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(54)
COMPENSATION METHOD THEREOF

(57)  An Active-Matrix Organic Light Emitting Diode
(AMOLED) display apparatus and a brightness compen-
sation method thereof are provided. At an initial compen-
sation stage, a display screen can be subjected to bright-
ness calibration by an image sensor so as to acquire a
data voltage compensation value of each sub-pixel when
a brightness value of a display panel equals a preset
value, a first data voltage is output to a corresponding
pixel circuit according to the data voltage compensation
value of each sub-pixel, a sensed voltage of each
sub-pixel at this stage is used as an initial reference volt-
age of each sub-pixel when the brightness value of the
display panel equals the preset value; and at a subse-
quent compensation stage, by regulating a data voltage
of each sub-pixel, the sensed voltage of each sub-pixel
is made to be equal to the corresponding initial reference
voltage when the brightness value of the display panel
equals the preset value, so as to achieve uniform com-
pensation on brightness of each sub-pixel at the subse-
quent compensation stage. Thus, not only are uniformity
and accuracy of initial brightness compensation im-
proved, but also pixel aging is accurately compensated
and uniformity and accuracy of subsequent compensa-

tion are improved.
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Description
TECHNICAL FIELD

[0001] Embodiments of the present disclosure relate
to an Active-Matrix Organic Light Emitting Diode
(AMOLED) display apparatus and a brightness compen-
sation method thereof.

BACKGROUND

[0002] An Active-Matrix Organic Light Emitting Diode
(AMOLED) display apparatus is a self-luminous element
based on Organic Light Emitting Diodes (OLEDs). The
light emitting principle of each OLED is that an organic
semiconductor material and a light emitting material are
subjected to carrier injection and compounding under the
drive of an electric field so as to emit light. Due to various
advantages of high brightness, high image quality, ultra
small thickness, good display efficiency and the like, the
AMOLED display apparatus is hopeful to be more widely
applied.

[0003] The AMOLED display apparatus consists of
thousands of pixels, and each pixel includes an OLED
and a pixel circuit for driving the OLED. Each pixel circuit
consists of a switching Thin-Film Transistor (TFT), a ca-
pacitor and a drive TFT. Each switching TFT charges a
voltage corresponding to a data signal to the correspond-
ing capacitor, the corresponding drive TFT regulates a
current supplied to the corresponding OLED according
to the voltage of the capacitor, and a luminous quantity
of the OLED is in direct proportion to the current, so that
brightness of the OLED is regulated.

[0004] However, due to imperfect process and the like,
the drive TFTs of all the pixels have specific differences
in threshold voltage Vy, and migration rate so as to cause
different currents of all the pixels, which are used for driv-
ing the OLEDs, and brightness distortions among all the
pixels. A visual result is that the original specific differ-
ences of the drive TFTs cause spots or patterns on a
screen, and in the subsequent driving process, the drive
TFTs can reduce the service life of an AMOLED display
panel or generate image retention due to the specific
differences generated by degradation.

[0005] In order to solve this problem, the Chinese Pat-
ent CN102968954A discloses an AMOLED display ap-
paratus capable of rapidly sensing a current of each pixel
so as to compensate the brightness distortions among
the pixels, and a method for sensing the current of each
pixel of the AMOLED display apparatus. According to
this patent, parasitic capacitors (i.e., line capacitors) on
column-oriented lines (e.g., datum lines, data lines or first
power lines and the like) on a display screen are utilized,
the parasitic capacitors are charged by currents of the
drive TFTs, voltages obtained after charging are input
into an Analog-to-Digital Converter (ADC) module, and
then the currents of the pixels are calculated by utilizing
a formula 1=Cx(V2-V1)/(t2-t1).
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[0006] However, due to limitations of process, e.g., an
uneven film-forming thickness and the like, the capacitors
of all the column-oriented lines on the display screen may
be different, and moreover, the ADC module in an inte-
grated circuit has an error for conversion of each channel,
both of which can influence sensing of the currents so
as to cause inaccurate compensation on the brightness
distortions of the pixels.

SUMMARY

[0007] Embodiments of the present disclosure provide
An Active-Matrix Organic Light Emitting Diode
(AMOLED) display apparatus, comprising a display pan-
el, the display panel comprises a plurality of sub-pixels,
each sub-pixel comprises an Organic Light Emitting Di-
ode (OLED) and a pixel circuit for independently driving
the OLED, and the AMOLED display apparatus further
comprising: a drive chip, configured to output a data volt-
age corresponding to each sub-pixel and acquire a
sensed voltage corresponding to each sub-pixel; and a
Timing Controller (TCON), configured to: at an initial
compensation stage, acquire a corresponding data volt-
age compensation value when brightness of all the sub-
pixels is uniform and consistent under a condition that a
brightness value of the display panel is a preset value,
by regulating an initial data voltage output to each sub-
pixel by the drive chip, control the drive chip to output a
first data voltage to the pixel circuit of each sub-pixel ac-
cording to the data voltage compensation value corre-
sponding to each sub-pixel, acquire a sensed voltage
corresponding to each sub-pixel at this stage by the drive
chip, and set each sensed voltage as an initial reference
voltage corresponding to each sub-pixel under the con-
dition thatthe brightness value of the display panel equals
the preset value; and at a subsequent compensation
stage, by changing the data voltage output to each sub-
pixel by the drive chip, make the sensed voltage corre-
sponding to each sub-pixel to be equal to the initial ref-
erence voltage corresponding to each sub-pixel under
the condition that the brightness value of the display pan-
el equals the preset value, so as to achieve uniform com-
pensation on brightness of each sub-pixel at the subse-
quent compensation stage; wherein the brightness of
each sub-pixel is measured by an image sensor.
[0008] Inanembodiment of the present disclosure, for
example, the brightness includes a gray scale or display
brightness.

[0009] Inanembodiment of the present disclosure, for
example, for any one sub-pixel, the data voltage com-
pensation value corresponding to the any one sub-pixel
includes: a first data voltage of the any one sub-pixel
when the brightness of all the sub-pixels is uniform and
consistent; or a difference value or a proportional value
of the first data voltage and the initial data voltage output
to the any one sub-pixel by the drive chip.

[0010] Inan embodiment of the present disclosure, for
example, the drive chip includes a Digital-to-Analog Con-
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verter (DAC) module and an Analog-to-Digital Converter
(ADC) module; the DAC module is configured to output
the data voltage corresponding to each sub-pixel; and
the ADC module is configured to detect the sensed volt-
age corresponding to each sub-pixel.

[0011] Inan embodiment of the present disclosure, for
example, for any one sub-pixel, the sensed voltage cor-
responding to the any one sub-pixel equals a voltage for
a drive thin film transistor (TFT) in the pixel circuit of the
any one sub-pixel to charge a line capacitor.

[0012] Inan embodiment of the present disclosure, for
example, the TCON is further configured to: at any one
moment, when the brightness value of the display panel
is not equal to the preset value, for any one sub-pixel,
carry out an interpolation operation by utilizing at least
two groups of standard reference data related to the any
one moment, calculate the data voltage which needs to
be output to the pixel circuit of the any one sub-pixel at
the any one moment, and control the drive chip to drive
the pixel circuit of the any one sub-pixel according to the
calculated data voltage, wherein each group of standard
reference data related to the any one moment includes:
a corresponding preset value, and the data voltage for
making the sensed voltage corresponding to the any one
sub-pixel to be equal to the initial reference voltage re-
lated to both the corresponding preset value and the any
one sub-pixel atthe any one momentwhen the brightness
value of the display panel equals the corresponding pre-
set value.

[0013] Embodiments of the present disclosure provide
a brightness compensation method of an Active-Matrix
Organic Light Emitting Diode (AMOLED) display appa-
ratus, comprising: at an initial compensation stage, by a
TCON, acquiring a data voltage compensation value cor-
responding to each sub-pixel when a brightness of all the
sub-pixels is uniform and consistent under a condition
thatabrightness value of adisplay panel is a presetvalue,
by regulating an initial data voltage output to each sub-
pixel by a drive chip, controlling the drive chip to output
afirst data voltage to a pixel circuit corresponding to each
sub-pixel according to the data voltage compensation
value corresponding to each sub-pixel, acquiring a
sensed voltage corresponding to each sub-pixel at this
stage by the drive chip, and setting each sensed voltage
as an initial reference voltage corresponding to each sub-
pixel under a condition that the brightness value of the
display panel equals the preset value; and at a subse-
quent compensation stage, by the TCON, by changing
the data voltage output to each sub-pixel by the drive
chip, making the sensed voltage corresponding to each
sub-pixel to be equal to the initial reference voltage cor-
responding to each sub-pixel under the condition that the
brightness value of the display panel equals the preset
value, so as to achieve uniform compensation on bright-
ness of each sub-pixel at the subsequent compensation
stage; wherein the brightness of each sub-pixel is meas-
ured by an image sensor.

[0014] Inan embodiment of the present disclosure, for
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example, in the method, the brightness includes a gray
scale or display brightness.

[0015] Inan embodiment of the present disclosure, for
example, in the method, for any one sub-pixel, the data
voltage compensation value corresponding to the any
one sub-pixel includes: afirst data voltage of the any one
sub-pixel when the brightness of all the sub-pixels is uni-
form and consistent; or a difference value or a propor-
tional value of the first data voltage and the initial data
voltage output to the any one sub-pixel by the drive chip.
[0016] Inan embodiment of the present disclosure, for
example, inthe method, for any one sub-pixel, the sensed
voltage corresponding to the any one sub-pixel equals a
voltage for a drive thin film transistor (TFT) in the pixel
circuit of the any one sub-pixel to charge a line capacitor.
[0017] Inan embodiment of the present disclosure, for
example, in the method, at any one moment, when the
brightness value of the display panel is not equal to the
preset value, for any one sub-pixel, carrying out an inter-
polation operation by utilizing at least two groups of
standard reference data related to the any one moment,
calculating the data voltage which needs to be output to
the pixel circuit of the any one sub-pixel at the any one
moment, and controlling the drive chip to drive the pixel
circuit of the any one sub-pixel according to the calculated
data voltage, wherein each group of standard reference
data related to the any one moment includes: a corre-
sponding preset value, and the data voltage for making
the sensed voltage corresponding to the any one sub-
pixel to be equal to the initial reference voltage related
to both the corresponding preset value and the any one
sub-pixel at the any one moment when the brightness
value of the display panel equals the corresponding pre-
set value.

BRIEF DESCRIPTION OF THE DRAWINGS

[0018] Inordertoclearlyillustrate the technical solution
of the embodiments of the disclosure, the drawings of
the embodiments will be briefly described in the following,
it is obvious that the described drawings are only related
to some embodiments of the disclosure and thus are not
limitative of the disclosure.

FIG. 1 shows a structural schematic diagram of an
Active-Matrix Organic Light Emitting Diode
(AMOLED) display apparatus in an embodiment of
the present disclosure; and

FIG. 2 shows a flow schematic diagram of a bright-
ness compensation method of the AMOLED display
apparatus in an embodiment of the present disclo-
sure.

DETAILED DESCRIPTION

[0019] In order to make objects, technical details and
advantages of the embodiments of the disclosure appar-
ent, the technical solutions of the embodiment will be
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described in a clearly and fully understandable way in
connection with the drawings related to the embodiments
of the disclosure. It is obvious that the described embod-
iments are just a part but not all of the embodiments of
the disclosure. Based on the described embodiments
herein, those skilled in the art can obtain other embodi-
ment(s), without any inventive work, which should be
within the scope of the disclosure.

Embodiment I:

[0020] Embodiment | of the present disclosure pro-
vides an Active-Matrix Organic Light Emitting Diode
(AMOLED) display apparatus. FIG. 1 is a structural sche-
matic diagram of the AMOLED display apparatus in Em-
bodiment | of the present disclosure. The AMOLED dis-
play apparatusincludes a display panel 11, a Timing Con-
troller (TCON) 12 and a drive chip 13, wherein

[0021] Thedisplay panel 11 includes a plurality of sub-
pixels (for example, each sub-pixel is defined by trans-
verse gate lines and longitudinal data lines intersecting
with each other in the diagram), and each sub-pixel in-
cludes an Organic Light Emitting Diode (OLED) and a
pixel circuit for independently driving the OLED; and the
pixel circuit, for example, can include devices such as a
drive transistor, a switching transistor, a capacitor and
the like. The OLED device can emit white light or mono-
chromatic light, e.g., red light, green light, blue light and
the like.

[0022] The drive chip 13 can be used for outputting a
data voltage corresponding to each sub-pixel, and ac-
quiring a sensed voltage corresponding to each sub-pix-
el;

[0023] At an initial compensation stage, by the TCON
12, an initial data voltage output to each sub-pixel by the
drive chip 13 is regulated, a data voltage compensation
value corresponding to each sub-pixel when brightness
of all the sub-pixels is uniform and consistent under a
condition that a brightness value of the display panel
equals a preset value is acquired, the drive chip 13 is
controlled to output a first data voltage to the pixel circuit
of each sub-pixel according to the data voltage compen-
sation value corresponding to each sub-pixel, the sensed
voltage corresponding to each sub-pixel at this stage is
acquired by the drive chip 13, and each sensed voltage
is set as an initial reference voltage corresponding to
each sub-pixel under the condition that the brightness
value of the display panel equals the preset value; and
at a subsequent compensation stage, by changing the
data voltage output to each sub-pixel by the drive chip
13, the sensed voltage corresponding to each sub-pixel
is made to be equal to the initial reference voltage cor-
responding to each sub-pixel when the brightness value
of the display panel equals the preset value, so as to
achieve uniform compensation on brightness of each
sub-pixel at the subsequent compensation stage, where-
in the brightness of each sub-pixel, for example, can be
measured by an image sensor, e.g., a Charge Coupled
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Device (CCD) (i.e., a display screen is photographed by
using the CCD so as to measure the actual display bright-
ness of each sub-pixel). The brightness of each sub-pixel
also can be measured in modes of a Complementary
Metal Oxide Semiconductor (CMOS) imaging device and
the like. The TCON 12, the drive chip 13 and the like can
be implemented by corresponding circuits or sub-circuits.
[0024] In other words, in the present embodiment, the
initial reference voltage corresponding to each sub-pixel
has been measured and verified (i.e., has been subjected
to optical compensation) by the CCD, and thus, although
errors of line capacitors and errors between chip chan-
nels still exist, pixel brightness compensation is influ-
enced at all. Thus, each sub-pixel can be subjected to
brightness compensation by using the initial reference
voltage as areference value. In the subsequent applica-
tion processes, when a sensed voltage equivalent to the
initial reference voltage is acquired by changing the data
voltage, it is believed that uniform compensation is
achieved, so that the problem of inaccurate compensa-
tion on pixel brightness distortions, which is caused by
the errors of the capacitors of column-oriented lines and
the errors between the chip channels, can be solved, and
uniformity and accuracy of initial compensation and sub-
sequent compensation are improved.

[0025] For example, the brightness can include a gray
scale or display brightness. At the initial compensation
stage, by the TCON 12, the initial data voltage output to
each sub-pixel by the drive chip 13 can be regulated, and
the data voltage compensation value corresponding to
each sub-pixel, when the gray scale of the display panel
equals a preset value (e.g., a 64 gray scale, a 128 gray
scale, a 192 gray scale or a 225 gray scale and the like)
or the brightness of the display panel equals a preset
value (e.g., the highest brightness, 1/2 of the highest
brightness, 1/4 of the highest brightness or 1/8 of the
highest brightness and the like, wherein the highest
brightness of the display panel can be determined on the
basis of the practical situation of the display panel) and
the brightness of all the sub-pixels is uniform and con-
sistent, is acquired.

[0026] It should be noted that when a brightness dif-
ference value of the actual display brightness of any two
sub-pixels in all the sub-pixels is in a preset error allow-
able range (e.g., when a distortion is smaller than 5%),
it is considered that the brightness of all the sub-pixels
is uniform and consistent.

[0027] For example, for any one sub-pixel, the data
voltage compensation value corresponding to the any
one sub-pixel can be the first data voltage of the any one
sub-pixel when the brightness of all the sub-pixels is uni-
form and consistent; or, can be a difference value or a
proportional value of the first data voltage and the initial
data voltage output to the any one sub-pixel by the drive
chip 13.

[0028] In other words, when the brightness value of
the display panel equals the preset value, for any one
sub-pixel, not only can an actual data voltage of the sub-
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pixel be set as the data voltage compensation value cor-
responding to the sub-pixel when the brightness of all
the sub-pixels is uniform and consistent, but also the dif-
ference value or the proportional value and the like of the
actual data voltage of the sub-pixel when the brightness
of all the sub-pixels is uniform and consistent, and the
initial data voltage of the sub-pixel can be used as the
data voltage compensation value corresponding to the
sub-pixel, thereby improving the diversity and flexibility
of the data voltage compensation value.

[0029] It should be noted that under the condition that
the brightness value of the display panel equals the pre-
set value, the data voltage compensation value corre-
sponding to each sub-pixel is obtained when the actual
display brightness of all the sub-pixels is uniform and
consistent, after that, the TCON 12, for example, also
can store the preset value of the brightness of the display
panel and the data voltage compensation value of each
sub-pixel for subsequent application when the first data
voltage is output to the pixel circuit of each sub-pixel by
the drive chip 13. The data, for example, is stored in a
memory whichis independent of the TCON 12 oris stored
in a memory integrated into the TCON 12, and these
memories can be various types ofmemories, e.g., volatile
or nonvolatile memories.

[0030] In addition, it should be noted that under the
condition that the brightness value of the display panel
equals the preset value, after the initial reference voltage
corresponding to each sub-pixel is obtained, the TCON
12, for example, also can store the preset brightness val-
ue of the display panel and the initial reference voltage
corresponding to each sub-pixel for use at the subse-
quent compensation stage.

[0031] It should be noted that in the embodiment of the
presentdisclosure, the preset value can arandom value,
i.e., a value for any one preset brightness (e.g., any one
preset gray scale or any preset display brightness), the
TCON 12 can carry out pixel brightness compensation
in the following mode: at the initial compensation stage,
the data voltage compensation value corresponding to
each sub-pixel when the brightness of all the sub-pixels
is uniform and consistent is acquired under the condition
that the bright parameter value of the display panel
equals the preset value by regulating the initial data volt-
age output to each sub-pixel by the drive chip 13, the
drive chip 13 is controlled to output the first data voltage
to the pixel circuit of each sub-pixel according to the data
voltage compensation value corresponding to each sub-
pixel, the sensed voltage corresponding to each sub-pix-
el at this stage is acquired by the drive chip 13, and each
sensed voltage is set as the initial reference voltage cor-
responding to each sub-pixel under the condition that the
brightness value of the display panel equals the preset
value; and at the subsequent compensation stage, by
changing the data voltage output to each sub-pixel by
the drive chip 13, the sensed voltage corresponding to
each sub-pixel is made to be equal to the initial reference
voltage corresponding to each sub-pixel when the bright-
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ness value of the display panel equals the preset value,
so as to achieve uniform compensation on brightness of
each sub-pixel at the subsequent compensation stage.
[0032] However,ifeach presetbrightness value is sub-
jected to pixel brightness compensation in the above
mode, the corresponding initial reference voltages will
be repeatedly calculated, so that corresponding opera-
tions may be excessively complex and system power
consumption may be increased. Thus, in another em-
bodiment of the present disclosure, in order to reduce
operation complexity and power consumption, the TCON
12 may carry out brightness compensation in the above
mode only for a plurality of preset brightness values (e.g.,
two or three and the like) so as to obtain multiple groups
of standard reference data, and for other brightness val-
ues, the data voltage corresponding to each sub-pixel
canbe obtained inamode of carrying out the interpolation
operation on the basis of the multiple groups of standard
reference data so as to implement brightness compen-
sation.

[0033] Inotherwords, the TCON 12 further canbe used
for: at any one moment, when the brightness value of the
display panel is determined not to be equal to the preset
value (i.e., the brightness value of the display panel is a
non-preset value), for any one sub-pixel, carrying out the
interpolation operation by utilizing at least two groups of
standard reference data related to present, calculating
out the data voltage which needs to be output to the pixel
circuit of the any one sub-pixel at this stage (when the
brightness value of the display panel is the non-preset
value), and controlling the drive chip 13 to drive the pixel
circuit of the any one sub-pixel according to the calculated
data voltage; and

[0034] Each group of standard reference data related
to the any one moment caninclude: a corresponding pre-
set value, and the data voltage for making the sensed
voltage corresponding to the any one sub-pixel to be
equal to the initial reference voltage related to both the
corresponding preset value and the any one sub-pixel at
the any one moment when the brightness value of the
display panel equals the corresponding preset value.
[0035] It should be noted that the number of groups of
the standard reference data referred to in the process of
carrying out the interpolation operation can be flexibly
set according to the practical situation. For example, the
higher the requirement for uniform compensation on
brightness of the display apparatus is, the greater the
number of groups of the standard reference data referred
to is; and the lower the requirement for uniform compen-
sation on brightness of the display apparatus, the smaller
the number of groups of the standard reference data re-
ferred to is, which are not limited in the embodiment.
[0036] In addition, it should be noted that when the
brightness value of the display panel is the non-preset
value, the standard reference data which is referred to
in the process of carrying out the interpolation operation
is generally standard reference data of a preset value
with the same brightness parameter attribute (e.g., the
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gray scale or the display brightness) with the non-preset
value. For example, when the non-preset value is deter-
mined to be equal to the 255 gray scale (e.g., the highest
gray scale), the standard reference data which is referred
to in the process of carrying out the interpolation opera-
tion generally can be standard reference data corre-
sponding to the preset 64 gray scale, 128 gray scale and
the like, which is not repeated in the embodiment of the
present disclosure.

[0037] Furthermore, it should be noted that at any one
moment, when the brightness value of the display panel
is determined not to be equal to the preset value (i.e.,
the brightness value of the display panel is the non-preset
value), for any one sub-pixel, the standard reference data
which is based on in the process of carrying out the in-
terpolation operation and is related to the any one mo-
ment can be acquired in real time by the TCON 12.
[0038] Optionally, in order to implement real-time ac-
quisition of the standard reference data, two actions of
displaying and sensing can be set to be carried out in a
time dividing mode. For example, one frame of time can
be divided into two parts; one part is used for sensing
the data voltage of each sub-pixel when the brightness
value of the display panel equals the preset value; and
the other part is used for carrying out corresponding dis-
playing in accordance with an actual brightness value
(i.e., the non-preset value) of the display panel.

[0039] Furthermore, the drive chip 13 in the embodi-
ment of the present disclosure, for example, can include
a Digital-to-Analog Converter (DAC) module and an An-
alog-to-Digital Converter (ADC) module.

[0040] The DAC module can be used for outputting the
data voltage corresponding to each sub-pixel; for exam-
ple, at the initial compensation stage, the DAC module
can output the corresponding first data voltage to the
pixel circuit of each sub-pixel according to control of the
TCON 12;

The ADC module can be used for detecting the sensed
voltage corresponding to each sub-pixel; and for exam-
ple, at the initial compensation stage, the ADC module
can, according to control of the TCON 12, detect the
sensed voltage corresponding to each sub-pixel when
the drive chip outputs the first data voltage to the pixel
circuit of each sub-pixel according to the data voltage
compensation value corresponding to each sub-pixel.
[0041] For any one sub-pixel, the sensed voltage cor-
responding to the any one sub-pixel generally may be a
voltage used for the TFT (the drive TFT) in the pixel circuit
of the any one sub-pixel to charge the line capacitor,
which is not repeated in the embodiment of the present
disclosure.

[0042] Embodiment | of the present disclosure pro-
vides the AMOLED display apparatus. In the technical
solution of Embodiment | of the present disclosure, the
AMOLED display apparatus can include the TCON and
the drive chip. The TCON can be used for: at the initial
compensation stage, acquiring the data voltage compen-
sation value corresponding to each sub-pixel when the
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brightness of all the sub-pixels is uniform and consistent
under the condition that the brightness value of the dis-
play panel equals the preset value by regulating the initial
data voltage output to each sub-pixel by the drive chip,
controlling the drive chip to output the first data voltage
to the pixel circuit of each sub-pixel according to the data
voltage compensation value corresponding to each sub-
pixel, acquiring the sensed voltage corresponding to
each sub-pixel at this stage by the drive chip, and using
each sensed voltage as the initial reference voltage cor-
responding to each sub-pixel under the condition that the
brightness value of the display panel equals the preset
value; and at the subsequent compensation stage, by
changing the data voltage output to each sub-pixel by
the drive chip, making the sensed voltage corresponding
to each sub-pixel to be equal to the initial reference volt-
age corresponding to each sub-pixelwhen the brightness
value of the display panel equals the preset value, so as
to achieve uniform compensation on brightness of each
sub-pixel at the subsequent compensation stage, where-
in the brightness of each sub-pixel is measured by the
CCD.

[0043] In other words, in the process of carrying out
uniform compensation on brightness, a parasitic capac-
itor (i.e. the line capacitor) on each column-oriented line
(e.g., adatum line, a data line and the like) of the display
screen is still different and the ADC module still has a
conversion error for each channel, i.e., the errors of the
line capacitors and the errors between chip channels still
exist, however, the initial reference voltage correspond-
ing to each sub-pixel has been measured and verified by
the CCD for example, and thus, pixel brightness com-
pensation is not influenced at all, and each sub-pixel can
be subjected to brightness compensation by using the
initial reference voltage as the reference value. In the
subsequentusing process, when a sensed voltage which
is equivalent to the initial reference voltage is acquired
by changing the data voltage, it is believed that uniform
compensation is achieved, so that the problem of inac-
curate compensation on pixel brightness distortions,
which is caused by the errors of the capacitors of column-
oriented lines and the errors between the chip channels,
can be solved, and uniformity and accuracy of initial com-
pensation and subsequent compensation are improved.
[0044] In addition, for any one of other brightness val-
ues different from the preset value, the interpolation op-
eration can be carried out on the basis of multiple groups
of related standard reference data to obtain the data volt-
age corresponding to each sub-pixel so as to achieve
brightness compensation, and thus, operation complex-
ity and system power consumption also can be reduced
on the basis of improving accuracy of pixel brightness
compensation.

Embodiment II:

[0045] Based onthe same inventive concept with Em-
bodiment | of the present disclosure, Embodiment Il of
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the present disclosure provides a brightness compensa-
tion method of an AMOLED display apparatus. FIG. 2 is
a flow schematic diagram of the brightness compensa-
tion method of the AMOLED display apparatus in Em-
bodiment Il of the present disclosure. The brightness
compensation method may include the following proc-
esses:

S201: at an initial compensation stage, by a TCON,
acquiring a data voltage compensation value corre-
sponding to each sub-pixel when brightness of all
the sub-pixels is uniform and consistent under a con-
dition that a brightness value of a display panel
equals a preset value by regulating an initial data
voltage output to each sub-pixel by a drive chip,
wherein the brightness of each sub-pixel is meas-
ured by a CCD.

For example, the brightness may be a gray scale or
display brightness. Namely, at the initial compensa-
tion stage, by regulating the initial data voltage output
to each sub-pixel by the drive chip, the TCON 12 can
acquire the data voltage compensation value corre-
sponding to each sub-pixel when the brightness of
all the sub-pixels is uniform and consistent under the
condition that the gray scale of the display panel
equals a preset value (e.g., a 64 gray scale, a 128
gray scale, a 192 gray scale or a 225 gray scale and
the like) or the brightness of the display panel equals
a preset value (e.g., the highest brightness, 1/2 of
the highest brightness, 1/4 of the highest brightness
or 1/8 of the highest brightness and the like, wherein
the highest brightness of the display panel can be
determined on the basis of the practical situation of
the display panel).

It should be noted that when a brightness difference
value of the actual display brightness of any two sub-
pixels in all the sub-pixels is in a preset error allow-
able range, it is considered that the brightness of all
the sub-pixels is uniform and consistent, which is not
repeated in the embodiment of the present disclo-
sure.

S202: by the TCON, controlling the drive chip to out-
put a first data voltage to a pixel circuit corresponding
to each sub-pixel according to the data voltage com-
pensation value corresponding to each sub-pixel,
acquiring a sensed voltage corresponding to each
sub-pixel at this stage by the drive chip, and using
each sensed voltage as an initial reference voltage
corresponding to each sub-pixel under the condition
that the brightness value of the display panel equals
the preset value.

Optionally, for any one sub-pixel, the data voltage
compensation value corresponding to the any one
sub-pixel can be the first data voltage of the any one
sub-pixel when the brightness of all the sub-pixels
is uniform and consistent, or can be a difference val-
ue or a proportional value of the first data voltage
and the initial data voltage output to the any one sub-
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pixel by the drive chip.

In addition, for any one sub-pixel, the sensed voltage
corresponding to the any one sub-pixel generally can
be a voltage used fora TFT (adrive TFT) in the pixel
circuit of the any one sub-pixel to charge a line ca-
pacitance,.

S203: at a subsequent compensation stage, by the
TCON, by changing the data voltage output to each
sub-pixel by the drive chip, making the sensed volt-
age corresponding to each sub-pixel to be equal to
the initial reference voltage corresponding to each
sub-pixel under the condition that the brightness val-
ue of the display panel equals the preset value, so
as to achieve uniform compensation on brightness
of each sub-pixel at the subsequent compensation
stage.

[0046] In other words, errors of the line capacitors and
errors between chip channels still exist, but pixel bright-
ness compensation is influenced at all. The reasons are
that the initial reference voltage corresponding to each
sub-pixel has been measured and verified by a CCD, and
each sub-pixel can be subjected to brightness compen-
sation by using the initial reference voltage as the refer-
ence value. Inthe subsequent application process, when
the sensed voltage which is the same with the initial ref-
erence voltage is acquired by changing the data voltage,
it is believed that uniform compensation is achieved, so
that the problem of inaccurate compensation on pixel
brightness distortions, which is caused by the errors of
the capacitors of the column-oriented lines and the errors
between the chip channels, can be solved, and uniformity
and accuracy of initial compensation and subsequent
compensation are improved.

[0047] Optionally, in order to reduce system power
consumption and improve operation simplicity, the meth-
od may further include:

[0048] At any one moment, when determining that the
brightness value of the display panel is one of other val-
ues different from the preset value, for any one sub-pixel,
carrying out the interpolation operation by utilizing atleast
two groups of standard reference data related to the any
one moment, calculating the data voltage which needs
to be output to the pixel circuit of the any one sub-pixel,
and controlling the drive chip to drive the pixel circuit of
the any one sub-pixel according to the calculated data
voltage;

[0049] Each group of standard reference data related
to the any one moment caninclude: a corresponding pre-
set value, and the data voltage for making the sensed
voltage corresponding to the any one sub-pixel to be
equal to the initial reference voltage related to both the
corresponding preset value and the any one sub-pixel at
the any one moment under the condition that the bright-
ness value of the display panel equals the corresponding
preset value.

[0050] In other words, for any one of other brightness
values different from the preset value, the interpolation
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operation can be carried out on the basis of multiple
groups of related standard reference data to obtain the
data voltage corresponding to each sub-pixel so as to
achieve brightness compensation, and thus, operation
complexity and system power consumption also can be
reduced on the basis of improving accuracy of pixel
brightness compensation.

[0051] It should be noted that the number of groups of
the standard reference data referred to in the process of
carrying out the interpolation operation can be flexibly
set according to practical situations. For example, the
higher the requirement for uniform compensation on
brightness of the display apparatus is, the greater the
number of groups of the standard reference data referred
to is; and the lower the requirement for uniform compen-
sation on brightness of the display apparatus is, the
smaller the number of groups of the standard reference
data referred to is, which are not limited in the embodi-
ment.

[0052] In addition, it should be noted that when the
brightness value of the display panel is determined to be
a non-preset value, the standard reference data which
is referred to in the process of carrying out the interpo-
lation operation is generally standard reference data of
a preset value with the same brightness parameter at-
tribute (e.g., the gray scale or the display brightness) with
the non-preset value. For example, when the non-preset
value is determined to be equal to the 255 gray scale
(e.g., the highest gray scale), the standard reference data
which is referred to in the process of carrying out the
interpolation operation generally can be standard refer-
ence data corresponding to the set 64 gray scale, 128
gray scale and the like, which is not repeated in the em-
bodiment of the present disclosure.

[0053] Furthermore, it should be noted that at any one
moment, when the brightness value of the display panel
is determined to be different from the preset value (i.e.,
the brightness value of the display panel is a non-preset
value), for any one sub-pixel, the standard reference data
which is based on in the process of carrying out the in-
terpolation operation and is related to the any one mo-
ment can be acquired in real time by the TCON 12.
[0054] Optionally, in order to implement real-time ac-
quisition of the standard reference data, two actions of
displaying and sensing can be set to be carried out in a
time dividing mode. For example, one frame of time can
be divided into two parts; one part is used for sensing
the data voltage of each sub-pixel under the condition
that the brightness value of the display panel equals the
preset value; and the other part is used for carrying out
corresponding display in accordance with an actual
brightness value (i.e., the non-preset value) of the display
panel, which is not illustrated in the embodiment of the
present disclosure.

[0055] The brightness compensation method in Em-
bodiment Il of the present disclosure will be further illus-
trated in the following by examples.
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Example (1):

[0056] Assuming that the brightness parameter of the
display panel is the gray scale and for any one preset
gray scale, the TCON can carry out brightness compen-
sation in the mode described in Embodiment Il of the
presentdisclosure, the brightness compensation method
can include the following proceedings:

S1: setting the gray scale value of the display panel
to be detected, e.g., the 64 gray scale, the 128 gray
scale, the 192 gray scale, or the 225 gray scale (the
highest gray scale) and the like, controlling the drive
chip to output the data voltage to each sub-pixel,
photographing a display screen by using the CCD,
and measuring the brightness of each sub-pixel;
S2:regulating the data voltage of each sub-pixel one
by one, so that the measured brightness of all the
sub-pixels is in a required uniform range;

S3: when brightness uniformity of the display screen
reaches the requirement, for any one sub-pixel, stor-
ing the data voltage of the any one sub-pixel and the
corresponding gray scale value into a memory;

S4: for any one sub-pixel, outputting the correspond-
ing stored data voltage to the pixel circuit of the sub-
pixel, detecting the voltage, i.e., the sensed voltage,
for driving a current of the TFT to charge the line
capacitor Cx by an ADC module of the drive chip,
and storing the sensed voltage as the initial refer-
ence voltage; and

S5: at the subsequent compensation stage, for any
one sub-pixel, by changing the data voltage output
to the any one sub-pixel by the drive chip, making
the sensed voltage corresponding to the any one
sub-pixel to be equal to the initial reference voltage
corresponding to the any one sub-pixel obtained in
the step S4 under the condition that the brightness
of the display panel equals the gray scale value, so
as to achieve uniform compensation on brightness
of each sub-pixel.

Example (2):

[0057] Assuming that the brightness parameter of the
display panel is the display brightness and the TCON
can carry out brightness compensation only for a plurality
of preset brightness values (e.g., two brightness values)
in the mode in Embodiment Il of the present disclosure
so as to obtain multiple groups of standard reference
data, and can obtain the data voltage corresponding to
each sub-pixel for other brightness values in a mode of
carrying out the interpolation operation on the basis of
the multiple groups of standard reference data so as to
implement brightness compensation, the brightness
compensation method can include of the following pro-
ceedings:

S1: setting preset display brightness of the display
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panel to be detected, e.g., the highest brightness
and 1/4 of the highest brightness; and for each preset
brightness, controlling the drive chip to output the
data voltage to each sub-pixel, photographing the
display screen by using the CCD, and measuring the
brightness of each sub-pixel;

S2: for each preset brightness, regulating the data
voltage of each sub-pixel one by one, so that the
measured brightness of each the sub-pixel respec-
tively reaches the preset highest brightness and the
preset 1/4 of the highest brightness in the error al-
lowable range;

S3: for each preset brightness, when brightness uni-
formity of the display screen reaches the require-
ment, for any one sub-pixel, storing the data voltage
of the any one sub-pixel and the corresponding pre-
set gray scale value into a circuit;

S4: for each preset brightness and for any one sub-
pixel, outputting the corresponding stored data volt-
age to the pixel circuit of the sub-pixel, detecting the
voltage, i.e., the sensed voltage, for driving the cur-
rent of the TFT to charge the line capacitor Cx by
the ADC module of the drive chip, and storing the
sensed voltage as the initial reference voltage; and
S5: at the subsequent compensation stage, when
the set brightness parameter of the display panel is
any one of the preset brightness values, for any one
sub-pixel, by changing the data voltage output to the
any one sub-pixel by the drive chip, making the
sensed voltage corresponding to the any one sub-
pixel to be equal to the initial reference voltage cor-
responding to the any one sub-pixel obtained in the
step S4 when the brightness of the display panel
equals the preset display brightness, so as to
achieve uniform compensation on brightness of
each sub-pixel; or

[0058] At any one moment, when the set brightness
parameter of the display panel is any one non-preset
brightness value, e.g., the set brightness parameter is
1/2 of the highest brightness, for any one sub-pixel, car-
rying out the interpolation operation by utilizing the high-
est brightness related to the any one moment and the
data voltage corresponding to the 1/4 of the highest
brightness when the brightness compensation is uniform,
calculating the data voltage which needs to be output to
the pixel circuit of the any one sub-pixel, outputting the
data voltage, and carrying out corresponding proceed-
ings so as to achieve uniform compensation on bright-
ness of each sub-pixel.

[0059] Furthermore, one example of the methodin Em-
bodiment Il further can be as follows:

S1: before delivery, for the preset display brightness
(e.g., the highest brightness and 1/4 of the highest
brightness), carrying out optical compensation by
utilizing the CCD, and storing the data voltage of
each sub-pixel of which the display panel brightness
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reaches the uniformity requirement and the corre-
sponding preset display brightness into a Flash for
example;

S2: operating an initial program and acquiring the
initial reference voltages. For example, S2 may in-
clude:

S2.1: reading data from the Flash;

S$2.2: by aVgs1/2 calculation unit, calculating a drive
voltage Vgs1 corresponding to each sub-pixel at the
highest brightness and a drive voltage Vgs2 corre-
sponding to each sub-pixel at 1/4 of the highest
brightness by utilizing the corresponding data volt-
age obtained in the step S1, and storing the drive
voltage Vgs1 and the drive voltage Vgs2 into the
memory (e.g., a DDR (Double Data Rate) memory);
S2.3: at a sensing stage, acquiring the sensed volt-
age Vsense1 (i.e., a detected value of the ADC mod-
ule) and the sensed voltage Vsense2 of each column
of the display panel respectively by the Vgs1 and the
Vgs2, storing the sensed voltage Vsense1 and the
sensed voltage Vsense2 as the initial reference volt-
ages of optical compensation into the Flash;

S2.4: inputting the Vgs1 and the Vgs2 into a p/Vth
calculation unit, calculating a migration rate w. and a
threshold voltage Vth, and storing obtained results
into the DDR memory and the Flash, where p. and
Vth are solved in accordance with a formula:

[=1/2*p*(Vgs-Vth)"2;

[0060] In the formula, p and Vth are unknown values,
and can be solved by taking the Vgs1 and the Vgs2 into
the formula to establish an equation set:

1=1/2*p*( Vgs1-Vth)"2;

12=1/2%p*( Vigs2-Vth)*2.

S3: operating a conventional program and carrying
out pixel compensation, which for example may in-
clude:

S3.1: starting up to read p and Vth from the Flash;
it should be noted that compensation can be carried
out in real time at a display stage;

S3.2: according to the p. and the Vth which are ob-
tained in the previous step, calculating the Vgs1 cor-
responding to each sub-pixel at the highest bright-
ness and the Vgs2 corresponding to each sub-pixel
at 1/4 of the highest brightness, storing the Vgs1 and
the Vgs2 into the DDR memory; and acquiring the
Vsense1 and the Vsense2 of each column, which
are used as the initial reference voltages;

S3.3: at the sensing stage:
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[0061] Atany one moment, acquiringa Vsense of each
sub-pixel respectively by the Vgs1 and the Vgs2, com-
paring the Vsense with the corresponding initial refer-
ence voltages Vsense1 and Vsense2, regulating the
Vgs1 and the Vgs2 according to comparison results, up-
dating data in the DDR memory, inputting the updated
Vgs1 and Vgs2 in the DDR memory into the p/Vth cal-
culation unit to obtain the updated p. and vth, and storing
the updated w and Vth into the DDR memory and the
Flash;

[0062] If the display brightness of the screen is non-
preset display brightness, assuming that the display
brightness of the screen is 1/2 of the highest brightness,
for any one sub-pixel, at any one moment, the data volt-
ages required by any one sub-pixel can be obtained only
by carrying out interpolation calculation according to the
Vgs1 and the Vgs2 (according to the Vgs, the corre-
sponding data voltages can be directly solved) at the cur-
rent moment, so as to achieve uniform compensation on
brightness of the display panel.

[0063] In other words, in the technical solution of Em-
bodiment Il of the present disclosure, in the process of
carrying out uniform compensation on brightness, a par-
asitic capacitor (i.e., the line capacitor) on each column-
oriented line (e.g., a datum line, a data line and the like)
ofthe display screen is still different and the ADC module
still has a conversion error for each channel, i.e., the er-
rors of the line capacitors and the errors between chip
channels still exist. However, the initial reference voltage
corresponding to each sub-pixel has been measured and
verified by the CCD, and thus, existence of the errors
cannot influence pixel brightness compensation at all.
Each sub-pixel can be subjected to brightness compen-
sation by using the initial reference voltage as the refer-
ence value. In the subsequent using process, when the
sensed voltage which is the same with the initial refer-
ence voltage is acquired by changing the data voltage,
it is believed that uniform compensation is achieved.
Therefore, the problem of inaccurate compensation on
pixel brightness distortions, which is caused by the errors
of the capacitors of column-oriented lines and the errors
between the chip channels, can be solved, and uniformity
and accuracy of initial compensation and subsequent
compensation are improved.

[0064] In addition, for any one of other brightness val-
ues different from the preset value, the interpolation op-
eration can be carried out on the basis of multiple groups
of related standard reference data to obtain the data volt-
age corresponding to each sub-pixel so as to achieve
brightness compensation, and thus, operation complex-
ity and system power consumption also can be reduced
on the basis of improving accuracy of pixel brightness
compensation.

[0065] Those skilled in the art should understand that
embodiments of the present disclosure can provide a
method, an apparatus (device) or a computer program
product. Thus, the present disclosure can adopt forms
of full hardware embodiments, full software embodi-
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ments or embodiments combining aspects of software
and hardware. Moreover, the present disclosure can
adopt a form of a computer program product implement-
ed on one or more computer available storage media
(including, but not limited to, a disk memory, a CD-ROM
(Compact Disc Read Only Memory), an optical memory
and the like) including computer available program
codes.

[0066] The present disclosure is described with refer-
ence to flow charts and/or block diagrams of the method,
the apparatus (device) and the computer program prod-
uct according to the embodiments of the present disclo-
sure. It should be understood that each flow and/or block
and combinations of the flows and/or the blocks in the
flow charts and/or the block diagrams can be implement-
ed by computer program instructions. The computer pro-
gram instructions can be provided to a general-purpose
computer, a special-purpose computer, an embedded
processor or processors of other programmable data
processing devices so as to generate a machine, so that
by the instructions executed by the computer or the proc-
essors of other programmable data processing devices,
an apparatus for achieving designated functions in one
or more flows of the flow charts and in one or more blocks
of the block diagrams is generated.

[0067] Those computer program instructions also can
be stored in a computer readable memory capable of
guiding the computer or other programmable data
processing devices to work in a specific mode, so that
the instructions stored in the computer readable memory
generate a product including an instruction apparatus,
and the instruction apparatus achieves the designated
functions in one or more flows of the flow charts and in
one or more blocks of the block diagrams.

[0068] Those computer program instructions also can
be loaded onto the computers or other programmable
data processing devices so as to execute a series of op-
eration steps on the computer or other programmable
data processing devices to generate processing imple-
mented by the computer, and thus, the instructions exe-
cuted on the computer or other programmable devices
provide the steps for achieving the designated functions
in one or more flows of the flow charts and in one or more
blocks of the block diagrams.

[0069] What are described above is related to the il-
lustrative embodiments of the disclosure only and not
limitative to the scope of the disclosure; the scopes of
the disclosure are defined by the claims.

[0070] The presentapplication claims the priority of the
Chinese Patent Application No.201510531737.0filed on
August 26, 2015, which is incorporated herein by refer-
ence as part of the disclosure of the present application.

Claims

1. An Active-Matrix Organic Light Emitting Diode
(AMOLED) display apparatus, comprising a display
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panel, wherein the display panel comprises a plural-
ity of sub-pixels, each sub-pixel comprises an Or-
ganic Light Emitting Diode (OLED) and a pixel circuit
for independently driving the OLED, and the
AMOLED display apparatus further comprises:

a drive chip, configured to output a correspond-
ing data voltage to each sub-pixel and acquire
a sensed voltage corresponding to each sub-
pixel; and

a Timing Controller (TCON), configured to: atan
initial compensation stage, acquire a corre-
sponding data voltage compensation value
when brightness of all the sub-pixels is uniform
and consistent under a condition that a bright-
ness value of the display panel is a preset value,
by regulating an initial data voltage output to
each sub-pixel by the drive chip, control the drive
chip to output a first data voltage to the pixel
circuit of each sub-pixel according to the data
voltage compensation value corresponding to
each sub-pixel, acquire the sensed voltage cor-
responding to each sub-pixel at this stage by the
drive chip, and set each sensed voltage as an
initial reference voltage corresponding to each
sub-pixel under the condition that the brightness
value of the display panel equals the preset val-
ue; and at a subsequent compensation stage,
by changing the data voltage output to each sub-
pixel by the drive chip, make the sensed voltage
corresponding to each sub-pixel to be equal to
the initial reference voltage corresponding to
each sub-pixel under the condition that the
brightness value of the display panel equals the
preset value, so as to achieve uniform compen-
sation on brightness of each sub-pixel at the
subsequent compensation stage; and

wherein the brightness of each sub-pixel is
measured by an image sensor.

The AMOLED display apparatus according to claim
1, wherein

the brightnessincludes a gray scale or display bright-
ness.

The AMOLED display apparatus according to claim
1, wherein

forany one sub-pixel, the data voltage compensation
value corresponding to the any one sub-pixel in-
cludes:

afirst data voltage of the any one sub-pixel when
the brightness of all the sub-pixels is uniform
and consistent, or

a difference value or a proportional value of the
first data voltage and the initial data voltage out-
put to the any one sub-pixel by the drive chip.
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4.

7.

The AMOLED display apparatus according to claim
1, wherein the drive chip includes a Digital-to-Analog
Converter (DAC) module and an Analog-to-Digital
Converter (ADC) module;

the DAC module is configured to output the data volt-
age corresponding to each sub-pixel; and

the ADC module is configured to detect the sensed
voltage corresponding to each sub-pixel.

The AMOLED display apparatus according to claim
1, wherein

for any one sub-pixel, the sensed voltage corre-
sponding to the any one sub-pixel equals a voltage
for a drive thin film transistor (TFT) in the pixel circuit
of the any one sub-pixel to charge a line capacitor.

The AMOLED display apparatus according to claim
1, wherein

the TCON is further configured to: at any one mo-
ment, when the brightness value of the display panel
is not equal to the preset value, for any one sub-
pixel, carry out an interpolation operation by utilizing
at least two groups of standard reference data relat-
ed to the any one moment, calculate the data voltage
which needs to be output to the pixel circuit of the
any one sub-pixel at the any one moment, and con-
trol the drive chip to drive the pixel circuit of the any
one sub-pixel according to the calculated data volt-
age,

wherein each group of standard reference data re-
lated to the any one moment includes:

a corresponding preset value, and

the data voltage for making the sensed voltage
corresponding to the any one sub-pixel to be
equal to the initial reference voltage related to
both the corresponding preset value and the any
one sub-pixel at the any one moment when the
brightness value of the display panel equals the
corresponding preset value.

A brightness compensation method of an Active-Ma-
trix Organic Light Emitting Diode (AMOLED) display
apparatus, comprising:

at an initial compensation stage, by a TCON,
acquiring a data voltage compensation value
corresponding to each sub-pixel when a bright-
ness of all the sub-pixels is uniform and consist-
ent under a condition that a brightness value of
a display panel is a preset value, by regulating
an initial data voltage output to each sub-pixel
by a drive chip, controlling the drive chip to out-
put a first data voltage to a pixel circuit corre-
sponding to each sub-pixel according to the data
voltage compensation value corresponding to
each sub-pixel, acquiring a sensed voltage cor-
responding to each sub-pixel at this stage by the
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drive chip, and setting each sensed voltage as
an initial reference voltage corresponding to
each sub-pixel under a condition that the bright-
ness value of the display panel equals the preset
value; and

at a subsequent compensation stage, by the
TCON, by changing the data voltage output to
each sub-pixel by the drive chip, making the
sensed voltage corresponding to each sub-pixel
to be equal to the initial reference voltage cor-
responding to each sub-pixel under the condi-
tion that the brightness value of the display panel
equalsthe presetvalue, so as to achieve uniform
compensation on brightness of each sub-pixel
at the subsequent compensation stage;
wherein the brightness of each sub-pixel is
measured by an image sensor.

The method according to claim 7, wherein
the brightnessincludes a gray scale or display bright-
ness.

The method according to claim 7, wherein
forany one sub-pixel, the data voltage compensation
value corresponding to the any one sub-pixel in-
cludes:

afirst data voltage of the any one sub-pixel when
the brightness of all the sub-pixels is uniform
and consistent; or

a difference value or a proportional value of the
first data voltage and the initial data voltage out-
put to the any one sub-pixel by the drive chip.

The method according to claim 7, wherein

for any one sub-pixel, the sensed voltage corre-
sponding to the any one sub-pixel equals a voltage
for a drive thin film transistor (TFT) in the pixel circuit
of the any one sub-pixel to charge a line capacitor.

The method according to claim 7, further comprising:

at any one moment, when the brightness value
of the display panel is not equal to the preset
value, for any one sub-pixel, carrying out an in-
terpolation operation by utilizing at least two
groups of standard reference data related to the
any one moment, calculating the data voltage
which needs to be output to the pixel circuit of
the any one sub-pixel at the any one moment,
and controlling the drive chip to drive the pixel
circuit of the any one sub-pixel according to the
calculated data voltage,

wherein each group of standard reference data
related to the any one moment includes: a cor-
responding preset value, and the data voltage
for making the sensed voltage corresponding to
the any one sub-pixel to be equal to the initial
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reference voltage related to both the corre-
sponding preset value and the any one sub-pixel
at the any one moment when the brightness val-
ue of the display panel equals the corresponding
preset value.
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201

At an initial compensation stage, acquiring, by a TCON, a data voltage
compensation value corresponding to each sub-pixel when brightness of all
the sub-pixels is uniform and consistent under a condition that a brightness

value of a display panel equals a preset value by regulating an initial data
voltage output to each sub-pixel by a drive chip; wherein brightness is
measured by a CCD

202

By the TCON, controlling the drive chip to output a first data voltage to a pixel
circuit of each sub-pixel according to the data voltage compensation value
corresponding to each sub-pixel, acquiring a sensed voltage corresponding to each
sub-pixel at this stage by the drive chip, and using each sensed voltage as an initial
reference voltage corresponding to each sub-pixel under the condition that the

brightness parameter value of the display panel equals the preset value

203

At a subsequent compensation stage, by the TCON, by changing the data
voltage output to each sub-pixel by the drive chip, making the sensed voltage
corresponding to each sub-pixel to be equal to the initial reference voltage
corresponding to each sub-pixel under the condition that the brightness
parameter value of the display panel equals the preset value, so as to achieve
uniform compensation on brightness of each sub-pixel at the subsequent

compensation stage

FIG. 2

14
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