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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 Vth 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 I=Cx(V2-V1)/(t2-t1).

[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.
US 2008/074358 A1 discloses an electroluminescence
display apparatus and a method of correcting a display
variation for an electroluminescence display apparatus.
US 2012/147070 A1 discloses a method of manufactur-
ing an organic electroluminescence display and an or-
ganic electroluminescence element.

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 corre-
sponding data voltage to each sub-pixel and acquire a
sensed voltage corresponding to each sub-pixel; and a
Timing Controller (TCON), configured to: at an initial cal-
ibration stage,

(S1) select at least a couple of preset brightness val-
ues identical for all the sub-pixels and apply for every
selected preset value the corresponding initial data
voltage to every sub-pixel of the display and meas-
uring the resulting brightness of each sub-pixel by
means of an image sensor;
(S2) regulate 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 for each
preset value;
(S3) when brightness uniformity of the display screen
reaches the requirement, for any one sub-pixel, store
the data voltage as a first data voltage of the each
sub-pixel and the corresponding preset value into a
memory;
(S4) for every sub-pixel and for every preset value,
output the corresponding stored data voltage to the
pixel circuit of the sub-pixel, connect the drive tran-
sistor of the pixel circuit with the corresponding col-
umn oriented line so that the capacitance of the col-
umn oriented line is being charged, sense the volt-
age at the lines by means of Analog to Digital con-
verters connected to the lines and storing the sensed
voltages as initial reference voltages;
at a later subsequent compensation stage,
(S5) for every sub-pixel and for every preset value
applying again the stored first data voltages, connect
the drive transistor of the pixel circuit with the corre-
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sponding column oriented line so that the capaci-
tance of the column oriented line is being charged,
sense the voltage at the lines by means of Analog
to Digital converters connected to the lines, and if
the voltage sensed are not coincident with the stored
initial reference voltages, make the sensed voltage
corresponding to each sub-pixel to be equal to the
corresponding initial reference voltage by modifying
the applied first data voltage, so as to achieve uni-
form compensation on brightness of each sub-pixel
at this compensation stage.

[0008] In an embodiment of the present disclosure, for
example, the brightness includes a gray scale or display
brightness.
[0009] In an embodiment of the present disclosure, for
example, the drive chip includes a Digital-to-Analog Con-
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.
[0010] In an embodiment of the present disclosure, for
example, the TCON is further configured to: at any one
moment, when the brightness 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 mo-
ment, 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 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.
[0011] 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, selecting at least a couple of preset brightness
identical for all the sub-pixels and applying for every se-
lected preset value the corresponding initial data voltage
to every sub-pixel of the display and measuring the re-
sulting brightness of each sub-pixel by means of an im-
age sensor; 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 for each preset
value; when brightness uniformity of the display screen
reaches the requirement, for any one sub-pixel, storing
the data voltage as a first data voltage of the each sub-
pixel and the corresponding preset value into a memory;
for every sub-pixel and for every preset value, outputting
the corresponding stored data voltage to the pixel circuit
of the sub-pixel, connecting the drive transistor of the
pixel circuit with the corresponding column oriented line

so that the capacitance of the column oriented line is
being charged, sensing the voltage at the lines by means
of Analog to Digital converters connected to the lines and
storing the sensed voltages as initial reference voltages;
and at a subsequent compensation stage, by the TCON,
for every sub-pixel and for every preset value applying
again the stored first data voltages, connecting the drive
transistor of the pixel circuit with the corresponding col-
umn oriented line so that the capacitance of the column
oriented line is being charged, sensing the voltage at the
lines by means of Analog to Digital converters connected
to the lines, and if the voltage sensed are not coincident
with the stored initial reference voltages, make the
sensed voltage corresponding to each sub-pixel to be
equal to the corresponding initial reference voltage by
modifying the applied first data voltage, so as to achieve
uniform compensation on brightness of each sub-pixel
at this compensation stage;
wherein the brightness of each sub-pixel is measured by
an image sensor.
[0012] In an embodiment of the present disclosure, for
example, in the method, the brightness includes a gray
scale or display brightness.
[0013] In an embodiment of the present disclosure, for
example, in the method, at any one moment, when the
brightness of the display panel is not equal to the preset
value, for any one sub-pixel, carrying out an interpolation
operation by utilizing at least two groups of standard ref-
erence 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 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 of the display
panel equals the corresponding preset value.

BRIEF DESCRIPTION OF THE DRAWINGS

[0014] In order to clearly illustrate 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-
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sure.

DETAILED DESCRIPTION

[0015] 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
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:

[0016] Embodiment I 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 I of the present disclosure. The AMOLED dis-
play apparatus includes a display panel 11, a Timing Con-
troller (TCON) 12 and a drive chip 13, wherein
[0017] The display 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.
[0018] 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;
[0019] 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
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.
[0020] 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 a reference 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.
[0021] 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.
[0022] 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.
[0023] 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-
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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.
[0024] 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-
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.
[0025] 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 which is independent of the TCON 12 or is stored
in a memory integrated into the TCON 12, and these
memories can be various types of memories, e.g., volatile
or nonvolatile memories.
[0026] 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.
[0027] It should be noted that in the embodiment of the
present disclosure, the preset value can a random 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-
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.
[0028] However, if each preset brightness 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
can be obtained 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 compen-
sation.
[0029] In other words, the TCON 12 further can be 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
[0030] Each group of standard reference data related
to the any one moment can include: 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.
[0031] 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-
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ferred to is, which are not limited in the embodiment.
[0032] 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
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.
[0033] 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-prcsct
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.
[0034] 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.
[0035] 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.
[0036] 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;
[0037] The ADC module can be used for detecting the
sensed voltage corresponding to each sub-pixel; and for
example, at the initial compensation stage, the ADC mod-
ule 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.
[0038] 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.

[0039] Embodiment I of the present disclosure pro-
vides the AMOLED display apparatus. In the technical
solution of Embodiment I 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
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-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 is measured by the
CCD.
[0040] 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., a datum 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
subsequent using 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.
[0041] 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
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on the basis of improving accuracy of pixel brightness
compensation.

Embodiment II:

[0042] Based on the same inventive concept with Em-
bodiment I of the present disclosure, Embodiment II of
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 II of the present disclosure. The brightness
compensation method may include the following proc-
esses:
S201: at an initial compensation stage, by a TCON, ac-
quiring a data voltage compensation value correspond-
ing to each sub-pixel when brightness of all the sub-pixels
is uniform and consistent under a condition that a bright-
ness 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 measured by a CCD.
[0043] For example, the brightness may be a gray
scale or display brightness. Namely, at the initial com-
pensation stage, by regulating the initial data voltage out-
put 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 high-
est 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).
[0044] 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, it is considered that the brightness of all the
sub-pixels is uniform and consistent, which is not repeat-
ed in the embodiment of the present disclosure.
[0045] S202: by the TCON, controlling the drive chip
to output a first data voltage to a pixel circuit correspond-
ing to each sub-pixel according to the data voltage com-
pensation value corresponding to each sub-pixel, acquir-
ing a sensed voltage corresponding to each sub-pixel at
this stage by the drive chip, and using each sensed volt-
age 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.
[0046] Optionally, for any one sub-pixel, the data volt-
age 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 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.
[0047] In addition, for any one sub-pixel, the sensed
voltage corresponding to the any one sub-pixel generally
can be a voltage used for a TFT (a drive TFT) in the pixel
circuit of the any one sub-pixel to charge a line capaci-
tance,.
[0048] 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 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 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.
[0049] 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. In the 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.
[0050] Optionally, in order to reduce system power
consumption and improve operation simplicity, the meth-
od may further include:
[0051] 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 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,
and controlling the drive chip to drive the pixel circuit of
the any one sub-pixel according to the calculated data
voltage;
[0052] Each group of standard reference data related
to the any one moment can include: 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.
[0053] In other words, for any one of other brightness
values different from the preset value, the interpolation
operation can be carried out on the basis of multiple
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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.
[0054] 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.
[0055] 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.
[0056] 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.
[0057] 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.
[0058] The brightness compensation method in Em-
bodiment II of the present disclosure will be further illus-
trated in the following by examples.

Example (1):

[0059] 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 II of the
present disclosure, 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):

[0060] 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 II 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

[0061] 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.
[0062] In other words, in the technical solution of Em-
bodiment II 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)
of the 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.
[0063] 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.
[0064] 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-
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.
[0065] 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.
[0066] Those computer program instructions also can
be stored in a computer readable memory capable of
guiding the computer or other programmable data
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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.
[0067] 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.
[0068] 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.
[0069] The present application claims the priority of the
Chinese Patent Application No. 201510531737.0 filed on
August 26, 2015.

Claims

1. An Active-Matrix Organic Light Emitting Diode
(AMOLED) display apparatus, comprising a display
panel (11), wherein the display panel (11) comprises
a plurality of sub-pixels, each sub-pixel comprises
an Organic Light Emitting Diode (OLED) and a pixel
circuit for independently driving the OLED, charac-
terized in that the AMOLED display apparatus fur-
ther comprises:

a drive chip (13), configured to output a corre-
sponding data voltage to each sub-pixel and ac-
quire a sensed voltage corresponding to each
sub-pixel; and
a Timing Controller (TCON) (12), configured to:
at an initial calibration stage,
(S1) select at least a couple of preset brightness
values identical for all the sub-pixels and apply
for every selected preset value the correspond-
ing initial data voltage to every sub-pixel of the
display and measuring the resulting brightness
of each sub-pixel by means of an image sensor;
(S2) regulate 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
for each preset value;
(S3) when brightness uniformity of the display
screen reaches the requirement, for any one
sub-pixel, store the data voltage as a first data
voltage of the each sub-pixel and the corre-
sponding preset value into a memory;
(S4) for every sub-pixel and for every preset val-

ue, output the corresponding stored data volt-
age to the pixel circuit of the sub-pixel, connect
the drive transistor of the pixel circuit with the
corresponding column oriented line so that the
capacitance of the column oriented line is being
charged, sense the voltage at the lines by means
of Analog to Digital converters connected to the
lines and storing the sensed voltages as initial
reference voltages;
at a later subsequent compensation stage,
(S5) for every sub-pixel and for every preset val-
ue applying again the stored first data voltages,
connect the drive transistor of the pixel circuit
with the corresponding column oriented line so
that the capacitance of the column oriented line
is being charged, sense the voltage at the lines
by means of Analog to Digital converters con-
nected to the lines, and
if the voltage sensed are not coincident with the
stored initial reference voltages, make the
sensed voltage corresponding to each sub-pixel
to be equal to the corresponding initial reference
voltage by modifying the applied first data volt-
age, so as to achieve uniform compensation on
brightness of each sub-pixel at this compensa-
tion

2. The AMOLED display apparatus according to claim
1, wherein the brightness includes a gray scale or
display brightness.

3. The AMOLED display apparatus according to claim
1, wherein the drive chip (13) includes a Digital-to-
Analog Converter (DAC);
the DAC module is configured to output the data volt-
age corresponding to each sub-pixel.

4. The AMOLED display apparatus according to claim
1, wherein the TCON (12) is further configured to: at
any one moment, when the brightness of the display
panel (11) 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 mo-
ment, and control the drive chip (13) to drive the pixel
circuit of the any one sub-pixel according to the cal-
culated data voltage,
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
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brightness value of the display panel (11) equals
the corresponding preset value.

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

at an initial compensation stage,

by a TCON, selecting at least a couple of
preset brightness values identical for all the
sub-pixels and applying for every selected
preset value the corresponding initial data
voltage to every sub-pixel of the display and
measuring the resulting brightness of each
sub-pixel by means of an image sensor;
regulating the data voltage of each sub-pix-
el one by one, so that the measured bright-
ness of all the sub-pixels is in a required
uniform range for each preset value;
when brightness uniformity of the display
screen reaches the requirement, for any
one sub-pixel, storing the data voltage as a
first data voltage of the each sub-pixel and
the corresponding preset value into a mem-
ory;
for every sub-pixel and for every preset val-
ue, outputting the corresponding stored da-
ta voltage to the pixel circuit of the sub-pixel,
connecting the drive transistor of the pixel
circuit with the corresponding column ori-
ented line so that the capacitance of the col-
umn oriented line is being charged, sensing
the voltage at the lines by means of Analog
to Digital converters connected to the lines
and
storing the sensed voltages as initial refer-
ence voltages; and

at a subsequent compensation stage,

by the TCON, for every sub-pixel and for
every preset value applying again the
stored first data voltages, connecting the
drive transistor of the pixel circuit with the
corresponding column oriented line so that
the capacitance of the column oriented line
is being charged, sensing the voltage at the
lines by means of Analog to Digital convert-
ers connected to the lines, and
if the voltage sensed are not coincident with
the stored initial reference voltages, make
the sensed voltage corresponding to each
sub-pixel to be equal to the corresponding
initial reference voltage by modifying the ap-
plied first data voltage, so as to achieve uni-
form compensation on brightness of each
sub-pixel at this compensation stage;

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

6. The method according to claim 5, wherein
the brightness includes a gray scale or display bright-
ness.

7. The method according to claim 5, further comprising:

at any one moment, when the brightness of the
display panel is not equal to the preset value,
for any one sub-pixel, carrying out an interpola-
tion 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 con-
trolling the drive chip to drive the pixel circuit of
the any one sub-pixel according to the calculat-
ed 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
reference voltage related to both the corre-
sponding preset value and the any one sub-pixel
at the any one moment when the brightness of
the display panel equals the corresponding pre-
set value.

8. The AMOLED display apparatus according to claim
2, wherein the drive chip (13) includes a Digital-to-
Analog Converter (DAC) module;
the DAC module is configured to output the data volt-
age corresponding to each sub-pixel.

Patentansprüche

1. Aktivmatrix-organische lichtemittierende Diode
(AMOLED)-Anzeigevorrichtung, umfassend eine
Anzeigetafel (11), wobei die Anzeigetafel (11) eine
Mehrzahl von Sub-Pixeln umfasst, wobei jedes Sub-
Pixel eine organische lichtemittierende Diode
(OLED) und eine Pixel-Schaltung zur unabhängigen
Ansteuerung der OLED umfasst, dadurch gekenn-
zeichnet, dass die AMOLED-Anzeigevorrichtung
außerdem umfasst:

einen Ansteuerungschip (13), konfiguriert zur
Ausgabe einer korrespondierenden Datenspan-
nung an jedes Sub-Pixel und zum Erlangen ei-
ner abgegriffenen Spannung korrespondierend
zu jedem Sub-Pixel; und
einen Timing-Controller (TCON) (12), konfigu-
riert für: bei einem initialen Kalibrierungsstadi-
um,
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(S1) Wählen von zumindest einigen von vorein-
gestellten Helligkeitswerten identisch für alle
Sub-Pixel und Anlegen für jeden gewählten vor-
eingestellten Wert die korrespondierende Initial-
Datenspannung an jedes Sub-Pixel der Anzeige
und Messen der resultierenden Helligkeit von
jedem Sub-Pixel mittels eines Bildsensors;
(S2) Regulieren der Datenspannung von jedem
Sub-Pixel nacheinander, so dass die gemesse-
ne Helligkeit von all den Sub-Pixeln in einer ver-
langten uniformen Reihe für jeden voreingestell-
ten Wert ist;
(S3) wenn Helligkeitsuniformität des Anzeige-
bildschirms das Erfordernis erreicht, für jeden
Sub-Pixel, Speichern der Datenspannung als ei-
ne erste Datenspannung von dem jeweiligen
Sub-Pixel und dem korrespondierenden vorein-
gestellten Wert in einen Speicher;
(S4) für jedes Sub-Pixel und für jeden voreinge-
stellten Wert, Ausgeben der korrespondieren-
den gespeicherten Datenspannung an die Pixel-
Schaltung des Sub-Pixels, Verbinden des An-
steuerungstransistors der Pixel-Schaltung mit
der korrespondierenden spaltenorientierten Lei-
tung, so dass die Kapazität der spaltenorientier-
ten Leitung geladen wird, Abgreifen der Span-
nung bei den Leitungen mittels Analog-zu-Digi-
tal-Konvertern, die an die Leitungen ange-
schlossen sind, und Speichern der abgegriffe-
nen Spannungen als Initial-Referenzspannun-
gen;
bei einem späteren folgenden Kompensations-
stadium,
(S5) für jedes Sub-Pixel und für jeden voreinge-
stellten Wert wiederum Anlegen der gespeicher-
ten ersten Datenspannungen, Verbinden des
Ansteuerungstransistors der Pixel-Schaltung
mit der korrespondierenden spaltenorientierten
Leitung, so dass die Kapazität der spaltenorien-
tierten Leitung geladen wird, Abgreifen der
Spannung an den Leitungen mittels Analog-zu-
Dialog-Konvertern, die an die Leitungen ange-
schlossen sind, und
wenn die abgegriffene Spannung nicht mit den
gespeicherten Initial-Referenzspannungen
übereinstimmt, Angleichen der abgegriffenen
Spannung korrespondierend zu jedem Sub-Pi-
xel, um gleich zu der korrespondierenden Initial-
Referenzspannung zu sein, mittels Verändern
der angelegten ersten Datenspannung, um eine
uniforme Kompensation von Helligkeit für jedes
Sub-Pixel bei dieser Kompensation zu errei-
chen.

2. AMOLED-Anzeigevorrichtung gemäß Anspruch 1,
wobei die Helligkeit eine Graustufe oder Anzeige-
helligkeit beinhaltet.

3. AMOLED-Anzeigevorrichtung gemäß Anspruch 1,
wobei der Ansteuerungschip (13) einen Digital-zu-
Analog-Konverter (DAC) beinhaltet;
wobei das DAC-Modul konfiguriert ist, die Daten-
spannung korrespondierend zu jedem Sub-Pixel
auszugeben.

4. AMOLED-Anzeigevorrichtung gemäß Anspruch 1,
wobei
der TCON (12) außerdem konfiguriert ist, um: zu ir-
gendeinem Moment, wenn die Helligkeit der Anzei-
getafel (11) nicht gleich zu dem vorbestimmten Wert
ist, für irgendein Sub-Pixel, Ausführen einer Interpo-
lationsoperation mittels Verwendung von zumindest
zwei Gruppen von Standard-Referenzdaten, bezo-
gen auf den irgendeinen Moment, Berechnen der
Datenspannung, die ausgegeben werden muss an
die Pixel-Schaltung von dem irgendeinen Sub-Pixel
bei dem irgendeinen Moment, und Steuern des An-
steuerungschips (13), um die Pixel-Schaltung von
dem irgendeinen Sub-Pixel gemäß der berechneten
Datenspannung anzusteuern,
wobei jede Gruppe von Standard-Referenzdaten,
bezogen auf den irgendeinen Moment, beinhaltet:

einen korrespondierenden voreingestellten
Wert, und
die Datenspannung, um die abgegriffene Daten-
spannung korrespondierend zu dem irgendei-
nen Sub-Pixel gleich zu machen zu der Initial-
Referenzspannung, bezogen auf sowohl den
korrespondierenden voreingestellten Wert als
auch das irgendeine Sub-Pixel bei dem ir-
gendeinen Moment, wenn der Helligkeitswert
der Anzeigetafel (11) dem korrespondierenden
voreingestellten Wert gleich kommt.

5. Helligkeitskompensationsverfahren einer Aktivma-
trix-organische lichtemittierende Diode
(AMOLED)-Anzeigevorrichtung, dadurch gekenn-
zeichnet, dass es umfasst:

bei einem initialen Kompensationsstadium,
mittels eines TCON, Auswählen von zumindest
einigen von voreingestellten Helligkeitswerten
identisch für alle Sub-Pixels und Anlegen für je-
den gewählten voreingestellten Wert die korre-
spondierende Initial-Datenspannung an jedes
Sub-Pixel der Anzeige und Messen der resultie-
renden Helligkeit von jedem Sub-Pixel mittels
eines Bildsensors;
Regulieren der Datenspannung von jedem Sub-
Pixel nacheinander, so dass die gemessene
Helligkeit von allen Sub-Pixeln in einer verlang-
ten uniformen Reihe für jeden voreingestellten
Wert ist;
wenn Helligkeitsuniformität des Anzeigebild-
schirmes die Anforderung erreicht, für jedes
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Sub-Pixel, Speichern der Datenspannung als ei-
ne erste Datenspannung von dem jeden Sub-
Pixel und des korrespondierenden voreinge-
stellten Wertes in einen Speicher;
für jedes Sub-Pixel und für jeden voreingestell-
ten Wert, Ausgeben der korrespondierenden
gespeicherten Datenspannung an die Pixel-
Schaltung des Sub-Pixels, Verbinden des An-
steuerungstransistors der Pixel-Schaltung mit
der korrespondierenden spaltenorientierten Lei-
tung, so dass die Kapazität der spaltenorientier-
ten Leitung geladen wird, Abgreifen der Span-
nung bei den Leitungen mittels Analog-zu-Digi-
tal-Konvertern, angeschlossen an die Leitun-
gen, und Speichern der abgegriffenen Span-
nungen als Initial-Referenzspannungen; und
bei einem folgenden Kompensationsstadium,
mittels des TCON für jedes Sub-Pixel und für
jeden voreingestellten Wert wieder Anlegen der
gespeicherten ersten Datenspannungen, Ver-
binden des Ansteuerungstransistors der Pixel-
Schaltung mit der korrespondierenden spalten-
orientierten Leitung, so dass die Kapazität der
spaltenorientierten Leitung geladen wird, Ab-
greifen der Spannung bei den Leitungen mittels
Analog-zu-Digital-Konvertern, angeschlossen
an die Leitungen, und
wenn die abgegriffene Spannung nicht mit den
gespeicherten Initial-Referenzspannungen
übereinstimmt, Angleichen der abgegriffenen
Spannung korrespondierend zu jedem Sub-Pi-
xel, um gleich zu der korrespondierenden Initial-
Referenzspannung zu sein, mittels Verändern
der angelegten ersten Datenspannung, um uni-
forme Kompensation von Helligkeit von jedem
Sub-Pixel bei diesem Kompensationsstadium
zu erreichen;

wobei die Helligkeit von jedem Sub-Pixel mittels ei-
nes Bildsensors gemessen wird.

6. Verfahren gemäß Anspruch 5, wobei die Helligkeit
eine Graustufe oder Anzeigehelligkeit beinhaltet.

7. Verfahren gemäß Anspruch 5, außerdem umfas-
send: zu irgendeinem Moment, wenn die Helligkeit
der Anzeigetafel nicht gleich zu dem voreingestellten
Wert ist, für irgendein Sub-Pixel, Ausführung einer
Interpolationsoperation mittels Verwenden von zu-
mindest zwei Gruppen von Standard-Referenzda-
ten, bezogen auf den irgendeinen Moment, Berech-
nen der Datenspannung, die ausgegeben werden
muss an die Pixel-Schaltung von dem irgendeinen
Sub-Pixel bei dem irgendeinen Moment, und Steu-
ern des Ansteuerungschips, um die Pixel-Schaltung
von dem irgendeinen Sub-Pixel gemäß der berech-
neten Datenspannung anzusteuern,
wobei jede Gruppe von Standard-Referenzdaten be-

zogen auf den irgendeinen Moment beinhaltet: einen
korrespondierenden voreingestellten Wert, und die
Datenspannung zum Angleichen der abgegriffenen
Spannung korrespondierend zu dem irgendeinen
Sub-Pixel an die Initial-Referenzspannung, bezogen
auf sowohl den korrespondierenden voreingestell-
ten Wert als auch das irgendeine Sub-Pixel bei dem
irgendeinen Moment, wenn die Helligkeit der Anzei-
getafel dem korrespondierenden voreingestellten
Wert gleich kommt.

8. AMOLED-Anzeigevorrichtung gemäß Anspruch 2,
wobei der Ansteuerungschip (13) ein Digital-zu-Ana-
log-Konverter (DAC)-Modul beinhaltet;
wobei das DAC-Modul konfiguriert ist, um die Da-
tenspannung korrespondierend zu jedem Sub-Pixel
auszugeben.

Revendications

1. Dispositif d’affichage à diodes électroluminescentes
organiques à matrice active (AMOLED), comprenant
un panneau d’affichage (11), dans lequel le panneau
d’affichage (11) comprend une pluralité de sous-
pixels, chaque sous-pixel comprend une diode élec-
troluminescente organique (OLED) et un circuit de
pixels pour commander les OLED de façon indépen-
dante, caractérisé en ce que l’appareil d’affichage
à AMOLED comprend en outre :

une puce de commande (13), configurée pour
émettre une tension de données correspondan-
te vers chaque sous-pixel et acquérir une ten-
sion détectée correspondant à chaque sous-
pixel ; et
une commande de minuterie (TCON) (12) con-
figurée pour : à une étape d’étalonnage initiale,
(S1) sélectionner au moins un couple de valeurs
de luminance préréglées identiques pour tous
les sous-pixels et appliquer pour chaque valeur
pré-réglée sélectionnée la tension de données
initiale correspondante à chaque sous-pixel de
l’affichage et mesurer la luminance qui en résul-
te de chaque sous-pixel au moyen d’un capteur
d’image ;
(S2) réguler la tension de données de chaque
sous-pixel un par un, de façon à ce que la lumi-
nance mesurée de tous les sous-pixels soit dans
une plage uniforme requise pour chaque valeur
pré-réglée ;
(S3) lorsque l’uniformité de luminance de l’écran
d’affichage atteint l’exigence, pour n’importe
quel sous-pixel, stocker la tension de données
en tant que première tension de données de
chaque sous-pixel et la valeur pré-réglée cor-
respondante dans une mémoire ;
(S4) pour chaque sous-pixel et pour chaque va-
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leur pré-réglée, émettre la tension de données
stockée correspondante vers le circuit de pixels
du sous-pixel, connecter le transistor de com-
mande du circuit de pixel avec la ligne orientée
colonne correspondante de façon à ce que la
capacité de la ligne orientée colonne soit en train
d’être chargée, détecter la tension aux lignes au
moyen de convertisseurs analogique à numéri-
que connectés aux lignes et stockant les ten-
sions détectées en tant que tensions de réfé-
rence initiales ;
à une étape de compensation suivante
ultérieure ;
(S5) pour chaque sous-pixel et pour chaque va-
leur pré-réglée appliquant de nouveau les pre-
mières tensions de données stockées, connec-
ter le transistor de commande du circuit de pixels
avec la ligne orientée colonne correspondante
de façon à ce que la capacité de la ligne orientée
colonne soit en train d’être chargée, détecter la
tension aux lignes au moyen de convertisseurs
analogique à numérique connectés aux lignes,
et
si la tension détectée ne coïncide pas avec les
tensions de référence initiales stockées, faire
que la tension détectée correspondant à chaque
sous-pixel soit égale à la tension de référence
initiale correspondante en modifiant la première
tension de données appliquée de façon à obtenir
une compensation uniforme de luminance de
chaque sous-pixel à cette compensation.

2. Dispositif d’affichage AMOLED selon la revendica-
tion 1, dans lequel la luminance inclut une échelle
de gris ou une luminance d’affichage.

3. Dispositif d’affichage AMOLED selon la revendica-
tion 1, dans lequel la puce de commande (13) inclut
un convertisseur numérique à analogique (DAC) ;
le module DAC est configuré pour émettre la tension
de données correspondant à chaque sous-pixel.

4. Dispositif d’affichage AMOLED selon la revendica-
tion 1, dans lequel
la TCON (12) est en outre configurée pour: à n’im-
porte quel moment, lorsque la luminance du pan-
neau d’affichage (11) n’est pas égale à la valeur pré-
réglée, pour n’importe quel sous-pixel, exécuter une
opération d’interpolation en utilisant au moins deux
groupes de données de référence standard liées au
n’importe quel moment, calculer la tension de don-
nées qui nécessite d’être émise vers le circuit de
pixel du n’importe quel sous-pixel au n’importe quel
moment, et commander la puce de commande (13)
à commander le circuit de pixel du n’importe quel
sous-pixel selon la tension de données calculée,
dans lequel chaque groupe de données de référence
standards lié au n’importe quel moment inclut :

une valeur pré-réglée correspondante, et
la tension de données pour faire que la tension
détectée correspondant au n’importe quel sous-
pixel soit égale à la tension de référence initiale
liée à la fois à la valeur pré-réglée correspon-
dante et au n’importe quel sous-pixel au n’im-
porte quel moment lorsque la valeur de luminan-
ce du panneau d’affichage (11) est égale à la
valeur pré-réglée correspondante.

5. Procédé de compensation de luminance d’un dispo-
sitif d’affichage à diodes électroluminescentes orga-
niques à matrice active (AMOLED), caractérisé en
ce qu’il comprend :

à une étape de compensation initiale,
par une TCON, de sélectionner au moins un
couple de valeurs de luminance pré-réglées
identiques pour tous les sous-pixels et d’appli-
quer pour chaque valeur pré-réglée sélection-
née, la tension de données initiale correspon-
dante vers chaque sous-pixel de l’affichage et
de mesurer la luminance qui en résulte de cha-
que sous-pixel au moyen d’un capteur
d’images ;
de réguler la tension de données de chaque
sous-pixel un par un, de façon à ce que la lumi-
nance mesurée de tous les sous-pixels soit dans
une plage uniforme requise pour chaque valeur
pré-réglée ;
lorsque l’uniformité de luminance de l’écran d’af-
fichage atteint l’exigence, pour n’importe quel
sous-pixel, de stocker la tension de données en
tant que première tension de données de cha-
que sous-pixel et la valeur pré-réglée corres-
pondante dans une mémoire ;
pour chaque sous-pixel et pour chaque valeur
pré-réglée, d’émettre la tension de données
stockée correspondante vers le circuit de pixels
du sous-pixel, de connecter le transistor de com-
mande du circuit de pixel avec la ligne orientée
colonne correspondante de façon à ce que la
capacité de la ligne orientée colonne soit en train
d’être chargée, de détecter la tension aux lignes
au moyen de convertisseurs analogique à nu-
mérique connectés aux lignes et de stocker les
tensions détectées en tant que tensions de ré-
férence initiales ; et
à une étape de compensation suivante
ultérieure ;
par la TCON, pour chaque sous-pixel et pour
chaque valeur pré-réglée appliquant de nou-
veau les premières tensions de données stoc-
kées, de connecter le transistor de commande
du circuit de pixels avec la ligne orientée colonne
correspondante de façon à ce que la capacité
de la ligne orientée colonne soit en train d’être
chargée, de détecter la tension aux lignes au
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moyen de convertisseurs analogique à numéri-
que connectés aux lignes, et
si la tension détectée ne coïncide pas avec les
tensions de référence initiales stockées, faire
que la tension détectée correspondant à chaque
sous-pixel soit égale à la tension de référence
initiale correspondante en modifiant la première
tension de données appliquée de façon à obtenir
une compensation uniforme de luminance de
chaque sous-pixel à cette étape de
compensation ;
dans lequel la luminance de chaque sous-pixel
est mesurée par un capteur d’images.

6. Procédé selon la revendication 5, dans lequel
la luminance inclut une échelle de gris ou une lumi-
nance d’affichage.

7. Procédé selon la revendication 5, comprenant en
outre :

à n’importe quel moment, lorsque la luminance
du panneau d’affichage n’est pas égale à la va-
leur pré-réglée, pour n’importe quel sous-pixel,
d’exécuter une opération d’interpolation en uti-
lisant au moins deux groupes de données de
référence standard liées au n’importe quel mo-
ment, de calculer la tension de données qui né-
cessite d’être émise vers le circuit de pixel du
n’importe quel sous-pixel au n’importe quel mo-
ment, et de commander la puce de commande
à commander le circuit de pixel du n’importe quel
sous-pixel selon la tension de données calculée,
dans lequel chaque groupe de données de ré-
férence standards lié au n’importe quel moment
inclut : une valeur pré-réglée correspondante,
et la tension de données pour faire que la tension
détectée correspondant au n’importe quel sous-
pixel soit égale à la tension de référence initiale
liée à la fois à la valeur pré-réglée correspon-
dante et au n’importe quel sous-pixel au n’im-
porte quel moment lorsque la valeur de luminan-
ce du panneau d’affichage est égale à la valeur
pré-réglée correspondante.

8. Dispositif d’affichage AMOLED selon la revendica-
tion 2, dans lequel la puce de commande (13) inclut
un convertisseur numérique à analogique (DAC) ;
le module DAC est configuré pour émettre la tension
de données correspondant à chaque sous-pixel.
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