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The disclosure discloses a voltage compensation method, a
compensation circuit, and a display device of OLED. The
OLED voltage compensation method includes detecting and
acquiring a brightness value of each pixel of the OLED
display panel; converting the brightness value into a voltage
code according to a Gamma curve; and acquiring compen-
sation data according to the driving voltage code, and
compensating the driving voltage code according to the
compensation data to drive the OLED display panel to
display according to the compensated driving voltage code.
In this way, the accuracy of the OLED voltage compensation
can be improved, and the display effect of the OLED display
panel can be improved.
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VOLTAGE COMPENSATION METHOD,
COMPENSATION CIRCUIT, AND DISPLAY
APPARATUS OF OLED

RELATED APPLICATIONS

[0001] The present application is a National Phase of
International Application Number PCT/CN2017/107182,
filed Oct. 21, 2017, and claims the priority of China Appli-
cation No. 201710896702.6, filed Sep. 27, 2017.

FIELD OF THE DISCLOSURE

[0002] The disclosure relates to the field of display tech-
nology, and in particular to a voltage compensation method,
a compensation circuit, and a display device of OLED.

BACKGROUND

[0003] The Organic Light-Emitting Diode (OLED) dis-
play panel has the advantages such as self-luminous and
large viewing angle, and has been widely used now. The
relation between the brightness of the image used for the
OLED display panel corresponded by the input signals is
non-linear. Therefore, before the input signal drives the
display of the OLED display panel, the input signal must be
compensated to improve the image display effect of the
OLED display panel.

[0004] In the long-term research and development, the
inventor of the disclosure has found that in the prior art, the
conversions of “grayscale data-driving voltage” and “driv-
ing voltage-grayscale data” are generally implemented by
using a linear interpolation manner of fixed grayscale cor-
responding to the binding point. However, there is a certain
deviation between the Gamma curve and the target Gamma
curve acquired by linear interpolation, resulting in a certain
deviation in the conversions of the “grayscale data-driving
voltage” and the “driving voltage-grayscale data” and the
low accuracy of the OLED voltage compensation.

SUMMARY

[0005] The technical problem to be solved by the disclo-
sure is to provide a voltage compensation method, a com-
pensation circuit, and a display device of OLED, so as to
improve the accuracy of the OLED voltage compensation
and improve the display effect of the OLED display panel.
[0006] To solve the above technical problem, a technical
proposal of this disclosure is to provide an OLED voltage
compensation circuit, configured to compensate a driving
voltage of an OLED display panel, including a brightness
detection unit configured to detect and acquire a brightness
value of each pixel of the OLED display panel; an encoding
unit configured to convert the brightness value acquired by
the brightness detection unit into a driving voltage code
according to a Gamma curve; a compensation unit config-
ured to acquire compensation data according to the driving
voltage code of the encoding unit and compensate the
driving voltage code value according to the compensation
data to drive display of the OLED display panel according
to the compensated driving voltage code; the compensation
data includes a voltage compensation code, and a encoding
step of the voltage compensation code is the same as an
encoding step of the driving voltage code.

[0007] To solve the above technical problem, another
technical proposal of this disclosure is to provide an OLED
voltage compensation circuit, configured to compensate a
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driving voltage of an OLED display panel, including: detect-
ing and acquiring a brightness value of each pixel of the
OLED display panel; converting the brightness value into a
driving voltage code according to a Gamma curve; and
acquiring compensation data according to the driving volt-
age code and compensating the driving voltage code accord-
ing to the compensation data to drive the OLED display
panel to display according to the compensated driving
voltage code.

[0008] To solve the technical problem, further another
technical proposal of this disclosure is to provide a display
apparatus including the voltage compensation circuit, the
driving circuit, and the display panel of OLED. The OLED
voltage compensation circuit compensates a driving voltage
of the OLED display panel, and the driving circuit drives the
OLED display panel to work according to the driving
voltage code compensated by the OLED voltage compen-
sation circuit.

[0009] The beneficial effect of the disclosure is that,
different from the prior art, the OLED voltage compensation
method in the embodiment of the disclosure is used to
compensate the driving voltage of the OLED display panel.
The method firstly detects and acquires a brightness value of
each pixel of the OLED display panel, and converts the
brightness value into a voltage according to a Gamma curve,
and then acquires voltage compensation data according to
the voltage and compensates the voltage according to the
voltage compensation data, so as to drive the OLED display
panel to display according to the compensated voltage. In
this way, the OLED voltage compensation method of the
embodiment converts the brightness value of the pixel into
the corresponding voltage code according to the Gamma
curve, and directly drives the display of the OLED display
panel after the voltage code is compensated by the compen-
sation data without converting the compensated voltage into
a grayscale value again, so the deviations brought from the
conversion of “voltage-gradation” can be reduced, thereby
improving the accuracy of the OLED voltage compensation
and the display effect of the OLED display panel.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] FIG. 1 is a circuit diagram of a pixel of an OLED
display panel;
[0011] FIG. 2 is a schematic diagram of performing an

OLED voltage compensation by linear interpolation;

[0012] FIG. 3 is a schematic structural view of a first
embodiment of an OLED voltage compensation circuit of
the disclosure;

[0013] FIG. 4 is a schematic flow diagram of a first
embodiment of the OLED voltage compensation method of
the disclosure;

[0014] FIG. 5 is a schematic structural view of a Gamma
curve generating unit of the embodiment of FIG. 3;

[0015] FIG. 6 is a flowchart of a method for generating a
Gamma curve according to the embodiment of FIG. 3;
[0016] FIG. 7A is a curve diagram of a linear relation of
a plurality of the binding point voltages and the driving
voltages in the embodiment of FIG. 6:

[0017] FIG. 7B is a curve diagram of a relation of the
voltage codes corresponding to the plurality of the driving
bonding point voltages and the corresponding brightness
values in the embodiment of FIG. 6,
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[0018] FIG. 7C is a schematic diagram of a curve after the
bit width of the driving voltage code is expanded in the
embodiment of FIG. 7B;

[0019] FIG. 8A is a schematic diagram of a voltage
compensation code in the embodiment of FIG. 6;

[0020] FIG. 8B is another schematic diagram of a curve
after the bit width of the driving voltage is expanded in the
embodiment of FIG. 7B;

[0021] FIG. 9 is a flow chart of a second embodiment of
the OLED voltage compensation method of the disclosure;

[0022] FIG. 10 is a schematic structural view of the second
embodiment of the OLED voltage compensation circuit of
the disclosure; and

[0023] FIG. 11 is a structural diagram of an embodiment
of the disclosure.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS

[0024] The pixel circuit 101 of the OLED display panel as
shown in FIG. 1, the brightness of the OLED is proportional
to the expected current 1, -, there L=n*1,; -, and m is a
luminous efliciency of the OLED; the driving TFT 102
operates in a saturation region and controls the current
1,7k(V,-V -Vth)* through the gate voltage V, thereof, and
the OLED is connected in series with the driving TFT 102,
therefore, 1, =I,; - It can be seen that for each pixel, the
differences of the brightness ratio coeflicient k of the thresh-
old voltage Vth of the driving TFT 102 and the OLED
luminous efficiency 1 will lead to the control current I,
difference existing between the pixels in the situation of the
same V, and V, and the difference of OLED brightness L is
mainly reflected in the Vth and brightness-related scale
factor of the driving TFT 102. Therefore, in order to reduce
the difference of the OLED brightness ¥k of each pixel, the
uniformity of the OLED brightness L. can be compensated
by the voltage compensation of the driving voltage and the
compensation of the brightness scale factor.

[0025] As shown in FIG. 2, The grayscale data of the
OLED display panel is implemented to the conversions of
“grayscale data-driving voltage” and “driving voltage-gray-
scale data” by using a linear interpolation manner of fixed
grayscale data corresponding to the binding point voltages
GMA1-GMAY. The compensation data is stored as voltage.
A certain deviation exists between the curves of “grayscale
data-driving voltage” and “driving voltage-grayscale data”
that is, the Gamma curve and the target Gamma curve,
acquired by linear interpolation, and the deviations of the
grayscale data after converting the Gamuma curve twice will
be further expanded, so the compensation accuracy of volt-
age compensation in this way is not high.

[0026] In view of the above technical problems, the dis-
closure provides an OLED voltage compensation circuit, as
shown in FIG. 3, the OLED voltage compensation circuit
301 in this embodiment includes a brightness detection umt
302, an encoding unit 303, a storage unit 304, a compensa-
tion unit 305, and an FRC processing unit 306. This embodi-
ment also provides an OLED voltage compensation method,
as shown in FIG. 4, the OLED voltage compensation
method in this embodiment adopts the OLED voltage com-
pensation circuit 301 in FIG. 3 to compensate the driving
voltage of the OLED display panel, thereby improving the
accuracy of the OLED voltage compensation and the display
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effect of the OLED display panel. The OLED voltage
compensation method in this embodiment includes the fol-
lowing steps:

[0027] S401: detecting and acquiring a brightness value of
each pixel of the OLED display panel.

[0028] Detect and acquire the brightness value of each
pixel of an OLED display panel by the brightness detection
unit 302; each of the pixels described in this embodiment
refers to each sub-pixel, and the OLED voltage compensa-
tion of this embodiment is suitable for OLED voltage
compensation of each sub-pixel.

[0029] S402: converting the brightness value into a volt-
age code according to a Gamma curve.

[0030] S403: acquiring compensation data according to
the driving voltage code, and compensating the driving
voltage code according to the compensation data to drive the
OLED display panel to display according to the compen-
sated driving voltage code.

[0031] The compensation unit 305 respectively acquires
the compensation data and the driving voltage code from the
storage unit 304 and the encoding unit 303 and compensates
the voltage code according to the compensation data to drive
the OLED display panel to display according to the com-
pensated driving voltage code.

[0032] Different from the prior art, the OLED voltage
compensation method of the embodiment converts the
brightness value of the pixel into the corresponding voltage
code according to the Gamma curve, and directly drives the
display of the OLED display panel after the voltage code is
compensated by the compensation data without converting
the compensated voltage into grayscale again, so the devia-
tions brought from the conversion of “voltage-gradation”
can be reduced, thereby improving the accuracy of the
OLED voltage compensation and the display effect of the
OLED display panel.

[0033] The Gamma curve coordinates in this embodiment
include a driving voltage code set on a horizontal axis and
a brightness value set on a vertical axis, as shown in FIGS.
5 and 6, FIG. 5 is a schematic structural view of a Gamma
curve generating unit of the embodiment of FIG. 3; FIG. 6
is a flowchart of a method for generating a Gamma curve in
the embodiment of FIG. 3. The generation circuit 501 of the
Gamma curve in this embodiment includes a brightness
detection subunit 502, a main control subunit 503, a Gamma
curve generating subunit 504, a first timing control subumt
505, and a second timing control subunit 506. The Gamma
curve generation method in this embodiment includes the
following steps:

[0034] S601: acquiring a plurality of binding point volt-
ages and linearly corresponding the plurality of binding
point voltages to the driving voltage codes.

[0035] The main control subunit 503 acquires a plurality
of binding point voltage, specifically, a plurality of binding
point voltages GMA1-GMAY, and linearly correspond the
binding point voltages GMA1-GMA9 to the driving voltage
codes, as shown in FIG. 7A.

[0036] In this embodiment, the binding point voltages
GMA1-GMA9 are linearly corresponded by the driving
voltage codes, so that the encoding step of the driving
voltage code can be constant. For example, when the driving
voltage code is encoded as a 10-bit code, the encoding step
length is (GMA9-GMAA1)/1024.

[0037] S602: acquiring the brightness value of the pixel
corresponded by the driving voltage of the OLED display
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panel 507 when the driving voltage is each of the binding
point voltages GMA1-GMA9.

[0038] Specifically, the first timing control subunit 505
transmits the plurality of the binding point voltages GMA1-
GMA9 acquired by the main control subunit 503 respec-
tively to the OLED display panel 507 for display, and at the
same time, the brightness detection subunit 502 acquires the
plurality of the brightness values when the OLED display
panel is driven by the plurality of the binding point voltages
GMA1-GMA9 respectively, and the brightness values are
transferred to the main control subunit 503; the main control
subunit 503 can acquire the relation between the driving
voltage codes corresponded by the plurality of the binding
point voltages GMA1-GMA9 and the brightness values
corresponding thereto, as shown in FIG. 7B.

[0039] S603: expanding a bit width of the driving voltage
code by using a linear interpolation manner.

[0040] The main control subunit 503 expands the bit width
of the driving voltage code by linear interpolation. For
example, if the bit width is expanded from 10-bit to 12-bit,
as shown in FIG. 7C, the number that the brightness values
corresponds to the drive voltage code after the bit width of
the code is expanded from 1024 to 4096, thereby further
enhancing the brightness value and the corresponding accu-
racy of driving voltage code, so as to improve the accuracy
of the Gamma curve. Of course, the bit width of the driving
voltage code can be expanded according to the specific
requirements of the driving voltage compensation accuracy.

[0041] S604: generating the Gamma curve according to a
relation between the brightness value and the driving voltage
code.

[0042] The Gamma curve in this embodiment indicates the
brightness value and the driving voltage code. In the sub-
sequent data processing, the OLED display panel 507 is
directly driven with the driving voltage code for display
without the conversion of “voltage-grayscale”, so the devia-
tions brought from the conversion of “voltage-grayscale”
can be reduced, thereby improving the accuracy of the
OLED voltage compensation and the display effect of the
OLED display panel.

[0043] The compensation data in this embodiment is the
voltage compensation code, and the compensation data
acquired according to the driving voltage code includes
acquiring the voltage compensation codes corresponded by
the compensation data according to the driving voltage code,
and an encoding step of the voltage compensation code is the
same as an encoding step of the driving voltage code.

[0044] From the above analysis, in order to improve the
accuracy of the OLED voltage compensation, the compen-
sated driving voltage code value directly drives the OLED
display panel to display. When compensating the driving
voltage code, in order to improve the compensation effi-
ciency, the voltage compensation code is used to compensate
the driving voltage code, and in order to improve the
compensation accuracy, the encoding step of the voltage
compensation code is the same as the encoding step of the
driving voltage code. As shown in FIG. 8A, the coding range
of the voltage compensation code is —Vref2~Vref2, the step
size is
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Vref2
Jm1 >

and the bit width is m bit. The encoding step of the voltage
compensation code is the same as the encoding step of the
drive voltage code. There are:

GMA9 — GMAL ~ Vref2 GMA9 - GMAL
GUAD — GMAL _ V2 15, SHAO = TUAL_ o

2n Toom 1 Vref2

[0045] In this embodiment, a Gamma curve is generated
by a method in which the target brightness is equal to the
time brightness, assuming that the range of the Gamma
curve corresponding to the driving voltage code is [CD1,
CD2], as shown in FIG. 8B; While meeting 2"'<CD1 and
271<(27-CD2) in the case, the pixel voltage compensation
will not overflow, and the high and low brightness values
can be completely compensated.

[0046] Of course, in other embodiments, the compensa-
tion data may also include the brightness-related scale factor
of the OLED. The voltage compensation code correspond-
ing to the compensation data may be acquired according to
the driving voltage code to compensate the driving voltage
code by using the voltage compensation code, and the
encoding step of the voltage compensation code is the same
as the encoding step of the driving voltage code.

[0047] This embodiment can also provide a certain margin
for the voltage compensation by designing the binding point
voltages GMA1-GMA9 to improve the compensation range
of the low brightness and high brightness of the pixel.
[0048] The disclosure further provides an OLED voltage
compensation method of the second embodiment, the OLED
voltage compensation method disclosed in the embodiments
will be described on the basis of the OLED voltage com-
pensation method of the above embodiments. Step S901 in
this embodiment replaces step S403 in the above embodi-
ment.

[0049] S901: acquiring compensation data according to
the driving voltage code and compensating the driving
voltage code according to the compensation data.

[0050] S902: performing a frame rate conversion (FRC)
process on the compensated driving voltage code so as to
make the driving voltage code processed by FRC to drive the
OLED display panel to display.

[0051] The FRC processing unit 306 acquires the com-
pensated driving voltage code from the compensation unit
304 and performs the FRC process on the compensated
driving voltage, so that the driving voltage processed by
FRC drives the OLED display panel 507 to display.
[0052] The FRC process inserts a new image data gener-
ated after the calculation into the image data of the original
signal source to improve the accuracy of the driving voltage
compensation and make the display of the OLED display
smoother.

[0053] The disclosure further provides an OLED voltage
compensation circuit. As shown in FIG. 3, the OLED
voltage compensation circuit 301 of the present embodiment
compensates the driving voltage of the OLED display panel
by adopting the method of the above embodiment. The
OLED voltage compensation circuit 301 in this embodiment
includes a brightness detection unit 302, an encoding umt
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303, a storage unit 304, a compensation unit 305, and an
FRC processing unit 306. This embodiment further provides
an OLED voltage compensation method, and the brightness
detection unit 302 is configured to detect and acquire the
brightness value of each pixel of the OLED display panel;
the encoding unit 303 is configured to convert the brightness
value acquired by the brightness detection unit 302 accord-
ing to the Gamma curve; The storage unit 304 is configured
to acquire the compensation data according to the driving
voltage code of the encoding unit 303 and compensate the
driving voltage encoding value according to the compensa-
tion data, so as to drive the OLED display panel display
according to the compensated driving voltage code.

[0054] Different from the prior art, the encoding unit 303
of the OLED voltage compensation circuit 301 in this
embodiment converts the brightness value of the pixel into
the corresponding voltage code according to the Gamma
curve; and directly drives the OLED display panel to display
after the voltage codes are compensated by the compensa-
tion data without converting the compensated voltage into
grayscale again, so the deviations brought from the conver-
sion of “voltage-gradation” can be reduced, thereby improv-
ing the accuracy of the OLED voltage compensation and the
display effect of the OLED display panel.

[0055] Optionally, the OLED voltage compensation cir-
cuit 301 of this embodiment further includes an FRC pro-
cessing unit 306. The FRC processing unit 306 acquires the
compensated driving voltage code from the compensation
unit 304 and performs the FRC process on the compensated
driving voltage, so that the driving voltage code processed
by FRC drives the OLED display panel to display, thereby
improving the accuracy of the OLED voltage compensation
and the display effect of the OLED display panel.

[0056] The disclosure further provides an OLED voltage
compensation circuit of the second embodiment, the OLED
voltage compensation circuit disclosed in the embodiment
will be described on the basis of the OLED voltage com-
pensation circuit of the above embodiment. As shown in
FIG. 10, an OLED voltage compensation circuit 1001 of this
embodiment further includes a Gamma curve generator
1002, the Gamma curve generating unit 1002 is configured
to acquire a plurality of binding point voltages and linearly
correspond the plurality of the binding point voltages to the
driving voltage codes; the Gamma curve generating unit
1002 acquires he brightness value corresponded by the
driving voltage of the OLED display panel when the driving
voltage is each of the binding point voltages, and expands a
bit width of the driving voltage code by using a linear
interpolation manner, and generates the Gamma curve
according to a relation between the brightness value and the
driving voltage code. The encoding unit 303 converts the
brightness value acquired by the brightness detection unit
302 into the driving voltage code according to the Gamma
curve generated by the Gamma curve generating unit 1002,
so that the compensation unit 304 acquires the voltage
compensation data according to the driving voltage code.

[0057] Specifically, a specific structure of the Gamma
curve generating unit 1002 in this embodiment is shown in
FIG. 5 and will not be described herein. The Gamma curve
generating unit 1002 in this embodiment can expand the bit
width of the driving voltage code and improve the accuracy
of the Gamma curve. The brightness detection unit 302 and
the brightness detection subunit 502 may be the same circuit.
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[0058] The disclosure further provides a display appara-
tus, as shown in FIG. 11, the display apparatus 1101 of this
embodiment includes an OLED voltage compensation cit-
cuit 1102, a driving circuit 1103, and an OLED display panel
1104. The OLED voltage compensation circuit 1102 com-
pensates the driving voltage of the OLED display panel
1104, and the driving circuit 1103 drives the OLED display
panel 1104 to work according to the driving voltage code
compensated by the OLED voltage compensation circuit
1102. The structure and the compensation principle of the
OLED voltage compensation circuit 1102 are described in
detail in the above embodiments and will not be described
herein.

[0059] Different from the prior art, the OLED voltage
compensation circuit 1102 of the embodiment converts the
brightness value of the pixel into the corresponding voltage
code according to the Gamma curve, and directly drives the
OLED display panel 1104 to display after the voltage code
is compensated by the compensation data without convert-
ing the compensated voltage code into grayscale again, so
the deviations brought from the conversion of “voltage-
grayscale” can be reduced, thereby improving the accuracy
of the OLED voltage compensation and the display effect of
the OLED display panel 1104.

[0060] Above are only embodiments of the disclosure is
not patented and therefore limit the scope of the disclosure,
the use of any content of the present specification and
drawings made equivalent or equivalent structural transfor-
mation process, either directly or indirectly related to the use
of other technologies areas are included in the same way the
scope of the patent protection of the disclosure.

What is claimed is:

1. An OLED voltage compensation circuit, configured to
compensate a driving voltage of an OLED display panel,
comprising:

a brightness detection unit, configured to detect and
acquire a brightness value of each pixel of the OLED
display panel,

an encoding unit, configured to convert the brightness
value acquired by the brightness detection unit into a
driving voltage code according to a Gamma curve; and

a compensation unit, configured to acquire compensation
data according to the driving voltage code of the
encoding unit and compensate the driving voltage code
value according to the compensation data to drive
display of the OLED display panel according to the
compensated driving voltage code;

wherein the compensation data comprises a voltage com-
pensation code, and an encoding step of the voltage
compensation code is the same as an encoding step of
the driving voltage code.

2. The voltage compensation circuit according to claim 1,
wherein the voltage compensation circuit further comprises
a Gamma curve generating unit, wherein coordinates of the
Gamma curve comprise a driving voltage code set on a
horizontal axis and the brightness value set on a vertical
axis, and the Gamma curve generating unit is configured to
acquire a plurality of binding point voltage and linearly
correspond the plurality of binding point voltage to the
driving voltage code; the Gamma curve generating umt
acquires the brightness value corresponded by the driving
voltage of the OLED display panel when the driving voltage
is each of the binding point voltages, expands a bit width of
the driving voltage code by using a linear interpolation
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manner, and generates the Gamma curve according to a
relation between the brightness value and the driving voltage
code;

wherein the encoding unit converts the brightness value

acquired by the brightness detection unit into the driv-
ing voltage code according to the Gamma curve gen-
erated by the Gamma curve generating unit, so that the
compensation unit acquires the voltage compensation
data according to the driving voltage code.

3. The voltage compensation circuit according to claim 2,
wherein the compensation circuit further comprises an FRC
processing unit, the FRC processing unit is used to perform
an FRC process to the driving voltage code compensated by
the compensation unit, so that the driving voltage code
processed by FRC drives the OLED display panel to display.

4. The voltage compensation circuit according to claim 2,
wherein the Gamma curve generating unit expands the bit
width of the driving voltage by 2 bits.

5. The voltage compensation circuit according to claim 1,
wherein the compensation data further comprises a bright-
ness-related scale factor; the compensation unit acquires the
voltage compensation code and the brightness-related scale
factor corresponding to the compensation data according to
the driving voltage code, so as to compensate the driving
voltage code by using the voltage compensation code and
the brightness-related scale factor.

6. An OLED voltage compensation method, configured to
compensate a driving voltage of an OLED display panel,
comprising:

detecting and acquiring a brightness value of each pixel of

the OLED display panel,

converting the brightness value into a driving voltage

code according to a Gamma curve; and

acquiring compensation data according to the driving

voltage code, and compensating the driving voltage
code according to the compensation data to drive the
OLED display panel to display according to the com-
pensated driving voltage code.

7. The voltage compensation method according to claim
6, wherein coordinates of the Gamma curve comprise a
driving voltage code set on a horizontal axis and the bright-
ness value set on a vertical axis, and the method of gener-
ating the Gamma curve comprises:

acquiring a plurality of binding point voltages and linearly

corresponding the plurality of binding point voltages to
the driving voltage codes;

acquiring the brightness value of the pixel corresponded

by the driving voltage of the OLED display panel when
the driving voltage is each of the binding point volt-
ages;
expanding a bit width of the driving voltage code by using
a linear interpolation manner, and

generating the Gamma curve according to a relation
between the brightness value and the driving voltage
code.

8. The voltage compensation method according to claim
7, wherein the bit width of the driving voltage is expanded
by 2 bits.

9. The voltage compensation method according to claim
7, wherein the compensation data comptises a voltage
compensation code, and the compensation data acquired
according to the driving voltage code comprises:

acquiring the voltage compensation code corresponded by

the compensation data according to the driving voltage
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code to compensate the driving voltage code by using
the voltage compensation code, wherein an encoding
step of the voltage compensation code is the same as an
encoding step of the driving voltage code.

10. The voltage compensation method according to claim
9, wherein the compensation data further comprises a bright-
ness-related scale factor, and the compensation data
acquired according to the driving voltage code comprises:

acquiring the voltage compensation code and the bright-
ness-related scale factor corresponded by the compen-
sation data according to the driving voltage code, so as
to compensate the driving voltage code by using the
voltage compensation code and the brightness-related
scale factor.

11. The voltage compensation method according to claim
6, wherein the voltage compensation method further com-
prises:

performing an FRC process to the driving voltage code
compensated by the compensation unit, so that the
driving voltage code processed by FRC drives the
OLED display panel to display.

12. A display apparatus comprising

a voltage compensation circuit,

a driving circuit, and

a display panel of OLED,

wherein the OLED voltage compensation circuit compen-
sates a driving voltage of the OLED display panel, and
the driving circuit drives the OLED display panel to
work according to the driving voltage code compen-
sated by the OLED voltage compensation circuit;

wherein the voltage compensation circuit comprises:

a brightness detection unit, configured to detect and
acquire a brightness value of each pixel of the OLED
display panel,

an encoding unit, configured to convert the brightness
value acquired by the brightness detection unit into a
driving voltage code according to a Gamma curve; and

a compensation unit, configured to acquire compensation
data according to the driving voltage code of the
encoding unit and compensate the driving voltage code
value according to the compensation data to drive
display of the OLED display panel according to the
compensated driving voltage code.

13. The display apparatus according to claim 12, wherein
the voltage compensation circuit further comprises a
Gamma curve generating unit, coordinates of the Gamma
curve comprise a driving voltage code set on a horizontal
axis and the brightness value set on a vertical axis, and the
Gamma curve generating unit is configured to acquire a
plurality of binding point voltage and linearly correspond
the plurality of binding point voltage to the driving voltage
code; the Gamma curve generating unit acquires the driving
voltage of the OLED display panel as the respective binding
a corresponding brightness value at a voltage point, and
expands a bit width of the driving voltage code by using a
linear interpolation manner; and generates the Gamma curve
according to a relation between the brightness value and the
driving voltage code;

wherein the encoding unit converts the brightness value
acquired by the brightness detection unit into the driv-
ing voltage code according to the Gamma curve gen-
erated by the Gamma curve generating unit, so that the
compensation unit acquires the voltage compensation
data according to the driving voltage code.
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14. The display apparatus according to claim 13, wherein
the compensation circuit further comprises a FRC process-
ing unit used to perform an FRC process to the driving
voltage code compensated by the compensation unit, so that
the driving voltage code processed by FRC drives the OLED
display panel to display.

15. The display apparatus according to claim 12, wherein
the Gamma curve generating unit expands the bit width of
the driving voltage by 2 bits.

16. The display apparatus according to claim 12, wherein
the compensation data comprises a voltage compensation
code, and an encoding step of the voltage compensation
code is the same as an encoding step of the driving voltage
code.

17. The display apparatus according to claim 16, wherein
the compensation data further comprises a brightness-re-
lated scale factor acquiring the voltage compensation code
and the brightness-related scale factor corresponded by the
compensation data according to the driving voltage code, so
as to compensate the driving voltage code by using the
voltage compensation code and the brightness-related scale
factor.

Feb. 6, 2020



patsnap

TREMOF) OLEDHWEBEXMERE , IMEBRBERETREE
[F(RE)E US20200043412A1 K (aH)A 2020-02-06
RiES US15/735881 RiEH 2017-10-21

FRIRB(EFR)AE) RITELEXBEARERLH

[FRIREAA ZENG YUCHAO
HWANG TAI JIUN

KBAAN ZENG, YUCHAO
HWANG, TAI-JIUN

IPCH %S G09G3/3258

CPCH%E G09G2330/021 G09G2320/0673 G09G3/3258 G09G2320/0276 G09G2360/16 GOIG3/3241
1 %4 201710896702.6 2017-09-27 CN

H At 40 FF 3Rk US10657896

SNERaE Espacenet USPTO

AR 101

REARIFT —HOLEDWBEIMESZE | IMEZBBRERKRE, OLED ~
BEAME T ESERNHIRMOLEDE RERMN B MRENTEE ; MU

R REMBHESHEEERKEERD ; BEE S EDRRMER 1 02— ©0VDD
£, REMSIENERD SRR AR ENSXRESFERE o, o +
EIEENRHCERETLT, X TURBOLEDREIMENE | L vg, \E .
B, #BALUESOLEDE RERM 8RR, ata L:Eﬁ[; Ids

L

A "
Vg
\ oLED

o OVSS


https://share-analytics.zhihuiya.com/view/9b6ce104-30f6-43cd-bbda-2c7f205fb9b4
https://worldwide.espacenet.com/patent/search/family/061048509/publication/US2020043412A1?q=US2020043412A1
http://appft.uspto.gov/netacgi/nph-Parser?Sect1=PTO1&Sect2=HITOFF&d=PG01&p=1&u=%2Fnetahtml%2FPTO%2Fsrchnum.html&r=1&f=G&l=50&s1=%2220200043412%22.PGNR.&OS=DN/20200043412&RS=DN/20200043412

