
Printed by Jouve, 75001 PARIS (FR)

(19)
E

P
3 

27
6 

60
0

A
1

TEPZZ¥ 766ZZA_T
(11) EP 3 276 600 A1

(12) EUROPEAN PATENT APPLICATION
published in accordance with Art. 153(4) EPC

(43) Date of publication: 
31.01.2018 Bulletin 2018/05

(21) Application number: 15831213.2

(22) Date of filing: 14.08.2015

(51) Int Cl.:
G09G 3/32 (2016.01)

(86) International application number: 
PCT/CN2015/087014

(87) International publication number: 
WO 2016/150079 (29.09.2016 Gazette 2016/39)

(84) Designated Contracting States: 
AL AT BE BG CH CY CZ DE DK EE ES FI FR GB 
GR HR HU IE IS IT LI LT LU LV MC MK MT NL NO 
PL PT RO RS SE SI SK SM TR
Designated Extension States: 
BA ME
Designated Validation States: 
MA

(30) Priority: 23.03.2015 CN 201510126192

(71) Applicant: BOE Technology Group Co., Ltd.
Beijing 100015 (CN)

(72) Inventor: XIE, Hongjun
Beijing 100176 (CN)

(74) Representative: Gesthuysen Patent- und 
Rechtsanwälte
Patentanwälte 
Huyssenallee 100
45128 Essen (DE)

(54) OLED DISPLAY DEVICE AND METHOD FOR CORRECTING RESIDUAL IMAGE OF OLED 
DISPLAY DEVICE

(57) The embodiments of the present invention pro-
vide an OLED display device and a method for correcting
image sticking of an OLED display device. The OLED
display device comprises 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 embodi-
ments 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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Description

FIELD OF THE INVENTION

[0001] The present invention relates to the field of dis-
play 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, un-
limited visual angle range, wide working temperature
range and so on, therefore it is considered as an emerg-
ing next generation display.
[0003] Active matrix OLED (AMOLED) display panel
is very different with thin film transistor liquid crystal dis-
play (TFT-LCD) in the product characteristic. At present,
for the development of the AMOLED display technology,
a particularly prominent problem is the image sticking.
The image sticking is related to the contour of the dis-
played 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
luminescent material of the OLED display will be aged,
reducing the light emitting efficiency. 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 cor-
recting image sticking and a method for correcting image
sticking of an OLED display device.
[0006] An embodiment of the present invention pro-
vides an OLED display device, the OLED display device
comprises 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 respec-
tive 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 de-
grees 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 circuit is arranged for obtaining the thresh-
old 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
respective 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 respective 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
comprises a timing circuit for initiating the pixel detecting
circuit with a predetermined time interval.
[0012] An embodiment of the present invention 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.
[0013] Optionally, aging respective OLED pixels in the
OLED pixel array comprises: aging respective OLED pix-
els by displaying an aging image on the OLED pixel array;
the brightness of each pixel in the aging image is inverse-
ly proportional to the aging degree of the pixel.
[0014] Optionally, detecting aging degrees of respec-
tive OLED pixels in the OLED pixel array comprises: de-
tecting 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 driv-
er 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 respective 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
optically 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 driv-
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ing 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
embodiment of the present invention;

Fig. 1b shows detecting a current flowing through
the driver thin film transistor by means of the OLED
pixel circuit shown in Fig. 1a;

Fig. 1c shows detecting a voltage across an OLED
in an OLED pixel by means of the OLED pixel circuit
shown in Fig. 1a;

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

Fig. 3 is a flow chart of a method for correcting image
sticking of an OLED display device according to an-
other embodiment of the present invention.

DETAILED DESCRIPTION OF THE INVENTION

[0023] The specific implementations of the OLED dis-
play 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.
[0024] An embodiment of the present invention pro-
vides an OLED display device, the OLED display device
comprises 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 respec-
tive OLED pixels are the same; the brightness of each
pixel in the aging image is inversely proportional to the
aging degree of the pixel.
[0025] According to the OLED display device provided
by the embodiments of the present invention, aging de-
grees 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.
[0026] For example, 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 magnifying) the image
sticking data of the pixel. The aging image is then dis-
played on the OLED display device for a predetermined
time length, realizing the aging.
[0027] In the context of the present disclosure, the "ag-
ing degree" of an OLED pixel can be represented with a
parameter relating to aging of the OLED pixel (for exam-
ple, 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 repre-
sented with a normalized value or other converted val-
ues.
[0028] The pixel detecting circuits will be illustrated
with the following nonrestrictive examples shown in Figs.
1a-1c. As shown in Fig. 1a, in an OLED pixel circuit of
an OLED display device: a drain voltage VDD is connect-
ed 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.
[0029] 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 consistent 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; there-
fore, it is very suitable for detecting the aging degree of
each OLED pixel.
[0030] As shown in Fig. 1b, the switching thin film tran-
sistor 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. 1b).
Therefore, the threshold voltage of the driver thin film
transistor in each OLED pixel can be obtained by detect-
ing the current flowing through the driver thin film tran-
sistor.
[0031] Therefore, optionally, the aging degrees of re-
spective OLED pixels are indicated by a threshold volt-
age 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.
[0032] In particular, 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.
[0033] As shown in Fig. 1c, the driver thin film transistor
T1 can be switched off with the scanning line G1; the
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switching thin film transistor T3 can be switched on with
the scanning line G2; meanwhile, a fixed current (as
shown with the arrow in Fig. 1c) 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.
[0034] Therefore, optionally, the aging degrees of re-
spective 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.
[0035] 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 volt-
age across an OLED can also be applied into the em-
bodiments of the present invention. For example, 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.
[0036] Optionally, the OLED display device further
comprises 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,
correcting the image sticking can then be realized auto-
matically and flexibly.
[0037] An embodiment of the present invention also
provides a method for correcting image sticking of an
OLED display device, the OLED display device compris-
ing an OLED pixel array; the method comprises: detect-
ing 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 respec-
tive OLED pixels are the same.
[0038] According to the method provided by the em-
bodiments of the present invention, aging degrees of re-
spective OLED pixels in the OLED pixel array can be
detected, such that the image sticking of the OLED dis-
play device can be corrected by adjusting the aging de-
grees of respective OLED pixels.
[0039] Optionally, aging respective OLED pixels in the
OLED pixel array comprises: aging respective OLED pix-
els by displaying an aging image on the OLED pixel array;
the brightness of each pixel in the aging image is inverse-
ly proportional to the aging degree of the pixel.
[0040] For example, 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 magnifying) the image
sticking data of the pixel. The aging image is then dis-
played on the OLED display device for a predetermined
time length, realizing the aging.
[0041] Optionally, detecting aging degrees of respec-
tive OLED pixels in the OLED pixel array comprises: de-

tecting 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.
[0042] In this embodiment, the method for correcting
image sticking of an OLED display device can comprise:

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 transistor or a voltage across an OLED);

Step S12: generating an aging image with aging de-
grees of respective OLED pixels;

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

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 dif-
ference 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.

[0043] Therefore, optionally, the aging degrees of re-
spective OLED pixel are indicated by a threshold voltage
of a driver thin film transistor in respective OLED pixels.
[0044] 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.
[0045] Optionally, the aging degrees of respective
OLED pixels are indicated by a voltage across an OLED
in respective OLED pixels.
[0046] 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
optically 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.
[0047] In this embodiment, the method for correcting
image sticking of an OLED display device can comprise:

Step S21: detecting the aging degrees of respective
OLED pixels in the OLED pixel array by optically im-
aging the OLED pixel array (e.g., brightness values
of respective OLED pixels under a certain gray
scale);

Step S22: generating an aging image with aging de-
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grees of respective OLED pixels;

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

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 consistent; if the aging degrees of respective
OLED pixels are not consistent, then Step S22
should be performed again. For example, if the max-
imum 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.

[0048] Therefore, optionally, the aging degrees of re-
spective OLED pixels are indicated by a brightness of
respective OLED pixels.
[0049] 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.
[0050] 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 corre-
sponding to non-zero gray scales for respective OLED
pixels, so as to restore the overall brightness of the OLED
display device.
[0051] Optionally, the steps of detecting (e.g., Step 11
in the embodiment shown in Fig. 2 or Step 13 in the em-
bodiment shown in Fig. 3) and aging (e.g., Step 13 in the
embodiment shown in Fig. 2 or Step 23 in the embodi-
ment shown in Fig. 3) are performed with a predeter-
mined 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.
[0052] According to the OLED display device and the
method provided by the embodiments of the present in-
vention, 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.
[0053] 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 be-
long to the scopes of the claims of the present invention
and the equivalent technologies thereof, the present in-
vention also intends to cover these modifications and var-
iations.

Claims

1. An OLED display device, the OLED display device
comprises an OLED pixel array; characterized in
that the OLED display device further comprises:

a pixel detecting circuit for detecting aging de-
grees of respective OLED pixels in the OLED
pixel array;
wherein respective OLED pixels are aged by dis-
playing 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,
characterized in that 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 ob-
taining the threshold voltage of the driver thin film
transistor in respective OLED pixels.

3. The OLED display device as claimed in claim 2,
characterized in that the pixel detecting circuit ob-
tains the threshold voltage of the driver thin film tran-
sistor in respective OLED pixels by detecting a cur-
rent flowing through the driver thin film transistor.

4. The OLED display device as claimed in claim 1,
characterized in that the aging degrees of respec-
tive OLED pixels are indicated by a voltage across
an OLED in respective OLED pixels; the pixel de-
tecting circuit is arranged for obtaining the voltage
across the OLED in respective OLED pixels.

5. The OLED display device as claimed in claim 1,
characterized in that the OLED display device fur-
ther 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; characterized in that 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, characterized in
that aging respective OLED pixels in the OLED pixel
array comprises:
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aging respective OLED pixels by displaying an
aging image on the OLED pixel array; the bright-
ness 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, characterized in
that 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 de-
tecting circuit.

9. The method as claimed in claim 8, characterized in
that the aging degrees of respective OLED pixel are
indicated by a threshold voltage of a driver thin film
transistor in respective OLED pixels.

10. The method as claimed in claim 9, characterized in
that the threshold voltage of the driver thin film tran-
sistor in respective OLED pixels is obtained by de-
tecting a current flowing through the driver thin film
transistor.

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

12. The method as claimed in claim 6, characterized in
that 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 imag-
ing the OLED pixel array.

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

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

after the step of aging, increasing data line volt-
age and/or driving voltage corresponding to
non-zero gray scales for respective OLED pix-
els.

15. The method as claimed in any one of claims 6-14,
characterized in that the steps of detecting and ag-
ing are performed with a predetermined time interval.
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