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(57) ABSTRACT

The invention discloses an organic light-emitting display
panel, a method and apparatus for testing the same, and a
method for displaying on the same. The luminance of each
of grayscales of a displayed picture is preset; a data signal
voltage corresponding to the highest grayscale is determined
while switching from a preset picture to another picture
without any afterimage. An active pulse duty cycle of a
light-emission control signal is determined according to the
determined data signal voltage and the luminance of the
highest grayscale. Data signal voltages corresponding to the
other grayscales are determined. The determined active
pulse duty cycle of the light-emission control signal, and the
determined data signal voltages corresponding to the respec-
tive grayscales are stored.
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Control the displaved picture on the organic light-
emitting display panel {o be switched from the preset
picture including the luminance of hughest grayscale to
another pictare
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Adjust the data signal voltage corresponding to the
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preset picture to another picture without showing any
after image
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Control the organic light-emitting display panel using the

determined active pulse duty cycle of the light-emission control] —, $1041

signal to display a picture including respective grayscales
corresponding to initial data signal voltages
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Increase the data signal voltages corresponding to the

respective grayscales so that the display luminance of the |~ S1042

organic light-emitting display panel reaches the preset
luminances of other grayscales
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ORGANIC LIGHT-EMITTING DISPLAY
PANEL, METHOD AND APPARATUS FOR
TESTING THE SAME, AND METHOD FOR
DISPLAYING ON THE SAME

CROSS-REFERENCES TO RELATED
APPLICATIONS

[0001] This application claims priority to Chinese patent
application No. CN201710538125.3 filed on Jul. 4, 2017
and ftitled “ORGANIC LIGHT-EMITTING DISPLAY,
METHOD AND APPARATUS FOR TESTING THE
SAME, AND METHOD FOR DISPLAYING ON THE
SAME”, which is incorporated herein by reference in its
entirety.

FIELD

[0002] The present invention relates to the field of display
technologies, and particularly to an organic light-emitting
display panel, a method and apparatus for testing the same,
and a method for displaying on the same.

BACKGROUND

[0003] Electroluminescent organic light-emitting diodes, a
new generation of display devices have gained popular
attention due to their self-luminescence, rapid response,
wide angle of view, possible fabrication into a flexible
display screen, and other unique characteristics. Organic
Light-Emitting Diodes (OLEDs) which are current-driven
active light-emitting display devices can be categorized into
Passive Matrix-Organic Light-Emitting Diodes (PM-
OLEDs) and Active Matrix-Organic Light-Emitting Diodes
(AM-OLEDs), dependent upon their driver modes. Instan-
taneous high current required in a passive driver mode may
come with high power consumption, low efficiency, and
other drawbacks, and these drawbacks can be overcome with
the AM-OLEDs which display a high resolution with low
power consumption.

[0004] In the AM-OLEDs, organic light-emitting diodes
are driven using thin film transistors, which are made of
polysilicon at low temperature, to emit light. However a
forward transfer characteristic and a reverse transfer char-
acteristic of a thin film transistor (TFT) may have a hyster-
esis, so that the luminance presented on a pixel when
switched from a dark state to a bright state may not be the
same as the luminance presented on the pixel being switched
from a bright state to a dark state at the same grayscale. The
forward transfer characteristic and the reverse transfer char-
acteristic may be significantly different from each other
particularly in a range of mid-low grayscales, that is, when
the pixel is switched from a dark state to some mid-low
grayscale, or from a bright state to the same mid-low
grayscale, then an afterimage of a preceding frame of image
may appear in a switched picture despite the same data
signal, input to the pixel, corresponding to the mid-low
grayscale.

SUMMARY

[0005] Embodiments of the invention provide an organic
light-emitting display panel, a method and apparatus for
testing the same, and a method for displaying on the same
so as to alleviate an afterimage from appearing on the
display panel after an image is switched thereon.
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[0006] 1In a first aspect, an embodiment of the invention
provides a method for testing an organic light-emitting
display panel, including:

[0007] presetting a highest grayscale luminance of a preset
picture, and the other grayscale luminance of the preset
picture on the organic light-emitting display panel;

[0008] determining a data signal voltage corresponding to
the highest grayscale of the preset picture, under the con-
dition that there is no afterimage while controlling the preset
picture to be switched to another picture;

[0009] determining an active pulse duty cycle of a light-
emission control signal according to the determined data
signal voltage, and the highest grayscale luminance;
[0010] determining data signal voltages corresponding to
the other grayscales according to the determined active pulse
duty cycle and the preset other grayscale luminance; and
[0011] storing the determined active pulse duty cycle of
the light-emission control signal, and the determined data
signal voltages at the highest grayscale and the other gray-
scales.

[0012] In an implementation, in the testing method above
according to the embodiment of the invention, the deter-
mining the data signal voltage corresponding to the highest
grayscale under the condition that there is no afterimage
while controlling the preset picture to be switched to another
picture includes:

[0013] controlling the preset picture to be switched to the
another picture;
[0014] adjusting the data signal voltage corresponding to

the highest grayscale of the preset picture until the preset
picture is switched to the another picture without showing
any after image; and

[0015] determining the data signal voltage corresponding
to the highest grayscale.

[0016] In an implementation, in the testing method above
according to the embodiment of the invention, the adjusting
the data signal voltage corresponding to the highest gray-
scale of the preset picture includes:

[0017] increasing gradually the data signal voltage corre-
sponding to the highest grayscale of the preset picture.
[0018] In an implementation, in the testing method above
according to the embodiment of the invention, the control-
ling the preset picture to be switched to another picture
includes:

[0019] controlling the preset picture to be switched to
another picture using a preset active pulse duty cycle of a
light-emission control signal.

[0020] In an implementation, in the testing method above
according to the embodiment of the invention, the deter-
mining the active pulse duty cycle of the light-emission
control signal according to the determined data signal volt-
age, and the highest grayscale luminance includes:

[0021] lighting the organic light-emitting display panel
using the determined data signal voltage, and decreasing
gradually the active pulse duty cycle of the light-emission
control signal to reach the preset highest grayscale lumi-
nance.

[0022] In an implementation, in the testing method above
according to the embodiment of the invention, the active
pulse duty cycle of the light-emission control signal ranges
from 75% to 85% when the preset highest grayscale lumi-
nance ranging from 300 nit to 400 nit.

[0023] In an implementation, in the testing method above
according to the embodiment of the invention, the active
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pulse duty cycle of the light-emission control signal is 80%
when the preset highest grayscale luminance being 350 nit.
[0024] In an implementation, in the testing method above
according to the embodiment of the invention, the deter-
mining the data signal voltages corresponding to the other
grayscales according to the determined active pulse duty
cycle, and the preset other grayscale luminance includes:
[0025] controlling the organic light-emitting display panel
using the determined active pulse duty cycle of the light-
emission control signal to display a picture including respec-
tive grayscales corresponding to initial data signal voltages;
and

[0026] increasing the data signal voltages corresponding
to the respective grayscales so that the display luminance of
the organic light-emitting display panel reaches the preset
other grayscale luminance.

[0027] Inasecond aspect, an embodiment of the invention
provides a method for displaying on an organic light-
emitting display panel, including displaying using the active
pulse duty cycle of the light-emission control signal, and the
data signal voltages corresponding to the respective gray-
scales, stored in the testing method according to any one of
the embodiments above of the invention.

[0028] In a third aspect, an embodiment of the invention
provides an apparatus for testing an organic light-emitting
display panel, including:

[0029] a first data signal determining unit configured to
determine a data signal voltage corresponding to a highest
grayscale while switching a preset picture including a high-
est grayscale luminance to another picture without showing
any afterimage;

[0030] a light-emission control signal determining unit
configured to determine an active pulse duty cycle of a
light-emission control signal according to the determined
data signal voltage, and the highest grayscale luminance;
[0031] a second data signal determining unit configured to
determine data signal voltages corresponding to the other
grayscales according to the determined active pulse duty
cycle, and preset other preset grayscale luminance; and
[0032] a storing unit configured to store the determined
active pulse duty cycle of the light-emission control signal,
and the determined data signal voltages corresponding to the
respective grayscales.

[0033] In an implementation, in the testing apparatus
above according to the embodiment of the invention, the first
data signal determining unit is configured to control the
preset picture to be switched to another picture; to adjust the
data signal voltage corresponding to the highest grayscale of
the preset picture until the preset picture is switched to
another picture without showing any afterimage; and to
determine the data signal voltage corresponding to the
highest grayscale of the preset picture.

[0034] In an implementation, in the testing apparatus
above according to the embodiment of the invention, the first
data signal determining unit is configured to increase gradu-
ally the data signal voltage corresponding to the highest
grayscale of the preset picture.

[0035] In an implementation, in the testing apparatus
above according to the embodiment of the invention, the first
data signal determining unit is configured to control the
preset picture to be switched to another picture using a preset
active pulse duty cycle of a light-emission control signal.
[0036] In an implementation, in the testing apparatus
above according to the embodiment of the invention, the
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light-emission control signal determining unit is configured
to light the organic light-emitting display panel using the
determined data signal voltage, and to decrease the active
pulse duty cycle of the light-emission control signal, so that
the display luminance of the organic light-emitting display
panel reaches the preset highest grayscale luminance.
[0037] In an implementation, in the testing apparatus
above according to the embodiment of the invention, the
active pulse duty cycle of the light-emission control signal
ranges from 75% to 85% when the preset highest grayscale
luminance ranging from 300 nit to 400 nit.

[0038] In an implementation, in the testing apparatus
above according to the embodiment of the invention, the
second data signal determining unit is configured to control
the organic light-emitting display panel using the deter-
mined active pulse duty cycle of the light-emission control
signal to display a picture including respective grayscales
corresponding to initial data signal voltages; and to increase
the data signal voltages corresponding to the respective
grayscales so that the display luminance of the organic
light-emitting display panel reaches the preset other gray-
scale luminance.

[0039] In a fourth aspect, an embodiment of the invention
provides an organic light-emitting display panel including
the apparatus above for testing an organic light-emitting

display panel.

[0040] Advantageous effects of the invention are as fol-
lows.

[0041] In the organic light-emitting display panel, the

method and apparatus for testing the same, and the method
for displaying on the same according to the embodiments of
the invention, the luminance of the highest grayscale and
luminance of the other grayscales of a displayed picture on
the organic light-emitting display panel are preset; a data
signal voltage corresponding to the highest grayscale is
determined while controlling the displayed picture on the
organic light-emitting display panel to be switched from a
preset picture including the luminance of the highest gray-
scale to another picture without showing any afterimage; an
active pulse duty cycle of a light-emission control signal is
determined according to the determined data signal voltage,
and the luminance of the highest grayscale; data signal
voltages corresponding to the other grayscales are deter-
mined according to the determined active pulse duty cycle,
and the preset luminance of the other grayscales; and the
determined active pulse duty cycle of the light-emission
control signal, and the determined data signal voltages
corresponding to the respective grayscales are stored. The
data signal voltages are changed to alleviate an afterimage,
and also the active pulse duty cycle of the light-emission
control signal is adjusted to adjust a period of time for which
the display panel emits light, so that the preset luminance at
the respective grayscales can be reached.

BRIEF DESCRIPTION OF THE DRAWINGS

[0042] FIG. 1 is a first flow chart of a method for testing
an organic light-emitting display panel according to an
embodiment of the invention;

[0043] FIG. 2A is a chart comparing forward and reverse
transfer characteristics of a TFT according to an embodi-
ment of the invention;

[0044] FIG. 2B is a first chart comparing improved for-
ward and reverse transfer characteristics of the TFT accord-
ing to an embodiment of the invention;
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[0045] FIG. 3 is a second flow chart of a method for testing
an organic light-emitting display panel according to an
embodiment of the invention;

[0046] FIG. 4A is a schematic diagram of a preset target
picture including the luminance of the highest grayscale
according to an embodiment of the invention;

[0047] FIG. 4B is a schematic diagram of switching of a
preset picture including the luminance of the highest gray-
scale when there is afterimage in the switched picture
according to an embodiment of the invention;

[0048] FIG. 4C is a schematic diagram of switching of a
preset picture including the luminance of the highest gray-
scale when there is no afterimage in the switched picture
according to an embodiment of the invention;

[0049] FIG. 5 is a timing diagram of the light-emission
control signal in the dimming mode according to an embodi-
ment of the invention;

[0050] FIG. 6 is a third flow chart of a method for testing
an organic light-emitting display panel according to an
embodiment of the invention;

[0051] FIG. 7 is a second diagram comparing improved
forward and reverse transfer characteristics of the TFT
according to an embodiment of the invention; and

[0052] FIG. 8 is a schematic structural diagram of an
apparatus for testing an organic light-emitting display panel
according to an embodiment of the invention.

DETAILED DESCRIPTION

[0053] In view of the problem of an afterimage on a
display panel after an image is switched thereon in the prior
art, embodiments of the invention provide an organic light-
emitting display panel, a method and apparatus for testing
the same, and a method for displaying on the same.
[0054] In order to make the objects, features, and advan-
tages above of the invention more apparent and readily
understood, the invention will be described below in further
details with reference to the drawings and the embodiments
thereof. However the exemplary embodiments can be put
into practice in a number of forms, but shall not be limited
thereto; and on the contrary, these embodiments are pro-
vided so that the invention become more comprehensive and
complete, and the idea of the exemplary embodiments can
be fully conveyed to those skilled in the art.

[0055] It shall be noted that particular details will be set
forth in the following description to facilitate full under-
standing of the invention. However the invention can be
embodied in a number of other implementations than those
described here, and those skilled in the art can extend the
exemplary embodiments without departing the scope of the
invention. Accordingly the invention will not be limited to
the particular embodiments to be disclosed below.

[0056] An organic light-emitting display panel, a method
and apparatus for testing the same, and a method for
displaying on the same according to the embodiments of the
invention will be described below in details with reference
to the drawings.

[0057] As illustrated in FIG. 1, an embodiment of the
invention provides a method for testing an organic light-
emitting display panel, where the method can particularly
include the following steps.

[0058] The step S101 is to preset the luminance of the
highest grayscale, and the luminance of other grayscales
than the highest grayscale of a displayed picture on the
organic light-emitting display panel.
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[0059] The step S102 is to determine a current data signal
voltage corresponding to the highest grayscale, on the con-
dition that there is no afterimage while controlling the
displayed picture on the organic light-emitting display panel
to be switched from a preset picture including the luminance
of the highest grayscale to another picture.

[0060] The step S103 is to determine an active pulse duty
cycle of a light-emission control signal according to the
determined data signal voltage, and the luminance of the
highest grayscale.

[0061] The step S104 is to determine data signal voltages
corresponding to the other grayscales according to the
determined active pulse duty cycle, and the preset luminance
of the other grayscale.

[0062] The step S105 is to store the determined active
pulse duty cycle of the light-emission control signal, and the
determined data signal voltages corresponding to the respec-
tive grayscales.

[0063] It shall be noted that the method above for testing
an organic light-emitting display panel according to the
embodiment of the invention is performed in a dimming
mode of the organic light-emitting display panel. In the
dimming mode, a period of time for which the display panel
emits light can be changed for the purpose of changing
overall luminance on the display panel, and in this solution
in connection with the principle of adjusting the luminance
in the dimming mode, the data signal voltages are changed
to alleviate an afterimage from being displayed, and also the
active pulse duty cycle of the light-emission control signal
is adjusted to adjust the period of time for which the display
panel emits light for the purpose of varying the luminance,
so that even if the data signal voltages are not equal to their
original voltages, then the display panel may display at the
luminance corresponding to the original data signal volt-
ages.

[0064] Particularly the luminance corresponding to the
respective grayscales needs to be preset for the display panel
before it is shipped from a factory, and typically the data
signal voltages can be adjusted to adjust potentials input to
gates of Thin Film Transistors (TFTs) driving organic light-
emitting diodes to thereby change the voltage of the gates of
the TFTs relative to the sources thereof so as to control the
magnitudes of current flowing through the organic light-
emitting diodes to change the intensity of light emitted by
the light-emitting diodes. Accordingly after the luminance to
be attained at the respective grayscales are determined, each
grayscale corresponds to one of the data signal voltages, and
in the embodiments of the invention, the data signal voltages
will be referred to as original data signal voltages corre-
sponding to the respective grayscales.

[0065] In a real application, as illustrated in FIG. 24, a
forward scan characteristic curve F and a reverse scan
characteristic curve R of a TFT driving an organic light-
emitting diode to emit light may not overlap exactly with
each other, where the dotted box in FIG. 2A represents a
transfer characteristic curve of the TFT at mid-low gray-
scales, and when the voltage Vgs of the gate of the TFT
relative to the source thereof is more than a voltage corre-
sponding to the right edge of the dotted box, then Vgs will
be less than threshold voltage, and the TFT will be turned
off; and when the value of the voltage Vgs of the gate of the
TFT relative to the source thereof falls into the dotted box,
or less than respective voltages corresponding to the dotted
box or the left edge thereof, then current flowing through the
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TFT may drive the organic light-emitting diode to emit light.
At this time, the data signal voltage is changed to vary Vgs
to thereby vary the light-emission current driving the
organic light-emitting diode to emit light so as to change the
luminance of the organic light-emitting diode accordingly to
display at the respective grayscales.

[0066] Furthermore FIG. 2B is a diagram showing an
improved forward and reverse transfer characteristic curve
in the dotted box in FIG. 2A, where the part corresponds to
the transfer characteristic curve of the TFT in a range of
mid-low grayscales of the organic light-emitting diode. As
can be apparent from FIG. 2B, the forward scan transfer
characteristic curve I and the reverse scan transfer charac-
teristic curve R of the TFT are the most significantly
different from each other in the range of low grayscales, so
when the organic light-emitting diode is switched from a
dark state to some low grayscale, and from a bright state to
some low grayscale, then a voltage of a data signal will be
switched to the original data signal voltage corresponding to
the low grayscale. However since the forward scan transfer
characteristic curve F and the reverse scan transfer charac-
teristic curve R of the TFT are significantly different from
each other in the range of low grayscales, different light-
emission current Ids may be produced even if the same
original data signal voltage is input in both of the switching
states, so the organic light-emitting diode will display at
different luminance, thus resulting in an afterimage to be
displayed while a picture is being switched.

[0067] As can be observed from the forward scan transfer
characteristic curve F and the reverse scan transfer charac-
teristic curve R as illustrated in FIG. 2A, the difference
between two transfer characteristic curves will become
smaller as the value of Vgs becomes larger reversely, and
when the difference in Ids lies in an acceptable range, then
the two transfer characteristic curves may substantially
coincide with each other, so when Vgs corresponding to the
respective grayscales of the organic light-emitting diode to
be displayed is set in this range, then no afterimage will
appear.

[0068] The testing method above according to the embodi-
ment of the invention has been proposed from the perspec-
tive of the idea above, where firstly the luminance of
respective grayscales of a displayed picture on the organic
light-emitting display panel is preset, and the luminance of
respective grayscales can be preset according to the lumi-
nance corresponding to the respective grayscales as required
for the display panel to be shipped.

[0069] Furthermore as illustrated in FIG. 3, in the step
S102 above, the data signal voltage corresponding to the
highest grayscale can be determined under the condition that
there is no afterimage while controlling the displayed picture
on the organic light-emitting display panel to be switched
from the preset picture to another picture particularly in the
following sub-steps.

[0070] The sub-step S1021 is to control the displayed
picture on the organic light-emitting display panel to be
switched from the preset picture including the luminance of
the highest grayscale to another picture.

[0071] The sub-step S1022 is to adjust the data signal
voltage corresponding to the highest grayscale until the
displayed picture on the organic light-emitting display panel
is switched from the preset picture to another picture without
any after image.
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[0072] The sub-step S1023 is to determine the current data
signal voltage corresponding to the highest grayscale.
[0073] In a real application, the preset picture including
the luminance of the highest grayscale may be a tessellated
picture as illustrated in FIG. 4A consisted of the luminance
of the highest grayscale and the luminance of the lowest
grayscale. In FIG. 4A, the white color represents a zone with
the luminance of highest grayscale in the picture, and the
black color represents a zone with the luminance of lowest
grayscale in the picture. Hereupon the tessellated picture
may be switched to a picture including the luminance of any
other grayscale than the luminance of the highest grayscale,
and when there is an afterimage of the original tessellated
picture in the switched picture, then after the data signal
voltage corresponding to the highest grayscale is adjusted,
then the displayed picture may be switched back to the
tessellated picture, and the tessellated picture may be
switched again to a picture including the luminance of any
other grayscale than the luminance of the highest grayscale.
If there is still an afterimage of the tessellated picture in the
switched picture, then the data signal voltage corresponding
to the highest gravscale may be adjusted again until there is
no afterimage of the tessellated picture in the switched
picture, and at this time, the data signal voltage correspond-
ing to the highest grayscale may be recorded.

[0074] For example. FIG. 4B and 4C show the switching
of the preset picture including the luminance of the highest
grayscale, in F1G. 4B, there is an afterimage in the switched
picture, while in FIG. 4C, there is no afterimage in the
switched picture. In FIG. 4B, the padding portion represents
gray color, and when the white color i.e., the luminance of
the highest grayscale, is switched to a black color, there is an
afterimage in the switched picture. In FIG. 4C, when the
white color is switched to a black color, there is no after-
image in the switched picture.

[0075] Furthermore in the step S1021 above, the displayed
picture on the organic light-emitting display panel can be
controlled from the preset picture to another picture particu-
larly as follows.

[0076] The displayed picture on the organic light-emitting
display panel is controlled from the preset picture to another
picture using a preset active pulse duty cycle of a light-
emission control signal.

[0077] Hereupon in the step S1022 above, the data signal
voltage corresponding to the highest grayscale can be
adjusted particularly as follows.

[0078] The data signal voltage corresponding to the high-
est grayscale is increased gradually.

[0079] In a real application, a Thin Film Transistor (TFT)
controlling an organic light-emitting diode to emit light is
turned on and off by a light-emission control signal input to
a gate thereof, and only when the TFT is turned on, then the
organic light-emitting diode may emit light, where the
length of time for which the organic light-emitting diode
emits light is determined by the length of time for which the
TFT is turned on, and the length of time for which the
organic light-emitting diode emits light is larger, then the
luminance of a picture will be higher. Accordingly the
display luminance of the display panel can be controlled by
controlling an active pulse duty cycle of the light-emission
control signal, where an active pulse of the light-emission
control signal is configured to control the organic light-
emitting display panel to emit light, and the active pulse duty
cycle is larger, then the display luminance of the organic
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light-emitting display panel will be higher. In the testing
method above according to the embodiment of the inven-
tion, the active pulse duty cycle of the light-emission control
signal can be preset to a preset value, and the picture can be
switched by driving the organic light-emitting display panel
using the preset active pulse duty cycle to emit light and
display.

[0080] Furthermore in the embodiment of the invention,
the data signal voltage corresponding to the highest gray-
scale is increased gradually, and it shall be noted in the
embodiment of the invention, the data signal voltage being
increased gradually refers to the data signal voltage being
adjusted so that the corresponding organic light-emitting
diode reaches the higher luminance. In connection with the
description of the idea above where the data signal voltage
corresponding to the highest grayscale 1s adjusted by
increasing the light-emission current Ids of the organic
light-emitting diode, it is typical in a pixel circuit driven by
an N-type TFT that if there is a larger data signal voltage,
then the voltage Vgs of the gate of the driver transistor
relative to the source thereof will be higher, driving current
of the pixel (i.e., Ids) will be higher, and the luminance of the
pixel will be higher. In a pixel circuit driven by a P-type TFT
that if there is a smaller data signal voltage, or a larger
absolute value thereof, then the voltage Vgs of the gate of
the driver transistor relative to the source thereof will be
higher, driving current of the pixel (i.e., Ids) will be higher,
and the luminance of the pixel will be higher. Accordingly
in the invention, the data signal voltage being increased
gradually refers to the absolute value of the data signal
voltage being increased. FIG. 2A and FIG. 2B illustrate the
principle of the transfer characteristics followed by the
testing method above according to the embodiment of the
invention, where when the voltage Vgs of the gate of the
driver transistor relative to the source thereof is increased
reversely, then the difference between the two transfer
characteristic curves may become smaller, and at the same
time, the driving current Ids of the organic light-emitting
diode may also increase therewith.

[0081] As can be appreciated, after the driving current is
adjusted up, the display luminance of the driven organic
light-emitting diode at the highest grayscale is increased so
that the display luminance may exceed the originally preset
luminance of highest grayscale. In view of this, in order for
the luminance to satisfy the originally preset luminance of
highest grayscale, in the step S103 above, the active pulse
duty cycle of the light-emission control signal can be
determined according to the determined data signal voltage,
and the luminance of highest grayscale particularly as fol-
lows.

[0082] The organic light-emitting display panel is light-
ened using the determined data signal voltages, and the
active pulse duty cycle of the light-emission control signal
is decreased gradually, so that the display luminance of the
organic light-emitting display panel reaches the preset lumi-
nance of the highest grayscale.

[0083] As described, if the active pulse duty cycle of the
light-emission control signal has been preset to the preset
value while the picture is being switched, then the active
pulse duty cycle of the light-emission control signal may be
decreased from the preset value to thereby shorten a period
of time for which the organic light-emitting display panel
displays, for the purpose of lowering the luminance. In a
particular application, the active pulse duty cycle of the
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light-emission control signal as a result of the adjustment
may vary with the varying preset luminance of highest
grayscale, preset active pulse duty cycle of the light-emis-
sion control signal, and luminance of the display panel after
the data signal voltage is increased. For example, when the
data signal voltage at the highest grayscale is increased by
more than an increase of the original data signal voltage,
then the decreased active pulse duty cycle of the light-
emission control signal will be smaller; and when the data
signal voltage at the highest grayscale is increased by less
than an increase of the original data signal voltage, then the
decreased active pulse duty cycle of the light-emission
control signal will be larger.

[0084] In the embodiment of the invention, test experi-
ments were made using a number of values for the adjust-
ment, and as experiment results showed, the active pulse
duty cycle of the light-emission control signal as a result of
the adjustment ranges from 75% to 85% at the preset highest
grayscale luminance of 300 nit to 400 nit. FIG. 5 illustrates
the timing diagram of the light-emission control signal with
duty cycle 85% and duty cycle 100% in the dimming mode.
For example, one Frame includes emitting frame, and the
initial emitting time length of the emitting frame is preset as
100%, and with the solution of the invention, the emitting
time length of the emitting frame is adjusted, and the ratio
of the adjusted emitting time length and the initial emitting
length, for example, is 85% (that is the duty cycle 85%) as
illustrated in FIG. 5. By way of an example, in the test
experiments, when the preset highest grayscale luminance is
350 nit, then the adjusted active pulse duty cycle of the
light-emission control signal may drop by a factor of 80%.
As described above, the active pulse duty cycle of the
light-emission control signal is adjusted dependent upon
both the lastly adjusted data signal voltage at the highest
grayscale, and the preset reference value for the active pulse
duty cycle of the light-emission control signal, so in the
embodiment of the invention, the experiments were made
only on the testing method above according to the embodi-
ment of the invention, but the particular luminance value at
the highest grayscale, and the particular value of the adjusted
active pulse duty cycle of the light-emission control signal
will not be limited thereto as long as the relationship
between the values in question derived in the method
according to the embodiment of the invention falls into the
scope of the invention as claimed.

[0085] Furthermore as illustrated in FIG. 6, in the step
S104 above, the data signal voltages corresponding to the
respective other grayscales can be determined according to
the determined active pulse duty cycle, and the preset
luminance of the other grayscales particularly in the follow-
ing sub-steps.

[0086] The sub-step S1041 is to control the organic light-
emitting display panel using the determined active pulse
duty cycle of the light-emission control signal to display a
picture including respective grayscales corresponding to
initial data signal voltages.

[0087] The sub-step S1042 is to increase the data signal
voltages corresponding to the respective grayscales so that
the display luminance of the organic light-emitting display
panel reaches the preset luminance of the other grayscales.
[0088] In order to alleviate an afterimage from being
displayed, the data signal voltage corresponding to the
highest grayscale is increased from the original data signal
voltage, and the active pulse duty cycle of the light-emission
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control signal is further adjusted according to the data signal
voltage, so the data signal voltages corresponding to the
other grayscales than the highest grayscale also need to be
adjusted at the same active pulse duty cycle of the light-
emission control signal to thereby enable the resulting
display luminance of the respective grayscales to reach the
preset luminance of respective grayscales. In a real appli-
cation, the data signal voltage corresponding to the highest
grayscale is relatively increased, so the data signal voltages
corresponding to the other grayscales (than the lowest
grayscale) also need to be relatively increased to thereby
reach their preset luminance. In the embodiment of the
invention, the data signal voltage of a grayscale being
increased also refers to the absolute value of the data signal
voltage being increased.

[0089] After the data signal voltages of the respective
grayscales, and the active pulse duty cycle of the light-
emission control signal are adjusted in the testing method
above according to the embodiment of the invention, no
afterimage will appear while the displayed image is being
switched. As illustrated in FIG. 7, before the data signal
voltages are adjusted as described above, the voltage of the
gate of a drive transistor corresponding to an original data
signal voltage of some low grayscale relative to the source
thereof is U1, and when the displayed picture is switched
from a bright state (corresponding to the highest grayscale)
to a picture at the low-grayscale, or when the displayed
picture is switched from a dark state (corresponding to the
lowest grayscale) to the picture at the low-grayscale, then
there will be such a difference in driving current AIl that
goes beyond a human-eye recognizable range, so there will
be an afterimage to be displayed while watching the picture
being switched. After the adjustment above is made, the
voltage of the gate of the driver transistor corresponding to
the adjusted data signal voltage relative to the source thereof
is U2, and as can be apparent from FIG. 7, there is such a
difference in driving current AI2 at U2 that is so insignificant
that the human eyes watching the picture switched from a
bright state or a dark state to the picture at the low grayscale
watches the displayed picture at the same luminance due to
the insignificant difference in driving current Al2, that is, the
displayed afterimage has been alleviated while the picture is
being switched.

[0090] Further to the method above for testing an organic
light-emitting display panel, an embodiment of the invention
further provides a method for displaying on an organic
light-emitting display panel, where the method includes
displaying using the stored active pulse duty cycle of the
light-emission control signal, and data signal voltages cor-
responding to the respective grayscales. With the data signal
voltages of the respective grayscales determined in the
testing method above, the range of the voltage on the gates
of their corresponding driver transistors relative to the
sources thereof lies in the range where there is an insignifi-
cant difference between the forward scan transfer character-
istic curve and the reverse scan transfer characteristic curve,
so there will be no afterimage while the picture is being
displayed.

[0091] Based upon the inventive idea, an embodiment of
the invention further provides an apparatus for testing an
organic light-emitting display panel. Since the apparatus
addresses the problem under a similar principle to the
method above for testing an organic light-emitting display
panel according to the embodiment of the invention, refer-
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ence can be made to the implementation of the method for
an implementation of the apparatus, so a repeated descrip-
tion thereof will be omitted here.

[0092] As illustrated in FIG. 8, an apparatus for testing an
organic light-emitting display panel according to an embodi-
ment of the invention includes the following units.

[0093] A luminance presetting unit 81 is configured to
preset a luminance of a highest grayscale, and luminance of
other grayscales than the highest grayscale of a displayed
picture on the organic light-emitting display panel.

[0094] A first data signal determining unit 82 is configured
to determine a data signal voltage corresponding to the
highest grayscale, under the condition that there is no
afterimage while controlling the displayed picture on the
organic light-emitting display panel from a preset picture
including the luminance of the highest grayscale to another
picture.

[0095] Alight-emission control signal determining unit 83
is configured to determine an active pulse duty cycle of a
light-emission control signal according to the determined
data signal voltage, and the luminance of the highest gray-
scale.

[0096] A second data signal determining unit 84 is con-
figured to determine data signal voltages corresponding to
the other grayscales according to the determined active pulse
duty cycle, and the preset luminance of the other grayscales.
[0097] A storing unit 85 is configured to store the deter-
mined active pulse duty cycle of the light-emission control
signal, and the determined data signal voltages correspond-
ing to the respective grayscales.

[0098] Optionally the first data signal determining unit 82
is configured to control the displayed picture of the organic
light-emitting display panel to be switched from the preset
picture including the luminance of the highest grayscale to
another picture; to adjust the data signal voltage correspond-
ing to the highest grayscale until the displayed picture on the
organic light-emitting display panel is switched from the
preset picture to another picture without any afterimage; and
to determine the current data signal voltage corresponding to
the highest grayscale.

[0099] Optionally the first data signal determining unit 82
is configured to increase gradually the data signal voltage
corresponding to the highest grayscale.

[0100] Optionally the first data signal determining unit 82
is configured to control the displayed picture of the organic
light-emitting display panel to be switched from the preset
picture to the another picture using a preset active pulse duty
cycle of a light-emission control signal.

[0101] Optionally the light-emission control signal deter-
mining unit 83 is configured to lighten the organic light-
emitting display panel using the determined data signal
voltage, and to decrease the active pulse duty cycle of the
light-emission control signal, so that the display luminance
of the organic light-emitting display panel reaches the preset
luminance of the highest grayscale.

[0102] Optionally the active pulse duty cycle of the light-
emission control signal ranges from 75% to 85% when the
preset luminance of the highest grayscale ranging from 300
nit to 400 nit.

[0103] Optionally the second data signal determining unit
84 is configured to control the organic light-emitting display
panel using the determined active pulse duty cycle of the
light-emission control signal to display a picture including
respective grayscales corresponding to initial data signal
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voltages; and to increase the data signal voltages corre-
sponding to the respective grayscales so that the display
luminance of the organic light-emitting display panel
reaches the preset luminance of the other grayscales.
[0104] Moreover an embodiment of the invention further
provides an organic light-emitting display panel including
the testing apparatus according to any one of the embodi-
ments above, where the organic light-emitting display panel
determines the active pulse duty cycle of the light-emission
control signal, and the data signal voltages corresponding to
the respective grayscales using the testing apparatus, so that
there will be no afterimage while the image is being
switched, thus improving an experience of viewing the
image.
[0105] In the organic light-emitting display panel, the
method and apparatus for testing the same, and the method
for displaying on the same according to the embodiments of
the invention, the luminance of the highest grayscale, and
luminance of other grayscales than the highest grayscale of
a displayed picture on the organic light-emitting display
panel are preset; a data signal voltage corresponding to the
highest grayscale is determined while controlling the dis-
played picture on the organic light-emitting display panel to
be switched from a preset picture including the luminance of
the highest grayscale to another picture without any after-
image; an active pulse duty cycle of a light-emission control
signal is determined according to the determined data signal
voltage, and luminance of the highest grayscale; data signal
voltages corresponding to other grayscales are determined
according to the determined active pulse duty cycle, and the
luminance of the other grayscales; and the determined active
pulse duty cycle of the light-emission control signal, and the
determined data signal voltages corresponding to the respec-
tive grayscales are stored. The data signal voltages are
changed to alleviate an afterimage, and also the active pulse
duty cycle of the light-emission control signal is adjusted to
adjust a period of time for which the display panel emits
light, so that the preset luminance at the respective gray-
scales can be reached.
[0106] Although the preferred embodiments of the inven-
tion have been described, those skilled in the art benefiting
from the underlying inventive concept can make additional
modifications and variations to these embodiments. There-
fore the appended claims are intended to be construed as
encompassing the preferred embodiments and all the modi-
fications and variations coming into the scope of the inven-
tion.
[0107] Evidently those skilled in the art can make various
modifications and variations to the invention without depart-
ing from the spirit and scope of the invention. Thus the
invention is also intended to encompass these modifications
and variations thereto so long as the modifications and
variations come into the scope of the claims appended to the
invention and their equivalents.
What is claimed is:
1. A method for testing an organic light-emitting display
panel, comprising;
presetting a highest grayscale luminance of a preset
picture, and the other grayscale luminance of the preset
picture on the organic light-emitting display panel;
determining a data signal voltage corresponding to the
highest grayscale of the preset picture, under the con-
dition that there is no afterimage while controlling the
preset picture to be switched to another picture;
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determining an active pulse duty ratio of a light-emission
control signal according to the determined data signal
voltage, and the highest grayscale luminance;

determining data signal voltages corresponding to the
other grayscales according to the other grayscale lumi-
nance and the determined active pulse duty cycle; and

storing the determined active pulse duty cycle and the
data signal voltages at the highest grayscale and the
other grayscales;

wherein the active pulse of the light-emission control

signal is configured to control the organic light-emit-
ting display panel to emit light.

2. The method according to claim 1, wherein determining
the data signal voltage corresponding to the highest gray-
scale of the preset picture, under the condition that there is
no afterimage while controlling the preset picture to be
switched to another picture comprises:

controlling the preset picture to be switched to another

picture;

adjusting the data signal voltage corresponding to the

highest grayscale of the preset picture until the preset
picture is switched to another picture without showing
any afterimage; and

determining the data signal voltage corresponding to the

highest grayscale of the preset picture.

3. The method according to claim 2, wherein adjusting the
data signal voltage corresponding to the highest grayscale of
the preset picture comprises:

increasing gradually the data signal voltage correspond-

ing to the highest grayscale of the preset picture.

4. The method according to claim 2, wherein controlling
the preset picture to be switched to another picture com-
prises:

controlling the preset picture to be switched to another

picture using a preset active pulse duty cycle of a
light-emission control signal.

5. The method according to claim 1, wherein determining
the active pulse duty cycle of the light-emission control
signal according to the determined data signal voltage, and
the highest grayscale luminance comprises:

lighting the organic light-emitting display panel using the

determined data signal voltage, and decreasing gradu-
ally the active pulse duty ratio of the light-emission
control signal to reach the preset highest grayscale
luminance.

6. The method according to claim 5, wherein the active
pulse duty cycle of the light-emission control signal ranges
from 75% to 85% when the preset highest grayscale lumi-
nance ranging from 300 nit to 400 nit.

7. The method according to claim 6, wherein the active
pulse duty cycle of the light-emission control signal is 80%
when the preset highest grayscale luminance is 350 nit.

8. The method according to claim 5, wherein the deter-
mining the data signal voltages corresponding to the other
grayscales according to the determined active pulse duty
cycle, and the preset other grayscale luminance comprises:

controlling the organic light-emitting display panel using

the determined active pulse duty cycle of the light-
emission control signal to display a picture comprising
respective grayscales corresponding to initial data sig-
nal voltages; and

increasing the data signal voltages corresponding to the

respective grayscales so that the display luminance of
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the organic light-emitting display panel reaches the
preset other grayscale luminance.

9. A method for displaying on an organic light-emitting
display panel, comprising displaying using the active pulse
duty cycle of the light-emission control signal, and the data
signal voltages corresponding to the respective grayscales,
stored in the testing method according to claim 1.

10. An apparatus for testing an organic light-emitting

display panel, comprising:

a first data signal determining unit configured to deter-
mine a data signal voltage corresponding to a highest
grayscale while switching a preset picture comprising a
highest grayscale luminance to another picture without
showing any afterimage;

a light-emission control signal determining unit config-
ured to determine an active pulse duty cycle of a
light-emission control signal according to the deter-
mined data signal voltage, and the highest grayscale
luminance;

a second data signal determining unit configured to deter-
mine data signal voltages corresponding to other gray-
scales according to the determined active pulse duty
cycle, and preset other grayscale luminance; and

a storing unit configured to store the determined active
pulse duty cycle and the determined data signal volt-
ages corresponding to the respective grayscales.

11. The apparatus according to claim 10, wherein the first
data signal determining unit is configured to control the
preset picture to switch to another picture, and to adjust the
data signal voltage corresponding to the highest grayscale of
the preset picture until the preset picture is switched to
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another picture without showing any afterimage; and to
determine the data signal voltage corresponding to the
highest grayscale.

12. The apparatus according to claim 11, wherein the first
data signal determining unit is configured to increase gradu-
ally the data signal voltage corresponding to the highest
grayscale.

13. The apparatus according to claim 11, wherein the first
data signal determining unit is configured to control the
preset picture to be switched to another picture using a preset
active pulse duty cycle of a light-emission control signal.

14. The apparatus according to claim 12, wherein the
light-emission control signal determining unit is configured
to light the organic light-emitting display panel using the
determined data signal voltage, and to decrease the active
pulse duty cycle of the light-emission control signal, so that
the display luminance of the organic light-emitting display
panel reaches the preset highest grayscale luminance.

15. The apparatus according to claim 14, wherein the
active pulse duty cycle of the light-emission control signal
ranges from 75% to 85% when the preset highest grayscale
luminance ranging from 300 nit to 400 nit.

16. The apparatus according to claim 14, wherein the
second data signal determining unit is configured to control
the organic light-emitting display panel using the deter-
mined active pulse duty cycle of the light-emission control
signal to display a picture comprising respective grayscales
corresponding to initial data signal voltages; and to increase
the data signal voltages corresponding to the respective
grayscales so that the display luminance of the organic
light-emitting display panel reaches the preset other gray-
scale [uminance.
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