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(57) ABSTRACT

The present disclosure relates to a method for driving an
organic light emitting display device, a driving controller,
and a display device. When startup detection is required to
be performed on the display compensation parameter of the
organic light emitting display device, the startup detection is
performed on the display compensation parameter of the
organic light emitting display device to obtain a new com-
pensation parameter value, and startup compensation dis-
play is performed based on the new compensation parameter
value. When shutdown detection is required to be performed
on the display compensation parameter of the organic light

(51) Int. CL emitting display device, the shutdown detection is per-
G09G 3/3258 (2006.01) formed on the organic light emitting display device to obtain
HOIL 27/32 (2006.01) an updated compensation parameter value, and the updated
G09G 3/00 (2006.01) compensation parameter value is stored.
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METHOD FOR DRIVING ORGANIC LIGHT
EMITTING DISPLAY DEVICE, DRIVING
CONTROLLER AND DISPLAY DEVICE

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] The present application is a § 371 national phase
application of, and is based upon, International Application
No. PCT/CN2019/072548, filed on Jan. 21, 2019, which
claims the benefit of and priority to Chinese Patent Appli-
cation No. 201810549367.7, filed on May 31, 2018, where
the entire contents of which are incorporated herein by
reference.

TECHNICAL FIELD

[0002] The present disclosure relates to the field of display
technologies and, more particularly, to a method for driving
an organic light emitting display device, a driving controller,
and a display device.

BACKGROUND

[0003] With the continuous advancement of technology,
users pay more attention to the price and practicality of
products and, meanwhile, they also have increased demand
regarding the quality of the products. In the field of displays,
especially in the field of organic light-emitting displays
(OLEDs), improving the display quality of an image has
always been the direction of technicians. In an OLED
display device, a change in the characteristics of a driving
thin-film transistor (TFT) can affect the display quality.

SUMMARY

[0004] The present disclosure provides a method for driv-
ing an organic light emitting display device, a drive con-
troller, and a display device.

[0005] According to one aspect of the present disclosure,
a method for driving an organic light emitting display device
is provided, the organic light emitting display device includ-
ing a plurality of pixel units, each pixel unit including a pixel
driving circuit and a light emitting element coupled to the
pixel driving circuit, and the pixel driving circuit including
a driving transistor. The method includes:

[0006] during a startup operation stage of the organic light
emitting display device, determining whether startup detec-
tion is required to be performed on a display compensation
parameter of the organic light emitting display device;

[0007] when the startup detection is required to be per-
formed on the display compensation parameter of the
organic light emitting display device, performing startup
operations of:

[0008] performing the startup detection on the display
compensation parameter of the organic light emitting
display device to obtain a new compensation parameter
value; and

[0009] performing startup compensation display based
on the new compensation parameter value;

[0010] during a shutdown operation stage of the organic
light emitting display device, determining whether shut-
down detection is required to be performed for the organic
light emitting display device; and
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[0011] when the shutdown detection is required to be
performed on the display compensation parameter of the
organic light emitting display device, performing shutdown
operations of:

[0012] performing the shutdown detection on the
organic light emitting display device to obtain an
updated compensation parameter value; and

[0013] storing the updated compensation parameter
value.

[0014] According to some embodiments, the display com-
pensation parameter includes at least one of an electrical
compensation parameter and an optical compensation
parameter.

[0015] According to some embodiments, the electrical
compensation parameter includes a threshold voltage and/or
mobility of the driving transistor of each pixel unit, and/or
a threshold voltage of the light emitting element of each
pixel unit.

[0016] According to some embodiments, the optical com-
pensation parameter includes a luminance lookup table and
a luminance fitting parameter for each pixel unit.

[0017] According to some embodiments, when the startup
detection is performed on the display compensation param-
eter of the organic light emitting display device, the display
compensation parameter further includes an environmental
compensation parameter, and the environmental compensa-
tion parameter includes at least one of an ambient light
parameter, a user viewing distance, and a current luminance
of the organic light emitting display device.

[0018] According to some embodiments, determining
whether startup detection is required to be performed on a
display compensation parameter of the organic light emit-
ting display device includes: determining whether to per-
form the startup detection according to at least one of a
shutdown rest time duration, a temperature difference value
between the time of startup and the last time of shutdown,
and a stage-cumulative display time duration.

[0019] According to some embodiments, the shutdown
operation further includes: acquiring and storing at least one
of'an ambient temperature, a panel temperature, and a circuit
board temperature at the time of shutdown.

[0020] According to some embodiments, the startup
operation further includes: acquiring at least one of an
ambient temperature, a panel temperature of the organic
light emitting display device, and a circuit board tempera-
ture of the organic light emitting display device at the time
of startup; and acquiring a corresponding difference value
between at least one of the ambient temperature, the panel
temperature, and the circuit board temperature detected at
the time of startup and at least one of the ambient tempera-
ture, the panel temperature, and the circuit board tempera-
ture at the last time of shutdown.

[0021] According to some embodiments, determining
whether shutdown detection is required to be performed for
the organic light emitting display device includes: determin-
ing whether to perform the shutdown detection according to
at least one of a stage-cumulative display time duration and
a single-time display time duration.

[0022] According to some embodiments, the shutdown
operation further includes: causing the organic light emitting
display device to rest in a black screen for a period of time
before the shutdown detection is performed on the organic
light emitting display device. For example, the organic light
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emitting display rests in the black screen for 30 seconds to
10 minutes according to startup operation time.

[0023] According to some embodiments, the method fur-
ther includes: during a display operation stage, performing
real-time compensation detection on the organic light-emit-
ting display device, and performing compensation display
on display data based on a display compensation parameter
detected in real time.

[0024] According to some embodiments, the method fur-
ther includes: when the startup detection is not required to be
performed on the display compensation parameter of the
organic light emitting display device, using the stored dis-
play compensation parameter to perform startup compensa-
tion display.

[0025] According to another aspect of the present disclo-
sure, a driving controller for an organic light emitting
display device is provided, the organic light emitting display
device including a plurality of pixel units, each pixel unit
including a pixel driving circuit and a light emitting element
coupled to the pixel driving circuit, the pixel driving circuit
including a driving transistor, and the organic light emitting
display device further including a compensation detection
circuit for detecting a display compensation parameter. The
driving controller includes:

[0026] a first detection-determining circuit configured to,
during a startup operation stage of the organic light emitting
display device, determine whether startup detection is
required to be performed on a display compensation param-
eter of the organic light emitting display device;

[0027] a second detection-determining circuit configured
to, during a shutdown operation stage of the organic light
emitting display device, determine whether shutdown detec-
tion is required to be performed for the organic light emitting
display device;

[0028] acompensation detection control circuit configured
to control the compensation detection circuit to perform
startup detection or shutdown detection to obtain a new
compensation parameter value according to the determina-
tion result of the first detection-determining circuit or the
second detection-determining circuit;

[0029] a compensation driving circuit configured to per-
form startup display compensation according to an existing
display compensation parameter or the new compensation
parameter value during the startup operation stage; and
[0030] a memory access circuit configured to access an
external memory.

[0031] According to some embodiments, the driving con-
troller further includes: an external detection data acquisi-
tion circuit configured to acquire external environment
detection data.

[0032] According to some embodiments, the driving con-
troller is integrated in a timing controller.

[0033] According to some embodiments, the first detec-
tion-determining circuit is configured to determine whether
to perform the startup detection according to at least one of
a shutdown rest time duration, a temperature difference
value between the time of startup and the time of shutdown,
and a stage-cumulative display time duration.

[0034] According to some embodiments, the second
detection-determining circuit is configured to determine
whether to perform the shutdown detection according to at
least one of a stage-cumulative display time duration and a
single-time display time duration.
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[0035] According to some embodiments, the compensa-
tion driving circuit is further configured to, during a display
operation stage, perform real-time compensation detection
on the organic light-emitting display device, and perform
compensation display on display data based on a display
compensation parameter detected in real time.

[0036] According to yet another aspect of the present
disclosure, a display device is provided. The display device
includes a plurality of pixel units, each pixel unit including
a pixel driving circuit and a light emitting element coupled
to the pixel driving circuit, the pixel driving circuit including
a driving transistor, the display device further including a
compensation detection circuit, and the display device fur-
ther includes: any one of the driving controller described
above; and a memory for storing data related to display
compensation.

[0037] According to some embodiments, the organic light
emitting display device further includes: a temperature sen-
sor configured to acquire at least one of an ambient tem-
perature, a panel temperature of the organic light emitting
display device, and a circuit board temperature of the
organic light emitting display device.

BRIEF DESCRIPTION OF THE DRAWINGS

[0038] The accompanying drawings are included to pro-
vide a further understanding of the present disclosure. The
accompanying drawings, which are incorporated in the
present application and constitute a part of the present
application, illustrate embodiments of the present disclosure
and, together with the description, serve to explain the
principles of the present disclosure. Understandably, the
following drawings are only some of the embodiments of the
present disclosure, and other drawings can be obtained by
those skilled in the art from theses drawings without paying
creative effort. In the drawing:

[0039] FIG. 1A illustrates an organic light emitting display
device according to an exemplary embodiment of the pres-
ent disclosure;

[0040] FIG. 1B illustrates an exemplary driving circuit of
a pixel unit;
[0041] FIG. 1C illustrates, as an example, a driving circuit

having a detection module;

[0042] FIG. 2 illustrates a flowchart of a method for
driving an organic light emitting display device according to
an exemplary embodiment of the present disclosure;
[0043] FIG. 3 illustrates a flowchart of startup detection of
an organic light emitting display device according to an
exemplary embodiment of the present disclosure;

[0044] FIG. 4 illustrates a flowchart of shutdown detection
of an organic light emitting display device according to an
exemplary embodiment of the present disclosure;

[0045] FIG. 5 illustrates a driving controller for an organic
light emitting display device according to an exemplary
embodiment of the present disclosure;

[0046] FIG. 6 illustrates an organic light emitting display
device according to an exemplary embodiment of the pres-
ent disclosure; and

[0047] FIG. 7 illustrates a data update method according
to an exemplary embodiment of the present disclosure.

DETAILED DESCRIPTION

[0048] Example embodiments will now be described more
fully with reference to the drawings. However, the exem-
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plary embodiments can be embodied in a variety of forms
and should not be construed as being limited to the embodi-
ments set forth herein. Rather, these embodiments are pro-
vided to make the present disclosure more thorough and
complete, and to fully convey the concept of the exemplary
embodiments to those skilled in the art. The same reference
numerals in the drawings denote the same or similar parts,
and the repeated description thereof will be omitted.

[0049] Furthermore, the described features, structures, or
characteristics can be combined in any suitable manner in
one or more embodiments. In the following description,
numerous specific details are set forth to provide a thorough
understanding of the embodiments of the disclosure. How-
ever, it would be appreciated by those skilled in the art that
the technical solutions of the present disclosure can be
practiced without one or more of the specific details, or other
methods, components, materials, devices, steps, etc. can be
employed. In other instances, well-known structures, meth-
ods, devices, implementations, materials, or operations are
not shown or described in detail to avoid obscuring aspects
of the present disclosure.

[0050] The block diagrams shown in the figures do not
necessarily have to correspond to physically separate enti-
ties. That is, these functional entities can be implemented in
software, or implemented in one or more hardware modules
or integrated circuits, or implemented in different networks,
processor devices, and/or microcontroller devices.

[0051] The flowcharts shown in the drawings are merely
illustrative and not necessarily include all of the steps. For
example, some steps can be decomposed, and some steps
can be combined or partially merged, so the actual execution
order can vary depending on the actual situation.

[0052] Inan OLED display device, characteristics of driv-
ing TFTs vary largely when they rest for a long time, operate
for a long time, or when the temperature difference is large.
For example, a threshold voltage parameter of a driving TFT
after a long-term operation will drift forward (be increased)
and a threshold voltage parameter of the driving TFT will
drift negatively (be decreased) after the driving TFT rests for
along time. In the case of long-term operation and long-term
rest, uneven luminance, afterimages, and the like can affect
the image quality due to changes in the characteristics of the
driving TFT when being started up. Further, as the tempera-
ture rises, the parameter of the mobility p of the driving TFT
becomes large and, when the temperature is lowered, the
parameter of the mobility p of the driving TFT becomes
small. When the temperature difference between the shut-
down and the startup is large, the change in characteristic of
the driving TFT is large, which can cause unevenness in the
luminance of the screen of the OLED display device, and
degrade the picture quality.

[0053] The inventors have found that, although a scheme
for performing compensation detection at the time of startup
and shutdown can improve the display quality, there is a
problem that the detection time affects the user experience.
For example, the compensation detection operation at the
time of startup can take 2 seconds or more, and the detection
operation at the time of shutdown can be performed for 30
seconds or more. Sometimes, this will cause an unpleasant
waiting time for the user.

[0054] In addition, the inventors have found that startup
and shutdown detection is not necessary in all cases. For
example, when the usage frequency is relatively high, and
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each operation time period is not excessively long, the
display compensation parameter will not change notably.
[0055] Therefore, the inventors of the present application
have proposed a solution of selectively performing compen-
sation detection during the startup and shutdown processes,
in order to improve the user experience and at the same time
improve the display quality. The technical solutions of the
embodiments of the present disclosure are described in
detail below.

[0056] FIG. 1A illustrates an organic light emitting display
device according to an exemplary embodiment of the pres-
ent disclosure.

[0057] As shown in FIG. 1A, the organic light emitting
display device 100 includes a timing controller 110, a data
driver 120, a control and scan driver 130, and a pixel array
140. The pixel array 140 has a plurality of pixel units 150,
and each of the pixel units 150 includes a driving circuit and
a light emitting element (not shown) coupled to the driving
circuit. Each driving circuit includes a driving transistor. The
plurality of pixel units 150 are connected to scan lines S1 to
Sn, data lines D1 to Dm, light emission control lines E1 to
En, a first power source ELVDD, and a second power source
ELVSS, respectively.

[0058] The control and scan driver 130 is configured to
sequentially supply scan signals to the scan lines S1 to Sn
and provide light emission control signals to the light
emission control lines E1 to En. The data driver 120 is
configured to provide data signals to the data lines D1 to
Dm.

[0059] When the scan signals are sequentially supplied to
the scan lines, a pixel unit row connected to the scan line is
selected. Accordingly, the selected pixel unit receives the
data signal (data voltage) from the data line. The data
voltage controls the current to flow from the power source
ELVDD to the OLED, thereby controlling the OLED to
generate light having a corresponding luminance, and thus
displaying an image. The light emission time period of the
pixel unit is controlled by the light emission control signal.
[0060] The data driver 120 and the control and scan driver
130 are controlled by the timing controller 110. The timing
controller 110 can provide a data driving control signal to the
data driver 120, and provide a scan driving control signal
and a light emission drive control signal to the control and
scan driver 130.

[0061] The organic light emitting display device 100 fur-
ther includes a compensation detection circuit (not shown)
that detects a display compensation parameter. For example,
the driver circuit can include a detection circuit configured
to detect a threshold voltage and/or a mobility of the driving
transistor, as is well known to those skilled in the art.
[0062] It is to be understood that the display device shown
and described in FIG. 1A is merely exemplary and is not
intended to limit the present disclosure.

[0063] FIG. 1B illustrates an exemplary driving circuit of
a pixel unit.
[0064] Referring to FIG. 1B, as is well known to those

skilled in the art, a driving circuit for a pixel unit includes
a driving transistor T1, a switching transistor T2, and a
capacitor C1. The data line Dm is electrically connected to
an input terminal of the switching transistor T2, the scan line
Sn is electrically connected to a control terminal of the
switching transistor T2, and an output terminal of the
switching transistor is electrically connected to the control
terminal of the driving transistor T1. The first power source
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VDD is electrically connected to an input terminal of the
driving transistor, and the light emitting element OLED is
electrically connected between an output terminal of the
driving transistor T1 and the second power source VSS. The
current flowing through the driving transistor T1 can be
determined by:

VeVl

[0065] where V,, is a threshold voltage of the driving
transistor T1, V., is a voltage difference across the capacitor
C1, and p is a mobility of the driving transistor T1.

[0066] Due to the limitations of the manufacturing pro-
cess, the threshold voltages and mobilities of different
driving transistors can be different, resulting in current
difference and luminance difference of the OLED display
device. In addition, the threshold voltage and mobility of the
driving transistor during the operation process of the OLED
can also have drift and variation, resulting in differences in
display luminance between different portions.

[0067] Inaddition, due to different operation conditions or
aging after long-term operation, the threshold voltage and/or
luminance of different portions of the light-emitting ele-
ments can also vary, affecting the visual experience of the
user.

[0068] Accordingly, various solutions have been made to
compensate for the threshold voltage and/or mobility of the
driving transistor, and/or the electrical/optical performance
of the illuminating element by detecting electrical or optical
compensation parameters.

[0069] As is well known to those skilled in the art, the
compensation methods can be divided into internal compen-
sation and external compensation. Internal compensation
refers to a method for compensating through a sub-circuit
constructed by a thin film transistor inside a pixel. External
compensation refers to a method for detecting electrical or
optical compensation parameters through a detection circuit
or device and then performing compensation.

[0070] FIG. 1C illustrates, as an example, a driving circuit
having a detection module.

[0071] As shown in FIG. 1C, the driving circuit is sub-
stantially the same as the circuit shown in FIG. 1B, except
that a detection transistor T3 is additionally provided. The
detection transistor T3 is configured to control conduction
and non-conduction between the sensing line SL. and the S
terminal of the driving transistor T1. The detection transistor
T3 has a first terminal, a second terminal, and a control
terminal electrically coupled to the S terminal of the first
node driving transistor T1, the sensing line SI, and the
control line GL2, respectively, such that the detection tran-
sistor T3 is turned on and off under control of the control
signal from the control line GL.2 to detect a compensation
parameter, such as a threshold voltage and/or a mobility of
the driving transistor. These are well known to those skilled
in the art and will not be discussed in detail herein.

[0072] In addition to electrical compensation parameters,
such as threshold voltage and/or mobility of the driving
transistor, it is sometimes desirable to detect an optical
compensation parameter, such as a luminance lookup table
and a luminance fit parameter. The optical compensation
parameter can include a luminance lookup table, and the
luminance lookup table reflects a correspondence between
an ideal luminance and a converted luminance. Optical
compensation parameters include, but are not limited to, a
luminance lookup table and a fitting parameter.
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[0073] As an example, after the compensation parameters
are obtained, the compensation display can be performed as
follows.

[0074] When it is required to display first display data, a
first converted luminance corresponding to the first display
data is acquired from the luminance lookup table. Then,
according to the first converted luminance and a luminance
fitting parameter, second display data is obtained as:

L2=F1*L1+k2,

[0075] where 1.2 denotes the second display data, L1
denotes the first converted luminance, and k1 and k2 denote
luminance fitting parameters.

[0076] Then, according to the electrical compensation
parameter and the second display data, third display data is
obtained as:

L3=p*L2+V,,

[0077] where L3 denotes third display data, V,, denotes
the threshold voltage of the driving transistor, and p denotes
the mobility of the driving transistor.

[0078] In addition, different usage environments can also
affect the visual experience of the user. Therefore, it is
sometimes necessary to detect the environmental compen-
sation parameter for compensating the display, for example,
detecting parameters about ambient light, a viewing distance
of'the user, a current luminance of the organic light emitting
display device, etc., for compensating the display, the details
of which will not be described herein again.

[0079] FIG. 2 illustrates a flowchart of a method for
driving an organic light emitting display device according to
an exemplary embodiment of the present disclosure. In the
method shown in FIG. 2, compensation detection is selec-
tively performed during the startup and shutdown processes.
The method shown in FIG. 2 will be described in detail
below.

[0080] Referring to FIG. 2, at S210, during the startup
operation stage of the organic light emitting display device,
it is determined whether startup detection is required to be
performed on the display compensation parameter of the
organic light emitting display device. If the result of the
determination is YES, the process goes to S220; otherwise,
the process goes to S240.

[0081] As previously mentioned, in accordance with
embodiments of the present disclosure, startup detection is
not necessary in all cases. For example, when the usage
frequency is relatively high, and each operation time period
is not excessively long, the display compensation parameter
will not notably change. In this case, it is not necessary to
perform startup detection every time.

[0082] According to some embodiments, whether to per-
form startup detection can be determined according to at
least one of a shutdown rest time duration, a temperature
difference value between the time of startup and the time of
shutdown, and a stage-cumulative display time duration.
[0083] For example, it can be determined whether the
shutdown rest time duration is greater than a threshold (e.g.,
12 hours). The shutdown rest time duration is the time
elapsed since the last shutdown to the current startup. If the
determination result is yes, the startup detection is per-
formed; if the determination result is no, the startup detec-
tion is not performed or other determination can be made.
[0084] In another example, it can be determined whether
the temperature difference value between the time of startup
and the last time of shutdown is greater than a threshold (for
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example, 10 degrees Celsius). If the determination result is
yes, the startup detection is performed; if the determination
result is no, the startup detection is not performed or other
determination can be made.

[0085] In another example, it can be determined whether
the stage-cumulative display time duration is greater than a
threshold (e.g., 120 hours). The stage-cumulative display
time duration is a cumulative display operation time after the
last time of startup detection or shutdown detection. If the
determination result is yes, the startup detection is per-
formed; if the determination result is no, the startup detec-
tion is not performed or other determination can be made. If
the threshold is set to zero, it means that the shutdown
detection was not performed at the last time of shutdown,
and the startup detection is performed.

[0086] According to an exemplary embodiment, at least
one of an ambient temperature, a panel temperature of the
organic light emitting display device, and a circuit board
temperature of the organic light emitting display device at
the startup time can be acquired and then, a corresponding
difference value between at least one of the detected ambient
temperature, panel temperature, and circuit board tempera-
ture at the startup time and at least one of the ambient
temperature, panel temperature, and circuit board tempera-
ture at the last time of shutdown is obtained for determining
whether to perform startup detection on the display com-
pensation parameter. For example, the ambient temperature
at the startup time can be obtained, the temperature is
compared with the ambient temperature obtained at the last
time of shutdown, and it is determined whether the startup
detection is performed according to the obtained difference
value (for example, when the difference value is greater than
a threshold, such as 5 degrees Celsius, the startup detection
is performed). Similarly, the panel temperature and/or the
circuit board temperature at the startup time can be obtained,
the temperature is compared with the panel temperature/the
circuit board temperature at the last time of shutdown, and
it is determined whether the startup detection is performed
according to the obtained difference value (for example,
when the difference value is greater than a threshold, such as
10 degrees Celsius, the startup detection is performed).
[0087] At S220, when the startup detection is required to
be performed on the display compensation parameter of the
organic light emitting display device, the startup detection is
performed on the display compensation parameter of the
organic light emitting display device to obtain a new com-
pensation parameter value.

[0088] The display compensation parameter can include at
least one of an electrical compensation parameter and an
optical compensation parameter, but the solution of the
embodiment of the present disclosure is not limited thereto.
Those skilled in the art can add or use other display
compensation parameters as needed.

[0089] The electrical compensation parameter can include
a threshold voltage and/or mobility of a driving transistor of
each pixel unit, and/or a threshold voltage of a light emitting
element of each pixel unit. The optical compensation param-
eter includes a luminance lookup table and a luminance
fitting parameter for each pixel unit.

[0090] When startup detection is performed on the display
compensation parameter of the organic light emitting dis-
play device, the display compensation parameter can further
include an environmental compensation parameter. The
environmental compensation parameter can include at least

Oct. 28, 2021

one of an ambient light parameter, a user viewing distance,
and a current luminance of the organic light emitting display
device.

[0091] These compensation parameters are well known to
those skilled in the art and will not be discussed in detail
herein to avoid departing from the essential aspects of the
embodiments of the present disclosure. It is understandable
that those skilled in the art can also use other display
compensation parameters or those found in future, as
needed, and the disclosure is not limited thereto.

[0092] At S230, startup compensation display is per-
formed based on the new compensation parameter value.
According to an embodiment, after the new compensation
parameter value is obtained, the startup display data is
compensated for display with the new compensation param-
eter value.

[0093] At S240, when no startup detection is required to
be performed on the display compensation parameter of the
organic light emitting display device, the stored display
compensation parameter is used to perform the startup
compensation display. For example, the startup display data
is compensated for display based on the display compensa-
tion parameter read from the memory.

[0094] At S250, the normal display operation stage is
performed. In the display operation stage, for example,
real-time compensation detection can be performed for the
organic light-emitting display device and the display data is
compensated for display based on the display compensation
parameter detected in real time.

[0095] At S260, it is determined whether or not the
shutdown is performed. If the determination result is YES,
the process goes to S270; otherwise, the process goes to
S250.

[0096] At S270, during the shutdown operation stage of
the organic light emitting display device, it is determined
whether the shutdown detection is required to be performed
for the organic light emitting display device. If the deter-
mination result is YES, the process goes to S275; otherwise,
the process goes to S290.

[0097] As described above, according to an embodiment
of the present disclosure, shutdown detection is not neces-
sary in all cases. For example, when the usage time by the
user is short, the display compensation parameter change
will not be large, and it is not necessary to perform the
shutdown detection every time.

[0098] According to some embodiments, whether to per-
form shutdown detection can be determined according to at
least one of a stage-cumulative display time duration and a
single-time display time duration.

[0099] For example, it can be determined whether the
stage-cumulative display time duration is greater than a
threshold (e.g., 120 hours). If the determination result is yes,
the shutdown detection is performed; and if the determina-
tion result is no, the shutdown detection is not performed or
other determination is made.

[0100] In another example, it can be determined whether
the single-time display time duration is greater than a
threshold (e.g., 2 hours). The single-time display time dura-
tion is the time elapsed after the startup operation to the
current shutdown. If the determination result is yes, the
shutdown detection is performed; if the determination result
is no, the shutdown detection is not performed or other
determination is made.
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[0101] At S275, the shutdown detection is performed on
the organic light emitting display device to obtain an
updated compensation parameter value.

[0102] As previously mentioned, the display compensa-
tion parameter can include at least one of an electrical
compensation parameter and an optical compensation
parameter. The electrical compensation parameter can
include a threshold voltage and/or mobility of a driving
transistor of each pixel unit, and/or a threshold voltage of a
light emitting element of each pixel unit. The optical com-
pensation parameter includes a luminance lookup table and
a luminance fitting parameter for each pixel unit. However,
the solution of the embodiments of the present disclosure is
not limited thereto. Those skilled in the art can add or use
other display compensation parameters as needed.

[0103] At S280, the updated compensation parameter
value is stored. According to an embodiment, after the
updated compensation parameter is obtained by the shut-
down detection, the updated compensation parameter value
is stored in the memory for use in the next startup operation.
[0104] According to some embodiments, the organic light
emitting display device is allowed to rest in a black screen
for a period of time before the shutdown detection is
performed on the organic light emitting display device to
lower the temperature of the display panel.

[0105] According to some embodiments, the stage-cumu-
lative display time duration is cleared to zero after the
shutdown detection.

[0106] According to some embodiments, at least one of an
ambient temperature, a panel temperature, and a circuit
board temperature at shutdown time can also be acquired
and stored during the shutdown operation stage for use at the
next startup.

[0107] At S290, a normal shutdown operation is per-
formed.
[0108] FIG. 3 illustrates a flowchart of startup detection of

an organic light emitting display device according to an
exemplary embodiment of the present disclosure. It is to be
understood that this is only one example for explaining the
technical idea of the present disclosure, and the technical
solution according to the embodiment of the present disclo-
sure is not limited thereto.

[0109] As shown in FIG. 3, at S310, it is determined
whether the shutdown rest time duration is greater than the
first threshold T1. If it is greater than T1, the process goes
to S350 for startup detection; if it is less than T1, the process
goes to S320 for the next level of determination.

[0110] At S320, the temperature data at the last time of
shutdown which is stored in the memory is compared with
the temperature data from the temperature sensor at the time
of startup. If the temperature difference is greater than a set
value Ts, the process goes to S350 for startup detection; if
the temperature difference is less than the set value Ts, the
process goes to S330 for the next-level determination.
[0111] At S330, it is determined whether or not the cumu-
lative display time duration is greater than the threshold
value Ta. If the cumulative display time duration is greater
than Ta, the process goes to S350 for startup detection; if the
cumulative display time duration is not greater than Ta, the
process goes to S340 for normal startup and display, without
performing startup detection on the display compensation
parameter. When the threshold value Ta is set to 0, if the
cumulative display time duration is greater than the thresh-
old value Ta, meaning that the shutdown detection was not
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performed at the last time of shutdown then, the startup
detection is required; if the cumulative display time duration
is equal to the threshold value Ta, it means that the shutdown
was performed at the last time of shutdown, and normal
startup and display can be performed.

[0112] FIG. 4 illustrates a flowchart of shutdown detection
of an organic light emitting display device according to an
exemplary embodiment of the present disclosure. It is to be
understood that this is only one example for explaining the
technical idea of the present disclosure, and the technical
solution according to an embodiment of the present disclo-
sure is not limited thereto.

[0113] As shown in FIG. 4, at S405, the display device
normally displays and operates.

[0114] At S410, it is determined whether or not the cumu-
lative display time duration (refer to the stage-cumulative
display time duration) is equal to or larger than the prede-
termined value T2 and smaller than the predetermined value
T3. If so, the process goes to S412. If not, the process goes
to S415.

[0115] At S412, it is determined whether or not a shut-
down signal is received. If the shutdown signal is not
received, the process goes to S405 to continue the display.
If a shutdown signal is received, the process goes to S445.
[0116] At S415, it is determined whether or not the cumu-
lative display time duration is greater than or equal to T3. If
so, the process goes to S420. If not, it indicates that the
cumulative display time duration is less than T2, and the
process goes to S422.

[0117] At S420, it is determined whether or not the cumu-
lative display time duration is equal to the predetermined
value T5. The predetermined value T5 can be equal to T3 or
be a value greater than T3. If the determination result is
YES, the process goes to S430; otherwise, the process goes
to S412.

[0118] At S422, it is determined whether or not a shut-
down signal is received. If no shutdown signal is received,
the process goes to S405 to continue the display. If a
shutdown signal is received, the process goes to S425.
[0119] At S425, it is determined whether or not the single-
time display time duration is greater than the predetermined
value T4. If so, the process goes to S445; otherwise, the
process goes to S470.

[0120] At S430, since the cumulative display time dura-
tion is equal to T5, the client is requested to shut down.
[0121] At S432, it is determined whether or not the
shutdown signal is received. If no shutdown signal is
received, the process goes to S435; otherwise, the process
goes to S440.

[0122] At S435, the predetermined value T5 is updated to
increase by a predetermined value T7, and then the process
goes to S420.

[0123] At S440, T5 is reset and restored to an initial
predetermined value.

[0124] At S445, a shutdown detection command is sent, to
get ready to enter shutdown detection.

[0125] At S450, before detecting the compensation param-
eter, the display device is left in a black screen for a period
of time to lower the temperature of the panel, the circuit
board, and the like.

[0126] At S455, compensation parameter detection is per-
formed. In addition, temperature detection can also be
performed to obtain temperature data.

[0127] At S460, the memory is updated.
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[0128] At S465, the cumulative display time duration is
cleared to zero.

[0129] At S470, a normal shutdown operation is per-
formed.

[0130] FIG. 5 illustrates a driving controller for an organic
light emitting display device according to an exemplary
embodiment of the present disclosure, which can implement
the foregoing driving method.

[0131] The organic light emitting display device can be
the device described with reference to FIG. 1A or other
organic light emitting display device. The organic light
emitting display device includes a plurality of pixel units,
each of which includes a pixel driving circuit and a light
emitting element coupled to the pixel driving circuit. The
pixel driving circuit includes a driving transistor.

[0132] The organic light emitting display device further
includes a compensation detection circuit for detecting a
display compensation parameter, such as the detecting mod-
ule or other detection circuit described with reference to
FIG. 1C.

[0133] As shown in FIG. 5, the driving controller 500
according to an exemplary embodiment of the present
disclosure includes a first detection-determining circuit 505,
a second detection-determining circuit 510, a compensation
detection control circuit 515, a compensation driving circuit
520, and a memory access circuit 525.

[0134] The first detection-determining circuit 505 is con-
figured to determine whether startup detection is required to
be performed on the display compensation parameter of the
organic light emitting display device during the startup
operation stage of the organic light emitting display device.
For example, the first detection-determining circuit 505 can
be configured to determine whether to perform startup
detection according to at least one of a shutdown rest time
duration, a temperature difference value between the time of
startup and the time of shutdown, and a stage-cumulative
display time duration.

[0135] As described above, the display compensation
parameter can include at least one of an electrical compen-
sation parameter and an optical compensation parameter, but
the solution of the embodiment of the present disclosure is
not limited thereto. Those skilled in the art can add or use
other display compensation parameters as needed. The elec-
trical compensation parameter can include a threshold volt-
age and/or mobility of a driving transistor of each pixel unit,
and/or a threshold voltage of a light emitting element of each
pixel unit. The optical compensation parameter includes a
luminance lookup table and a luminance fitting parameter
for each pixel unit. When startup detection is performed on
the display compensation parameter of the organic light
emitting display device, the display compensation parameter
can further include an environmental compensation param-
eter. The environmental compensation parameter can
include at least one of an ambient light parameter, a user
viewing distance, and a current luminance of the organic
light emitting display device. It is easy to understand that
those skilled in the art can also use other display compen-
sation parameters or those found in future, as needed, and
the disclosure is not limited thereto.

[0136] According to some embodiments, the driving con-
troller 500 can receive a user control signal CTRL that
includes data such as a shutdown/startup time difference, a
shutdown command, and the like. The first detection-deter-
mining circuit 505 can acquire the shutdown rest time
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duration according to the user control signal CTRL, and
accordingly determine whether to perform the startup detec-
tion on the display compensation parameter.

[0137] According to some embodiments, the driving con-
troller 500 can further include an external detection data
acquisition circuit 530 configured to acquire external envi-
ronment detection data. The external detection data acqui-
sition circuit 530 can receive external sense data (ESD) from
an external sensor, such as an ambient temperature, a panel
temperature of the organic light-emitting display device, a
circuit board temperature of the organic light-emitting dis-
play device, and the like.

[0138] The first detection-determining circuit 505 can
compare the temperature data obtained by the external
detection data acquisition circuit 530 at the time of startup
with the temperature at the last time of shutdown stored in
the memory by the memory access circuit 525 to obtain a
temperature difference value and determine accordingly
whether to perform startup detection on the display com-
pensation parameter.

[0139] According to some embodiments, the first detec-
tion-determining circuit 505 can acquire a stage-cumulative
display time duration stored in the memory by the memory
access circuit 525, and determine whether to perform the
startup detection on the display compensation parameter.

[0140] The second detection-determining circuit 510 is
configured to determine whether shutdown detection is
required to be performed on the organic light emitting
display device during the shutdown operation stage of the
organic light emitting display device. For example, the
second detection-determining circuit 510 can be configured
to determine whether to perform shutdown detection based
on at least one of the stage-cumulative display time duration
and the single-time display time duration.

[0141] The compensation detection control circuit 515 is
configured to control the compensation detection circuit to
perform startup detection or shutdown detection to obtain a
new compensation parameter value according to the deter-
mination result of the first detection-determining circuit or
the second detection-determining circuit.

[0142] The compensation detection control circuit 515 can
receive ISD data (internal sense data, which refers to data
sensed from inside the display panel/pixel according to an
electrical/optical compensation program) from an internal
sensor. For example, the compensation detection control
circuit 515 can receive a compensation parameter such as a
threshold voltage and/or mobility from the detection driving
transistor by controlling the driving circuit having the detec-
tion module shown in FIG. 1C. The compensation detection
control circuit 515 can also acquire an environmental com-
pensation parameter and the like through an internal or
external sensor, which is not limited in the present disclo-
sure.

[0143] The compensation driving circuit 520 is configured
to perform startup display compensation according to the
existing display compensation parameter or the new com-
pensation parameter value during the startup operation
stage. For example, through the compensation formula men-
tioned earlier:

L3=p*L2+V,,

[0144] However, the present disclosure is not limited to
specific compensation methods and processes.
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[0145] According to some embodiments, the compensa-
tion driving circuit 520 is further configured to perform
real-time compensation detection on the organic light-emit-
ting display device during the display operation stage, and
perform display compensation on the display data based on
the display compensation parameter detected in real time.
This is understood and well known to those skilled in the art
and will not be described again.

[0146] The memory access circuit 525 is configured to
access an external memory. As previously mentioned, the
external memory can display any data related to display
compensation and other data, such as a display compensa-
tion parameter, temperature data, stage cumulative display
time duration, and the like.

[0147] According to some embodiments, the driving con-
troller 500 can be integrated into a timing controller of the
display device as part of the timing controller. Although it is
described above that the driving controller 500 is configured
to perform some of the steps of the method for driving an
organic light emitting display device according to the exem-
plary embodiment of the present disclosure, it is appreciated
by those skilled in that some or all of the steps of the method
for driving an organic light emitting display device accord-
ing to the exemplary embodiment of the present disclosure
can be performed by a processor. Correspondingly, there is
provided an organic light emitting display device including
a processor (e.g., at least one hardware processor), which is
configured to perform the method for driving an organic
light emitting display device according to the exemplary
embodiment of the present disclosure. Further, as described
below, the organic light emitting display device may further
include a memory and a temperature sensor. The memory
may store data related to display compensation, and the
temperature sensor may acquire at least one of an ambient
temperature, a panel temperature of the organic light emit-
ting display device, and a circuit board temperature of the
organic light emitting display device.

[0148] FIG. 6 illustrates an organic light emitting display
device (OLED) according to another exemplary embodi-
ment of the present disclosure, which can include a driving
controller and a memory according to an embodiment of the
present disclosure as described above. The driving controller
can be integrated into the timing controller. The memory is
configured to store data related to display compensation. It
is to be understood that this is only one example for
explaining the technical idea of the present disclosure, and
the technical solution according to an embodiment of the
present disclosure is not limited thereto. The details will be
described below.

[0149] Referring to FIG. 6, the organic light emitting
display device 600 includes an external sensor 610, a timing
controller 620, a source driver 630, a display panel 640, a
memory 650, and a gate driver 660.

[0150] The display panel 640 has a plurality of pixel units
670. Each of the pixel units 670 can include a pixel driving
circuit and a light emitting element coupled to the pixel
driving circuit. The pixel driving circuit includes a driving
transistor.

[0151] The timing controller 620 reads data stored in the
memory 650 and receives externally input RGB data, a
timing control signal TC (Timing Control), and a user
control signal CTRL. In addition, the timing controller 620
receives ISD (Internal Sense Data, which refers to data from
an internal sensor, such as a compensation parameter
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detected inside the pixel according to a compensation pro-
gram) data output by, for example, a source driver. The
timing controller 620 also receives an ESD (External Sense
Data) signal from the external sensor 610. The external
sensor 610 can detect data such as an ambient temperature,
a panel temperature, a PCB temperature, and the like, and
can also sense data such as ambient light, a user viewing
distance, and a current luminance of the panel. The external
sensor 610 can include, for example, a temperature sensor
for acquiring at least one of an ambient temperature, a panel
temperature of the organic light emitting display device, and
a circuit board temperature of the organic light emitting
display device.

[0152] The memory 650 stores compensation parameters
such as threshold voltages Vth and mobilities of different
driving TFTs, threshold voltages Voled of different OLED
devices, and/or optical compensation parameters of different
OLED devices, and the like. The memory 650 also stores
time parameters such as a single-time display time duration
and a stage-cumulative display time duration of the display
device, temperature data at a certain time point, and storage
parameters by areas and by timings.

[0153] The source driver 630 receives data Data and a
source control signal SCS, and generates a corresponding
data voltage to be output to the display panel through the
data line DL. The gate driver 660 receives a gate control
signal GCS, and generates a corresponding gate signal to be
output to the display panel through the gate line GL.
Through the control of the source driver 630 and the gate
driver 660, the source driver 630 senses the electrical/optical
characteristics of the pixels through the sensing line SI. and
generates corresponding detection data to be output to the
timing controller 620.

[0154] Using the acquired compensation parameters, the
timing controller 620 generates a compensated data signal
Data and a source control signal SCS (Source Control
Signal) and outputs them to the source driver 630 during the
startup operation stage, the normal display stage, and the
shutdown operation stage of the OLED. In addition, the
timing controller 620 generates a gate control signal GCS
(Gate Control Signal) and outputs it to the gate driver 660.
The user control signal CTRL includes data such as a
shutdown/startup time difference, a shutdown command,
and the like.

[0155] For example, during the startup stage, the timing
controller 620 receives a CTRL signal transmitted from an
external source, an ESD signal transmitted by the external
sensor 610, and reads the data in the memory 650. Then, it
is determined whether or not to perform the startup detec-
tion. If so, the compensation parameter is detected, and the
startup compensation display is performed based on the new
compensation parameter value. If not, the startup compen-
sation display is performed according to the compensation
parameter in the memory 650.

[0156] For example, during normal display operation, the
timing controller 620 performs compensation display on the
display data based on the display compensation parameters
detected in real time. For example, the timing controller 620
detects and compensates for threshold voltage/mobility
or/and OLED threshold voltage/luminance compensation
parameters and the like of all driving TFTs in real time. If the
shutdown signal is not received, the real-time detection and
compensation display can be performed all the time.
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[0157] For example, during the shutdown operation stage,
the timing controller 620 determines whether to perform
shutdown detection based on the CTRL signal transmitted
from an external source, the ESD signal transmitted by the
external sensor, the ISD signal transmitted by the source
driver, and the single-time operation time duration. If so,
some or all of the compensation parameters are detected, the
memory is updated and then shut down. If not, the process
goes directly to the shutdown operation.

[0158] FIG. 7 illustrates a data update method according
to an exemplary embodiment of the present disclosure.
[0159] In order to avoid errors of stored data caused by
dropping off of power or the like when updating the memory,
the present embodiment employs two memory areas for data

update.

[0160] Referring to FIG. 7, at S710, the device is started
up.

[0161] At S720, a first storage area updated at the last

time, such as storage area B, is read.

[0162] At S730, during normal display, detection is per-
formed in real time and compensation display is performed.
[0163] At S740, shutdown detection is performed.
[0164] At S750, after the detection is completed, a second
storage area such as storage area A is updated. In this way,
when an unexpected power failure occurs during the update
process, the data of the storage area B can be read the next
time the device is started up, which will not affect the startup
and the display.

[0165] At S760, the shutdown is completed.

[0166] From the above detailed description, those skilled
in the art will readily appreciate that the systems and
methods in accordance with embodiments of the present
application have one or more of the following advantages.
[0167] According to some embodiments of the present
disclosure, sensing determination is performed at the time of
startup and the time of shutdown, and the compensation
parameters are sensed when needed, and the startup and
shutdown time durations are shortened, thereby improving
the user experience.

[0168] According to some embodiments of the present
disclosure, whether to perform the startup sensing is deter-
mined according to the shutdown rest time duration, the
temperature difference value between the time of startup and
the time of shutdown, and/or the stage-cumulative display
time duration, etc., which can improve the accuracy of
compensation.

[0169] According to some embodiments of the present
disclosure, compensation detection is performed after the
device is left in the black screen for a period of time at the
time of shutdown, which can improve data reliability and
usability.

[0170] It will be understood by those skilled in the art that
the drawings are only schematic diagrams of the exemplary
embodiments, and the modules or processes in the drawings
are not necessarily essential for implementing the disclo-
sure, and therefore are not intended to limit the scope of the
disclosure.

[0171] It will be understood by those skilled in the art that
the above various modules can be distributed in a device
according to the description of the embodiments, or can be
located in one or more devices different from the embodi-
ment, in a corresponding variation. The modules of the
above embodiments can be combined into one module, or
can be further split into multiple sub-modules.

Oct. 28, 2021

[0172] The exemplary embodiments of the present disclo-
sure have been particularly shown and described above. It is
to be understood that the present disclosure is not to be
construed as being limited

[0173] The foregoing description of the specific exem-
plary embodiments of the present disclosure has been pre-
sented with reference to the drawings. These exemplary
embodiments are not intended to be exhaustive or to limit
the disclosure to the precise forms disclosed. Understand-
ably, many modifications and changes can be made by those
skilled in the art. Therefore, the scope of the present dis-
closure is not intended to be limited to the foregoing
embodiments, but is intended to be defined by the claims and
their equivalents.

1. A method for driving an organic light emitting display
device, comprising:

providing the organic light emitting display device com-

prising a plurality of pixel units, each pixel unit com-
prising a pixel driving circuit and a light emitting
element coupled to the pixel driving circuit, the pixel
driving circuit comprising a driving transistor;

during a startup operation stage of the organic light

emitting display device, determining whether startup
detection is required to be performed on a display
compensation parameter of the organic light emitting
display device;

when the startup detection is required to be performed on

the display compensation parameter of the organic light

emitting display device, performing startup operations

of:

performing the startup detection on the display com-
pensation parameter of the organic light emitting
display device to obtain a new compensation param-
eter value; and

performing startup compensation display based on the
new compensation parameter value;

during a shutdown operation stage of the organic light

emitting display device, determining whether shut-
down detection is required to be performed for the
organic light emitting display device; and

when the shutdown detection is required to be performed

on the display compensation parameter of the organic

light emitting display device, performing shutdown

operations of:

performing the shutdown detection on the organic light
emitting display device to obtain an updated com-
pensation parameter value; and

storing the updated compensation parameter value.

2. The method according to claim 1, wherein the display
compensation parameter comprises at least one of an elec-
trical compensation parameter and an optical compensation
parameter.

3. The method according to claim 2, wherein the electrical
compensation parameter comprises a threshold voltage,
mobility of the driving transistor of each pixel unit, or a
threshold voltage of the light emitting element of each pixel
unit.

4. The method according to claim 2, wherein the optical
compensation parameter comprises a luminance lookup
table and a luminance fitting parameter for each pixel unit.

5. The method according to claim 2, wherein, when the
startup detection is performed on the display compensation
parameter of the organic light emitting display device, the
display compensation parameter further comprises an envi-
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ronmental compensation parameter, and the environmental
compensation parameter comprises at least one of an ambi-
ent light parameter, a user viewing distance, and a current
luminance of the organic light emitting display device.

6. The method according to claim 1, wherein the deter-
mining whether startup detection is required to be performed
on a display compensation parameter of the organic light
emitting display device comprises:

determining whether to perform the startup detection

according to at least one of a shutdown rest time
duration, a temperature difference value between a time
of startup and a last time of shutdown, and a stage-
cumulative display time duration.

7. The method according to claim 6, wherein the shut-
down operations further comprise:

acquiring and storing at least one of an ambient tempera-

ture, a panel temperature, and a circuit board tempera-
ture at a time of shutdown.

8. The method according to claim 7, wherein the startup
operations further comprise:

acquiring at least one of the ambient temperature, the

panel temperature of the organic light emitting display
device, and the circuit board temperature of the organic
light emitting display device at the time of startup; and
acquiring a corresponding difference value between at
least one of the ambient temperature, the panel tem-
perature, and the circuit board temperature detected at
the time of startup and at least one of the ambient
temperature, the panel temperature, and the circuit
board temperature at the last time of shutdown.

9. The method according to claim 1, wherein the deter-
mining whether shutdown detection is required to be per-
formed for the organic light emitting display device com-
prises:

determining whether to perform the shutdown detection

according to at least one of a stage-cumulative display
time duration and a single-time display time duration.

10. The method according to claim 1, wherein the shut-
down operations further comprise:

causing the organic light emitting display device to rest in

a black screen for a period of time before the shutdown
detection is performed on the organic light emitting
display device.

11. The method according to claim 1, further comprising:

during a display operation stage, performing real-time

compensation detection on the organic light emitting
display device, and performing compensation display
on display data based on a display compensation
parameter detected in real time.

12. The method according to claim 1, further comprising:

when the startup detection is not required to be performed

on the display compensation parameter of the organic
light emitting display device, using the display com-
pensation parameter as stored to perform startup com-
pensation display.

13. An organic light emitting display device, comprising:

a plurality of pixel units, each pixel unit comprising a

pixel driving circuit and a light emitting element
coupled to the pixel driving circuit, the pixel driving
circuit comprising a driving transistor, the organic light
emitting display device further comprising a compen-
sation detection circuit; and

aprocessor and memory for storing data related to display

compensation, wherein the processor is configured to:
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during a startup operation stage of the organic light
emitting display device, determine whether startup
detection is required to be performed on a display
compensation parameter of the organic light emitting
display device;
when the startup detection is required to be performed
on the display compensation parameter of the
organic light emitting display device, perform
startup operations of:
performing the startup detection on the display com-
pensation parameter of the organic light emitting
display device to obtain a new compensation
parameter value; and
performing startup compensation display based on
the new compensation parameter value;
during a shutdown operation stage of the organic light
emitting display device, determine whether shut-
down detection is required to be performed for the
organic light emitting display device; and
when the shutdown detection is required to be per-
formed on the display compensation parameter of the
organic light emitting display device, perform shut-
down operations of:
performing the shutdown detection on the organic
light emitting display device to obtain an updated
compensation parameter value; and
storing the updated compensation parameter value.
14-20. (canceled)

21. The organic light emitting display device according to
claim 13, wherein determining whether startup detection is
required to be performed on a display compensation param-
eter of the organic light emitting display device comprises:

determining whether to perform the startup detection

according to at least one of a shutdown rest time
duration, a temperature difference value between a time
of startup and a last time of shutdown, and a stage-
cumulative display time duration.

22. The organic light emitting display device according to
claim 21, wherein the shutdown operations further com-
prise:

acquiring and storing at least one of an ambient tempera-

ture, a panel temperature, and a circuit board tempera-
ture at a time of shutdown.

23. The organic light emitting display device according to
claim 22, wherein the startup operations further comprise:

acquiring at least one of the ambient temperature, the

panel temperature of the organic light emitting display
device, and the circuit board temperature of the organic
light emitting display device at the time of startup; and
acquiring a corresponding difference value between at
least one of the ambient temperature, the panel tem-
perature, and the circuit board temperature detected at
the time of startup and at least one of the ambient
temperature, the panel temperature, and the circuit
board temperature at the last time of shutdown.

24. The organic light emitting display device according to
claim 13, wherein determining whether shutdown detection
is required to be performed for the organic light emitting
display device comprises:

determining whether to perform the shutdown detection

according to at least one of a stage-cumulative display
time duration and a single-time display time duration.
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25. The organic light emitting display device according to
claim 13, wherein the shutdown operations further com-
prise:

causing the organic light emitting display device to rest in
a black screen for a period of time before the shutdown
detection is performed on the organic light emitting
display device.

26. The organic light emitting display device according to

claim 13, wherein the processor is further configured to:
during a display operation stage, perform real-time com-
pensation detection on the organic light emitting dis-
play device; and

perform compensation display on display data based on a
display compensation parameter detected in real time.

27. The organic light emitting display device according to
claim 13, further comprising:

a temperature sensor configured to acquire at least one of:
an ambient temperature, a panel temperature of the
organic light emitting display device, and a circuit
board temperature of the organic light emitting display
device.



