining the voltage across the OLED in respective OLED
pixels.

[0011] Optionally, the OLED display device further com-
prises a timing circuit for initiating the pixel detecting circuit
with a predetermined time interval.

[0012] An embodiment of the present invention provides
a method for correcting image sticking of an OLED display
device, the OLED display device comprising an OLED pixel
array; the method comprises: detecting aging degrees of
respective OLED pixels in the OLED pixel array; and aging
respective OLED pixels in the OLED pixel array, such that
the aging degrees of respective OLED pixels are the same.
[0013] Optionally, aging respective OLED pixels in the
OLED pixel array comprises: aging respective OLED pixels
by displaying an aging image on the OLED pixel array; the
brightness of each pixel in the aging image is inversely
proportional to the aging degree of the pixel.

[0014] Optionally, detecting aging degrees of respective
OLED pixels in the OLED pixel array comprises: detecting
the aging degrees of respective OLED pixels in the OLED
pixel array with a pixel detecting circuit.

[0015] Optionally, the aging degrees of respective OLED
pixel are indicated by a threshold voltage of a driver thin
film transistor in respective OLED pixels.

[0016] Optionally, the threshold voltage of the driver thin
film transistor in respective OLED pixels is obtained by
detecting a current flowing through the driver thin film
transistor.

[0017] Optionally, the aging degrees of respective OLED
pixels are indicated by a voltage across an OLED in respec-
tive OLED pixels.

[0018] Optionally, aging respective OLED pixels in the
OLED pixel array comprises: detecting the aging degrees of
respective OLED pixels in the OLED pixel array by opti-
cally imaging the OLED pixel array.

[0019] Optionally, the aging degrees of respective OLED
pixels are indicated by a brightness of respective OLED
pixels.

[0020] Optionally, the method further comprises: after the

step of aging, increasing data line voltage and/or driving
voltage corresponding to non-zero gray scales for respective
OLED pixels.

[0021] Optionally, the steps of detecting and aging are
performed with a predetermined time interval.

BRIEF DESCRIPTION OF THE DRAWINGS

[0022] FIG. 1a is a schematic diagram of an OLED pixel
circuit in an OLED display device according to an embodi-
ment of the present invention;

[0023] FIG. 15 shows detecting a current flowing through
the driver thin film transistor by means of the OLED pixel
circuit shown in FIG. 1a;

[0024] FIG. 1¢ shows detecting a voltage across an OLED
in an OLED pixel by means of the OLED pixel circuit
shown in FIG. 1a;
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[0025] FIG. 2 is a flow chart of a method for correcting
image sticking of an OLED display device according to an
embodiment of the present invention; and

[0026] FIG. 3 is a flow chart of a method for correcting
image sticking of an OLED display device according to
another embodiment of the present invention.

DETAILED DESCRIPTION OF THE
INVENTION

[0027] The specific implementations of the OLED display
device and the method for correcting image sticking of an
OLED display device provided by the embodiments of the
present invention will be explained in detail below with
reference to the drawings.

[0028] An embodiment of the present invention provides
an OLED display device, the OLED display device com-
prises an OLED pixel array; characterized in that the OLED
display device further comprises: a pixel detecting circuit for
detecting aging degrees of respective OLED pixels in the
OLED pixel array; wherein respective OLED pixels are
aged by displaying an aging image on the OLED pixel array,
such that the aging degrees of respective OLED pixels are
the same; the brightness of each pixel in the aging image is
inversely proportional to the aging degree of the pixel.
[0029] According to the OLED display device provided by
the embodiments of the present invention, aging degrees of
respective OLED pixels in the OLED pixel array can be
detected with the pixel detecting circuit, such that the image
sticking of the OLED display device can be corrected by
adjusting the aging degrees of respective OLED pixels.
[0030] Forexample, at least one parameter of a pixel, such
as a threshold voltage of a driver thin film transistor or a
voltage across an OLED, can be used to form an image
sticking data of the pixel, thereby obtaining the image
sticking data of respective pixels on the entire screen. An
aging image can be obtained by reversing (and optionally,
proportionally magnifving) the image sticking data of the
pixel. The aging image is then displayed on the OLED
display device for a predetermined time length, realizing the
aging.

[0031] In the context of the present disclosure, the “aging
degree” of an OLED pixel can be represented with a
parameter relating to aging of the OLED pixel (for example,
but not limited to a threshold voltage of a driver thin film
transistor or a voltage across an OLED); similarly, the
“aging degree” of an OLED pixel can also be represented
with a normalized value or other converted values.

[0032] The pixel detecting circuits will be illustrated with
the following nonrestrictive examples shown in FIGS.
la-1c. As shown in FIG. 14, in an OLED pixel circuit of an
OLED display device: a drain voltage VDD is connected to
a drain of a driver thin film transistor T1; a source of the
driver thin film transistor T1 is connected to an end of an
OLED:; the other end of the OLED is connected to VSS; a
scanning line G1 controls an addressing thin film transistor
T2; a source of a switching thin film transistor T3 is
connected to a source of the driver thin film transistor T1, a
drain of T3 is connected to a sensing line Sense; and a
scanning line G2 controls the switching thin film transistor
T3.

[0033] In the existing technology, a sensing line Sense is
usually used only for compensating the brightness of each
OLED pixel in a form of external compensation, such that
the brightness of respective OLED pixels tends to be con-
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sistent under the same gray scale. The inventor realized that
by applying a detecting circuit such as the sensing line
Sense, the electrical status of each OLED pixel can then be
accurately and directly obtained; therefore, itis very suitable
for detecting the aging degree of each OLED pixel.

[0034] As shown in FIG. 1b, the switching thin film
transistor T3 can be switched on with the scanning line G2,
so that a current of the driver thin film transistor T1 flows
into the sensing line Sense through the switching thin film
transistor T3 (as shown with the arrow in FIG. 156). There-
fore, the threshold voltage of the driver thin film transistor
in each OLED pixel can be obtained by detecting the current
flowing through the driver thin film transistor.

[0035] Therefore, optionally, the aging degrees of respec-
tive OLED pixels are indicated by a threshold voltage of a
driver thin film transistor in respective OLED pixels; the
pixel detecting circuit is arranged for obtaining the threshold
voltage of the driver thin film transistor in respective OLED
pixels.

[0036] In particular, the pixel detecting circuit obtains the
threshold voltage of the driver thin film transistor in respec-
tive OLED pixels by detecting a current flowing through the
driver thin film transistor.

[0037] As shown in FIG. 1¢, the driver thin film transistor
T1 can be switched off with the scanning line G1; the
switching thin film transistor T3 can be switched on with the
scanning line G2; meanwhile, a fixed current (as shown with
the arrow in FI1G. 1¢) can be transferred with the sensing line
Sense. In this way, the voltage of the sensing line Sense can
be detected, thereby obtaining the voltage across the OLED.
[0038] Therefore, optionally, the aging degrees of respec-
tive OLED pixels are indicated by a voltage across an OLED
in respective OLED pixels; the pixel detecting circuit is
arranged for obtaining the voltage across the OLED in
respective OLED pixels.

[0039] Though the pixel detecting circuits provided by the
embodiments of the present invention are illustrated with
FIGS. 1a-1c, those skilled in the art can understand that
circuits with other forms capable of detecting a threshold
voltage of a driver thin film transistor or a voltage across an
OLED can also be applied into the embodiments of the
present invention. For exaniple, a same scanning line can be
used to control the addressing thin film transistor T2 and the
switching thin film transistor T3 in FIGS. 1a-1c.

[0040] Optionally, the OLED display device further com-
prises a timing circuit for initiating the pixel detecting circuit
with a predetermined time interval. By initiating the pixel
detecting circuit with a predetermined time interval, correct-
ing the image sticking can then be realized automatically
and flexibly.

[0041] An embodiment of the present invention also pro-
vides a method for correcting image sticking of an OLED
display device, the OLED display device comprising an
OLED pixel array; the method comprises: detecting aging
degrees of respective OLED pixels in the OLED pixel array;
and aging respective OLED pixels in the OLED pixel array,
such that the aging degrees of respective OLED pixels are
the same.

[0042] According to the method provided by the embodi-
ments of the present invention, aging degrees of respective
OLED pixels in the OLED pixel array can be detected, such
that the image sticking of the OLED display device can be
corrected by adjusting the aging degrees of respective
OLED pixels.
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[0043] Optionally, aging respective OLED pixels in the
OLED pixel array comprises: aging respective OLED pixels
by displaying an aging image on the OLED pixel array; the
brightness of each pixel in the aging image is inversely
proportional to the aging degree of the pixel.

[0044] Forexample, at least one parameter of a pixel, such
as a threshold voltage of a driver thin film transistor or a
voltage across an OLED, can be used to form an image
sticking data of the pixel, thereby obtaining the image
sticking data of respective pixels on the entire screen. An
aging image can be obtained by reversing (and optionally,
proportionally magnifving) the image sticking data of the
pixel. The aging image is then displayed on the OLED
display device for a predetermined time length, realizing the
aging.

[0045] Optionally, detecting aging degrees of respective
OLED pixels in the OLED pixel array comprises: detecting
the aging degrees of respective OLED pixels in the OLED
pixel array with a pixel detecting circuit. FIG. 2 is a flow
chart of a method for correcting image sticking of an OLED
display device according to an embodiment of the present
invention.

[0046] In this embodiment, the method for correcting
image sticking of an OLED display device can comprise:
[0047] Step S11: detecting the aging degrees of respective
OLED pixels in the OLED pixel array with a pixel detecting
circuit (e.g., a threshold voltage of a driver thin film tran-
sistor or a voltage across an OLED);

[0048] Step S12: generating an aging image with aging
degrees of respective OLED pixels;

[0049] Step S13: aging the OLED pixels in the OLED
pixel array respectively with the aging image; and

[0050] an optional Step S14: applying the pixel detecting
circuit to determine whether the aging degrees of respective
OLED pixels in the OLED pixel array are consistent; if the
aging degrees of respective OLED pixels are not consistent,
then Step S12 should be performed again. For example, if
the maximum difference for the aging degrees of respective
OLED pixels in the OLED pixel array is greater than 4% of
the average aging degree, it can be considered that the aging
degrees of respective OLED pixels are not consistent.
[0051] Therefore, optionally, the aging degrees of respec-
tive OLED pixel are indicated by a threshold voltage of a
driver thin film transistor in respective OLED pixels.
[0052] Optionally, the threshold voltage of the driver thin
film transistor in respective OLED pixels is obtained by
detecting a current flowing through the driver thin film
transistor.

[0053] Optionally, the aging degrees of respective OLED
pixels are indicated by a voltage across an OLED in respec-
tive OLED pixels.

[0054] Optionally, aging respective OLED pixels in the
OLED pixel array comprises: detecting the aging degrees of
respective OLED pixels in the OLED pixel array by opti-
cally imaging the OLED pixel array. FIG. 3 is a flow chart
of a method for correcting image sticking of an OLED
display device according to another embodiment of the
present invention.

[0055] In this embodiment, the method for correcting
image sticking of an OLED display device can comprise:
[0056] Step S21: detecting the aging degrees of respective
OLED pixels in the OLED pixel array by optically imaging
the OLED pixel array (e.g., brightness values of respective
OLED pixels under a certain gray scale);
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[0057] Step S22: generating an aging image with aging
degrees of respective OLED pixels;

[0058] Step S23: aging the OLED pixels in the OLED
pixel array respectively with the aging image; and

[0059] an optional Step S24: optically imaging the OLED
pixel array to determine whether the aging degrees of
respective OLED pixels in the OLED pixel array are con-
sistent; if the aging degrees of respective OLED pixels are
not consistent, then Step S22 should be performed again. For
example, if the maximum difference for the aging degrees of
respective OLED pixels in the OLED pixel array is greater
than 4% of the average aging degree, it can be considered
that the aging degrees of respective OLED pixels are not
consistent.

[0060] Therefore, optionally, the aging degrees of respec-
tive OLED pixels are indicated by a brightness of respective
OLED pixels.

[0061] For example, if image sticking can be observed
during the use of the AMOLED product, the AMOLED
display can then be photographed with an optical device, so
as to obtain the aging degrees of respective OLED pixels in
the OLED pixel array.

[0062] Optionally, the method further comprises: after the
step of aging (e.g., Step 13 in the embodiment shown in FIG.
2 or Step 23 in the embodiment shown in FIG. 3), increasing
data line voltage and/or driving voltage corresponding to
non-zero gray scales for respective OLED pixels, so as to
restore the overall brightness of the OLED display device.
[0063] Optionally, the steps of detecting (e.g., Step 11 in
the embodiment shown in FIG. 2 or Step 13 in the embodi-
ment shown in FIG. 3) and aging (e.g., Step 13 in the
embodiment shown in FIG. 2 or Step 23 in the embodiment
shown in FIG. 3) are performed with a predetermined time
interval. By performing the steps of detecting and aging with
a predetermined time interval, correcting the image sticking
can then be realized automatically and flexibly.

[0064] According to the OLED display device and the
method provided by the embodiments of the present inven-
tion, various approaches can be applied for detecting the
aging degrees of respective OLED pixels in the OLED pixel
array, such that the image sticking of the OLED display
device can be corrected by adjusting the aging degrees of
respective OLED pixels.

[0065] Apparently, the skilled person in the art can make
various modifications and variations to the present invention
without departing from the spirit and scope of the present
invention. In this way, provided that these modifications and
variations of the present invention belong to the scopes of
the claims of the present invention and the equivalent
technologies thereof, the present invention also intends to
cover these modifications and variations.

1. An OLED display device, the OLED display device
comprises an OLED pixel array; wherein the OLED display
device further comprises:

a pixel detecting circuit for detecting aging degrees of

respective OLED pixels in the OLED pixel array;
wherein respective OLED pixels are aged by displaying
an aging image on the OLED pixel array, such that the
aging degrees of respective OLED pixels are the same;
the brightness of each pixel in the aging image is
inversely proportional to the aging degree of the pixel.

2. The OLED display device as claimed in claim 1,
wherein the aging degrees of respective OLED pixels are
indicated by a threshold voltage of a driver thin film tran-



US 2017/0039946 A1l

sistor in respective OLED pixels; the pixel detecting circuit
is arranged for obtaining the threshold voltage of the driver
thin film transistor in respective OLED pixels.

3. The OLED display device as claimed in claim 2,
wherein the pixel detecting circuit obtains the threshold
voltage of the driver thin film transistor in respective OLED
pixels by detecting a current flowing through the driver thin
film transistor.

4. The OLED display device as claimed in claim 1,
wherein the aging degrees of respective OLED pixels are
indicated by a voltage across an OLED in respective OLED
pixels; the pixel detecting circuit is arranged for obtaining
the voltage across the OLED in respective OLED pixels.

5. The OLED display device as claimed in claim 1,
wherein the OLED display device further comprises:

a timing circuit for initiating the pixel detecting circuit

with a predetermined time interval.
6. A method for correcting image sticking of an OLED
display device, the OLED display device comprising an
OLED pixel array; wherein the method comprises:
detecting aging degrees of respective OLED pixels in the
OLED pixel array; and

aging respective OLED pixels in the OLED pixel array,
such that the aging degrees of respective OLED pixels
are the same.

7. The method as claimed in claim 6, wherein aging
respective OLED pixels in the OLED pixel array comprises:

aging respective OLED pixels by displaying an aging

image on the OLED pixel array; the brightness of each
pixel in the aging image is inversely proportional to the
aging degree of the pixel.

8. The method as claimed in claim 6, wherein detecting
aging degrees of respective OLED pixels in the OLED pixel
array comprises:

detecting the aging degrees of respective OLED pixels in

the OLED pixel array with a pixel detecting circuit.
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9. The method as claimed in claim 8, wherein the aging
degrees of respective OLED pixel are indicated by a thresh-
old voltage of a driver thin film transistor in respective
OLED pixels.

10. The method as claimed in claim 9, wherein the
threshold voltage of the driver thin film transistor in respec-
tive OLED pixels is obtained by detecting a current flowing
through the driver thin film transistor.

11. The method as claimed in claim 8, wherein the aging
degrees of respective OLED pixels are indicated by a
voltage across an OLED in respective OLED pixels.

12. The method as claimed in claim 6, wherein aging
respective OLED pixels in the OLED pixel array comprises:

detecting the aging degrees of respective OLED pixels in

the OLED pixel array by optically imaging the OLED
pixel array.

13. The method as claimed in claim 12, wherein the aging
degrees of respective OLED pixels are indicated by a
brightness of respective OLED pixels.

14. The method as claimed in claim 12, wherein the
method further comprises:

after the step of aging, increasing data line voltage and/or

driving voltage corresponding to non-zero gray scales
for respective OLED pixels.

15. The method as claimed in claim 6, wherein the steps
of detecting and aging are performed with a predetermined
time interval.

16. The method as claimed in claim 7, wherein the steps
of detecting and aging are performed with a predetermined
time interval.

17. The method as claimed in claim 8, wherein the steps
of detecting and aging are performed with a predetermined
time interval.

18. The method as claimed in claim 12, wherein the steps
of detecting and aging are performed with a predetermined
time interval.
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