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(57) ABSTRACT

The present application discloses a method for driving a
display apparatus. The display apparatus includes an OLED
and a driver transistor. An anode of the OLED is connected
to a source of the driver transistor, a drain of the driver
transistor is connected to a positive power supply, a cathode
of the OLED is connected to a negative power supply, and
a voltage difference between the positive power supply and
the negative power supply is in a range from 7.1 Vt0 9.6 V.
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METHOD FOR DRIVING DISPLAY DEVICE

TECHNICAL FIELD

[0001] The present application relates to the field of dis-
play, particularly to a method for driving a display apparatus.

BACKGROUND

[0002] A flat panel display apparatus has many advantages
such as a slim body power saving, and no radiation, and
therefore, is widely applied. Existing flat panel display
apparatuses mainly include Liquid Crystal Displays (LCDs)
and Organic Light-Emitting Diode (OLED) display appara-
tuses.

[0003] The OLED display apparatus is a main force in
next-generation flat panel display apparatuses. Compared
with other flat panel display apparatuses represented by the
LCD, the OLED display apparatus has many advantages
such as low costs, self-illumination, a wide angle of view, a
low voltage, a low power consumption, a all-solid-state
display anti-vibration, a high reliability, and a quick
response.

[0004] The OLED display apparatus may include a plu-
rality of pixel cells. Each pixel cell includes an OLED as a
light-emitting element of the pixel cell. And the OLED
display apparatus may further include a driver chip. The
driver chip is configured to provide a data signal V ;,,, (that
is, a Gamma voltage displayed on different grayscales,
usually including 0 to 255 scales) to each pixel cell. Bright-
ness of the OLED is controlled by a magnitude of a current
flowing through the OLED, and a high order grayscale
unsmooth transition phenomenon exists in existing OLED
display apparatuses, and severely affects a normal use of
existing OLED display apparatuses.

SUMMARY OF THE INVENTION

[0005] An objective of the present application is to pro-
vide a method for driving a display apparatus, to alleviate a
high order grayscale unsmooth transition phenomenon.

[0006] To resolve the foregoing technical problem, the
present application provides a method for driving a display
apparatus, wherein the display apparatus includes an OLED
and a driver transistor, an anode of the OLED connected to
a source of the driver transistor, and the method including:
[0007] connecting a drain of the driver transistor to a
positive power supply;

[0008] connecting a cathode of the OLED to a negative
power supply; and

[0009] configuring a voltage difference between the posi-
tive power supply and the negative power supply in a range
from 7.1 V10 9.6 V.

[0010] Optionally, for the method for driving a display
apparatus, a voltage provided by the positive power supply
has a fixed value, and a voltage provided by the negative
power supply is an adjustable voltage.

[0011] Optionally, for the method for driving a display
apparatus, the voltage provided by the positive power supply
ranges from 4 Vto S V.

[0012] Optionally, for the method for driving a display
apparatus, the voltage provided by the negative power
supply ranges from -5 V to -2.5 V.

Mar. 19, 2020

[0013] Optionally, for the method for driving a display
apparatus, the voltage difference between the positive power
supply and the negative power supply is configured in a
range from 8.1 Vto 9.1 V.

[0014] Optionally, for the method for driving a display
apparatus, the voltage provided by the negative power
supply ranges from -4.5 Vto -3.5V.

[0015] Optionally, for the method for driving a display
apparatus, a voltage provided by the positive power supply
is an adjustable voltage, and a voltage provided by the
negative power supply has a fixed value.

[0016] Optionally, for the method for driving a display
apparatus, a drain-source voltage of the driver transistor is as
follows:

[0017] V,=a voltage of the positive power supply—a
voltage of the negative power supply where

[0018] V,, is the drain-source voltage of the driver tran-
sistor, and V ,,, is a voltage of two terminals of the OLED.
[0019] Optionally, for the method for driving a display
apparatus, the display apparatus further includes a capacitor,
and a gate of the driver transistor is connected to the positive
power supply through the capacitor.

[0020] Optionally, for the method for driving a display
apparatus, the display apparatus has a 2T1C structure or a
4T1C structure or a 6T1C structure or a 7T1C structure.
[0021] In the method for driving a display apparatus
provided by the present application, the display apparatus
includes an OLED and a driver transistor. An anode of the
OLED 1is connected to a source of the driver transistor. A
drain of the driver transistor is connected to a positive power
supply. A cathode of the OLED is connected to a negative
power supply, and a voltage difference between the positive
power supply and the negative power supply is configured in
a range from 7.1 V to 9.6 V. In this way, a high order
grayscale unsmooth transition phenomenon of a module
caused by a relatively low division voltage of the driver
transistor because of a relatively high division voltage of the
OLED can be effectively eliminated, and the driver transis-
tor can keep working in a saturated region, thereby avoiding
occurrence of the high order grayscale unsmooth transition
phenomenon and improving a production yield.

BRIEF DESCRIPTION OF THE DRAWINGS

[0022] FIG. 1 is a schematic diagram of an output char-
acteristic curve of a driver transistor of a display apparatus;
[0023] FIG. 2 is a schematic structural diagram of a
display apparatus according to the present application; and
[0024] FIG. 3 is a flowchart of a method for driving a
display apparatus according to the present application.

DETAILED DESCRIPTION

[0025] The method for driving a display apparatus of the
present application is described below in more details with
reference to the schematic diagrams, where preferred
embodiments of the present application are presented. It
should be understood that a person skilled in the art can
modify the present application described herein while still
achieving advantageous effects of the present application.
Therefore, the following descriptions should be understood
as being well-known to a person skilled in the art, and are
not intended to limit the present application.

[0026] The present application is described in more details
in the following paragraphs by using examples with refer-
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ence to the accompanying drawings. The advantages and
features of the present application are more comprehensible
according to the following descriptions and claims. It should
be noted that the accompanying drawings are all in simpli-
fied forms, with the only intention to facilitate convenience
and clarity in explaining the Objectives of the embodiments
of the present application.

[0027] The high order grayscale unsmooth transition phe-
nomenon has been studied by the inventor, and according to
a great amount of experimental analysis, the inventor found
that under same brightness (that is, a magnitude of a current
flowing through the OLED is unchanged) and on a high
order grayscale, a relatively high division voltage of the
OLED leads to a relatively low division voltage of the
drain-source voltage of the driver transistor connected to the
OLED in the circuit. Hence, in the output characteristic
curve (a horizontal coordinate represents a drain-source
voltage, and a vertical coordinate presents a drain current) of
the driver transistor as shown in FIG. 1, a magnitude of a
drain-source voltage of the driver transistor corresponding to
a gray scale V255 is moved from a solid line arrow A to a
dashed line arrow B, that is, the driver transistor switches
from the saturated region 20 to a variable resistance region
10 (a left half part of a curve L1 corresponds to the variable
resistance region 10, a right half part corresponds to the
saturated region 20, and the output characteristic curve
further includes a breakdown region, which is not shown in
the figure). Consequently, a current flowing through the
driver transistor and the OLED is unstable, and forms a high
order grayscale unsmooth transition phenomenon.

[0028] Based on this, the present application provides a
method for driving a display apparatus, where the display
apparatus includes an OLED and a driver transistor, and an
anode of the OLED is connected to a source of the driver
transistor. In this method, a drain of the driver transistor is
connected to a positive power supply, a cathode of the
OLED is connected to a negative power supply, and a
voltage difference between the positive power supply and
the negative power supply is configured in a range from 7.1
V1o 9.6V

[0029] Preferred embodiments of the method for driving a
display apparatus are exemplified below, to clearly describe
the content of the present application. It should be clarified
that the content of the present application is not limited to
the following embodiments. Other improvements made by a
person of ordinary skill in the art through common technical
methods also fall within the scope of the content of the
present application.

[0030] The method for driving a display apparatus of the
present application is described below in great detail with
reference to FIG. 2 and FIG. 3.

[0031] In the method for driving a display apparatus of the
present application, the display apparatus includes an OLED
D1 (Organic Light-Emitting Diode) and a driver transistor
DTFT (Driver Thin Film Transistor), where an anode of the
OLED is connected to a source of the driver transistor
DTFT. As shown in FIG. 3, the method includes:

[0032] step S11: connecting a drain of the driver transistor
DTFT to a positive power supply Vdd.

[0033] step S12: connecting a cathode of the OLED to a
negative power supply V...

[0034] step S13: configuring a voltage difference between
the positive power supply Vdd and the negative power
supply V. in a range from 7.1 V 10 9.6 V.
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[0035] step S11 and step S12 can be performed in another
sequence, for example, be simultaneously performed.

[0036] In an embodiment, a voltage provided by the
positive power supply V, has a fixed value, and a voltage
provided by the negative power supply V__ is adjustable. The
voltage provided by the positive power supply V, can be
selected from a range of 4 V to 5V For example, the voltage
provided by the positive power supply V, is 4.6 V and the
voltage provided by the negative power supply V_, ranges
from =5V to =2.5 V Considering that external environmen-
tal factors (such as a temperature and material) also affect a
working voltage of the driver transistor DTFT, the voltage of
the negative power supply V, may have a specific variation
range so as to ensure that the driver transistor DTFT is in the
saturated region. Further, the voltage of negative power
supply Vss also relates to power consumption of the display
apparatus. This embodiment may further define that a volt-
age difference between the positive power supply Vdd and
the negative power supply V, ranges from 8.1 V10 9.1 V
Similarly, in an example where the voltage provided by the
positive power supply Vdd is 4.6 V, the selectable voltage of
the negative power supply V., ranges from -4.5Vto 3.5V
Such a voltage range is obtained by taking the foregoing
factors into consideration. The voltage range not only can
ensure that the driver transistor DTFT is in the saturated
region so as to improve a high order grayscale color accu-
racy, but also can make power consumption of the display
apparatus fall within an acceptable range, and can further
enable the display apparatus to endure an impact of most
environments (for example, cloudy and rainy weather).

[0037] It can be understood that in the method for driving
a display apparatus of the present application, the voltage
provided by the positive power supply Vdd may alterna-
tively be adjustable, and the voltage provided by the nega-
tive power supply Vss may have a fixed value, provided that
the voltage difference between the positive power supply
and the negative power supply is configured in a range from
7.1 V10 9.6 V to ensure that the driver transistor. DTFT is
in the saturated region so as to improve a high order
grayscale color accuracy, and further to avoid a high order
grayscale unsmooth transition phenomenon of a module.
FIG. 2 provides a schematic diagram of a display apparatus
of the present application. As shown in FIG. 2, a drain-
source voltage V ;. of the driver transistor DTFT=a positive
power supply voltage V , —a negative power supply voltage
V=V, Where the V , . is a voltage between the two
terminals of the OLED, It is certain that when a device is
normal, the V, , is unchanged, so that in the present
application, configuring a voltage difference between the
positive power supply V,,, and the negative power supply
V,, (that is, the positive power supply voltage V ,—the
negative power supply voltage V) in a range from 7.1 V to
9.6V, for example, 8.0V, 82V,83V,8.5V,8.7V,and 8.9
V or the like, can increase the drain-source voltage V ;; of the
driver transistor. DTFT. With combined reference to FIG. 1,
the increased V , can make it easier for the driver transistor
DTFT to work in the saturated region, thereby avoiding a
fluctuation of a current flowing through the driver transistor
and the OLED caused by a fluctuation of resistance of the
driver transistor so that occurrence of a high order grayscale
unsmooth transition phenomenon is avoided.

[0038] Inpositive power supply voltages d negative power
supply voltages V_ generated by most power supply ICs, the
positive power supply voltage V, is fixed. Hence, in the
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foregoing text, the voltage of the negative power supply V
is limited to a particular range to achieve an objective of
alleviating a high order grayscale unsmooth transition phe-
nomenon. It can be understood that, in a case in which the
positive power supply voltage V ;, is adjustable, the method
of the present application can still be used. For example, the
negative power supply voltage V, may be fixed, and a range
of the positive power supply voltage V ,, may be limited,
provided that a voltage difference between the positive
power supply voltage V,, and the negative power supply
voltage V__ is configured to range from 7.1 V t0 9.6 V. In
addition, alternatively, both of the positive power supply
voltage V ,, and the negative power supply voltage V__ may
be adjustable, provided that the voltage difference between
the positive power supply voltage V,, and the negative
power supply voltage V is configured to range from 7.1 V
to 9.6 V. Based on the disclosure of the present application,
a person skilled in the art knows how to design.

[0039] With continued reference to FIG. 2, the display
apparatus further includes a capacitor C1, where a gate of
the driver transistor DTFT is connected to the positive power
supply V,; through the capacitor C1.

[0040] As shown in FIG. 2, the method of the present
application is applied by using a 7T1C structure (7 thin film
transistors and 1 capacitor). The 7T1C structure may be as
follows.

[0041] The display apparatus further includes: a first
switch transistor M1 (as shown in FIG. 2, each of the
transistors in this embodiment is a PMOS). A source of the
first switch transistor M1 is connected to a data signal power
supply V... The data signal power supply V ,,,, provides a
Gamma voltage for different gray scales, and a drain of the
first switch transistor M1 is connected to the drain of the
driver transistor DTFT. The display apparatus further
includes a second switch transistor M2. A source of the
second switch transistor M2 is connected to the drain of the
driver transistor DTFT, and a drain of the second switch
transistor M2 is connected to the positive power supply V .
The display apparatus further includes a third switch tran-
sistor M3. A drain of the third switch transistor M3 is
connected to the gate of the driver transistor DTFT, a source
of the third switch transistor M3 is connected to a reference
power supply V,, and a gate of the third switch transistor
M3 is connected to a first scan power supply Scanl. The
display apparatus further includes a fourth switch transistor
M4 and a fifth switch transistor M5. A source of the fourth
switch transistor M4 is connected to the gate of the driver
transistor DTFT, a drain of the fourth switch transistor M4
is connected a source of the fifth switch transistor M5, and
a gate of the fourth switch transistor M4 is connected to a
second scan power supply Scant. A drain of the fifth switch
transistor M5 is connected to the anode of the OLED, a
source of the fifth switch transistor M5 is further connected
to the source of the driver transistor DTFT, and a gate of the
fifth switch transistor M5 is connected to an emission power
supply EM. A gate of the second switch transistor M2 is
connected to the emission power supply EM, and a gate of
the first switch transistor M1 is connected to the second scan
power supply Scan2. The display apparatus further includes
a sixth switch transistor M6, a source of the sixth switch
transistor M6 is connected to the reference power supply
Vs a drain of the sixth switch transistor is connected to the
anode of the OLED, and a gate of the sixth switch transistor
M¢6 is connected to the first scan power supply Scanl.
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[0042] 1In conclusion, in the method for driving a display
apparatus provided by the present application, the display
apparatus includes an OLED and a driver transistor. An
anode of the OLED is connected to a source of the driver
transistor, a drain of the driver transistor is connected to a
positive power supply; and a cathode of the OLED is
connected to a negative power supply so that a voltage
difference between the positive power supply and the nega-
tive power supply is configured to range from 7.1 V to 9.6
V In this way, a high order grayscale unsmooth transition
phenomenon of a module caused by a relatively low division
voltage of the driver transistor because of a relatively high
division voltage of the OLED can be effectively eliminated,
and the driver transistor can keep working in a saturated
region, thereby avoiding the occurrence of the high order
grayscale unsmooth transition phenomenon and improving a
production yield.

[0043] It should be noted that although the foregoing text
is described by using an example of a 7T1C structure (7 thin
film transistors and 1 capacitor), in fact, connection rela-
tionships among the first to fifth switch transistors may have
some changes. In addition, the driving method is also
applicable to driving a display apparatus having another
quantity of thin film transistors and/or capacitors, for
example, may be applied to driving a display apparatus of a
structure such as 2T1C, 4T1C, or 6TIC and the like.
However, specific structures such as 2T1C, 4T1C, and 6T1C
are well-known to a person skilled in the art. On the basis of
the 7T1C structure in the foregoing text, a person skilled in
the art can know a structure to which the driving method of
the present application is applicable, which are not described
herein by using examples one by one.

[0044] Apparently, a person skilled in the art can make
various modifications and variations on the present applica-
tion without departing from the spirit and scope of the
present application. Hence, if the modifications and varia-
tions on the present application belong to the present appli-
cation and the scope of its equivalent technology, the present
application is also intended to cover the modifications and
variations.

What is claimed is:

1. A method for driving a display apparatus, wherein the
display apparatus comprises an OLED and a driver transis-
tor, an anode of the OLED connected to a source of the
driver transistor, the method comprising:

connecting a drain of the driver transistor to a positive

power supply;

connecting a cathode of the OLED to a negative power

supply; and

conducting a voltage difference between the positive

power supply and the negative power supply in a range
from 7.1 Vto 9.6 V.

2. The method for driving a display apparatus according
to claim 1, wherein a voltage provided by the positive power
supply has a fixed value, and a voltage provided by the
negative power supply is an adjustable voltage.

3. The method for driving a display apparatus according
to claim 2, wherein the voltage provided by the positive
power supply ranges from 4 V to 5 V.

4. The method for driving a display apparatus according
to claim 2, wherein the voltage provided by the negative
power supply ranges from -5V to -2.5 V.

5. The method for driving a display apparatus according
to claim 2, wherein the voltage difference between the
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positive power supply and the negative power supply is
configured in a range from 8.1 Vto 9.1 V.

6. The method for driving a display apparatus according
to claim 5, wherein the voltage provided by the negative
power supply ranges from -4.5 V to =3.5 V.

7. The method for driving a display apparatus according
to claim 1, wherein a voltage provided by the positive power
supply is an adjustable voltage, and a voltage provided by
the negative power supply has a fixed value.

8. The method for driving a display apparatus according
to claim 1, wherein a drain-source voltage of the driver
transistor is as follows:

V ,=a voltage of the positive power supply—a voltage of

the negative power supply—V ...

V  1s the drain-source voltage of the driver transistor, and

V 1. 18 a voltage between two terminals of the OLED.

9. The method for driving a display apparatus according
to claim 1, wherein the display apparatus further comprises
a capacitor, a gate of the driver transistor connected to the
positive power supply through the capacitor.

10. The method for driving a display apparatus according
to claim 9, wherein the display apparatus has a 2T1C
structure or a 4T1C structure or a 6T1C structure or a 7T1C
structure.
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