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7) ABSTRACT

Present disclosure provides OLED driving circuit, compris-
ing: first switch unit, electrically connected between first end
of first capacitor and data input end; second switch unit,
electrically connected between second end of first capacitor
and data input end; third switch unit, its first end electrically
connected to voltage input end, its second end electrically
connected to OLED, its third end electrically connected to
first end of first capacitor, third switch unit configured to
switch connection and disconnection between first and sec-
ond ends of third switch unit; fourth switch unit, its first end
electrically connected to first end of first capacitor, its
second end electrically connected to second end of third
switch unit; wherein first and second ends of second capaci-
tor are electrically connected to voltage input end and
second end of first capacitor, respectively. Present disclosure
further provides OLED driving method, display substrate
and display apparatus.
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During first time period, transmitting ON signal to first switch unit,
transmitting ON signal to second switch unit, transmitting OFF signal to [~ S1
fourth switch unit, and receiving first voltage signal through data input end

During second time period, transmitting OFF signal to first switch unit,
transmitting ON signal to second switch unit, transmitting ON signalto ™~ S2
fourth switch unit, and receiving first voltage signal through data input end

During third time period, transmitting OFF signal to first switch unit,
transmitting ON signal to second switch unit, transmitting OFF signalto b~ S3
fourth switch unit, and receiving second voltage signal through data input end

During fourth time period, transmitting OFF signal to first switch unit,
transmitting OFF signal to second switch unit, transmitting OFF signal to ™~ S4
fourth switch unit, and receiving first voltage signal through data input end

FIG. 6
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ORGANIC LIGHT-EMITTING DIODE
DRIVING CIRCUIT, DRIVING METHOD,
DISPLAY SUBSTRATE, AND DISPLAY
APPARATUS

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] The present application claims priority to Chinese
Application No. 201810002571.7, as filed on Jan. 2, 2018.
The disclosure of the aforementioned Chinese patent appli-
cation is fully incorporated herein by reference.

TECHNICAL FIELD

[0002] The present disclosure relates to an organic light-
emitting diode driving circuit, an organic light-emitting
diode driving method, a display substrate, and a display
apparatus.

BACKGROUND

[0003] As compared with a conventional liquid crystal
display panel, an Organic Light-Emitting Diode (OLED)
display panel has a faster reaction speed and a wider view
angle, and is an important development direction of future
display techniques.

[0004] In a current OLED display panel. a current that
drives the OLED is related to a threshold voltage that drives
the transistor, so an luminous intensity of the OLED is also
related to the threshold voltage that drives the transistor.

SUMMARY

[0005] According to one or more embodiments of the
present disclosure, an OLED driving circuit is provided,
comprising a data input end, a first capacitor, a second
capacitor, a voltage input end, and an OLED. The OLED
driving circuit further comprises a first switch unit, a second
switch unit, a third switch unit, and a fourth switch unit. The
first switch unit is electrically connected between a first end
of the first capacitor and the data input end. The second
switch unit is electrically connected between a second end of
the first capacitor and the data input end. A first end of the
third switch unit is electrically connected to the voltage
input end, a second end of the third switch unit is electrically
connected to the OLED, a third end of the third switch unit
is electrically connected to the first end of the first capacitor,
and the third switch unit is configured to switch connection
and disconnection between the first and second ends of the
third switch unit. A first end of the fourth switch unit is
electrically connected to the first end of the first capacitor,
and a second end of the fourth switch unit is electrically
connected to the second end of the third switch unit. In
addition, a first end of the second capacitor is electrically
connected to the voltage input end, and a second end of the
second capacitor is electrically connected to the second end
of the first capacitor.

[0006] In one or more embodiments, the OLED driving
circuit further comprises a first signal input, a second signal
input, and a third signal input.

[0007] The first signal input is electrically connected to the
first switch unit, for transmitting an ON signal to the first
switch unit during a first time period, and transmitting an
OFF signal to the first switch unit during second, third, and
fourth time periods.
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[0008] The second signal input is electrically connected to
the second switch unit, for transmitting an ON signal to the
second switch unit during the first, second, and third time
periods, and transmitting an OFF signal to the second switch
unit during the fourth time period.

[0009] The third signal input is electrically connected to
the fourth switch unit, for transmitting an ON signal to the
fourth switch unit during the second time period, and
transmitting an OFF signal to the fourth switch unit during
the first, third, and fourth time periods.

[0010] In this embodiment, the data input end is used for
receiving a first voltage signal during the first, second, and
fourth time periods, and receiving a second voltage signal
during the third time period, the first voltage signal being
greater than a turn-on voltage of the third switch unit.
[0011] In one or more embodiments, the OLED driving
circuit further comprises a fifth switch unit, which is elec-
trically connected between the second end of the third
switch unit and the OLED.

[0012] In one or more embodiments, the OLED driving
circuit further comprises a fourth signal input, which is
electrically connected to the fifth switch unit for transmitting
an ON signal to the fifth switch unit during the fourth time
period and transmitting an OFF signal to the fifth switch unit
during the first, second and third time periods.

[0013] In one or more embodiments, the fifth switch unit
is a transistor.
[0014] In one or more embodiments, at least one of the

first, second, third, and fourth switch units is a transistor.
[0015] According one or more embodiments of the present
disclosure, an OLED driving method adapted for the afore-
mentioned OLED driving circuit is provided. The OLED
driving method comprises:

[0016] during a first time period, transmitting an ON
signal to the first switch unit, transmitting an ON signal
to the second switch unit, transmitting an OFF signal to
the fourth switch unit, and receiving a first voltage
signal through the data input end, the first voltage
signal being greater than an turn-on voltage of the third
switch unit;

[0017] during a second time period, transmitting an
OFF signal to the first switch unit, transmitting an ON
signal to the second switch unit, transmitting an ON
signal to the fourth switch unit, and receiving a first
voltage signal through the data input end;

[0018] during a third time period, transmitting an OFF
signal to the first switch unit, transmitting an ON signal
to the second switch unit, transmitting an OFF signal to
the fourth switch unit, and receiving a second voltage
signal through the data input end,

[0019] during a fourth time period, transmitting an OFF
signal to the first switch unit, transmitting an OFF
signal to the second switch unit, transmitting an OFF
signal to the fourth switch unit, and receiving a first
signal voltage through the data input end.

[0020] In one or more embodiments, the OLED driving
circuit further comprises a fifth switch unit which is elec-
trically connected to the second end of the third switch unit
and to the OLED. In this embodiment, the method further
comptises:

[0021] transmitting an OFF signal to the fifth switch
unit during the first, second, and third time periods, and
transmitting an ON signal to the fifth switch unit during
the fourth time period.
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[0022] According to one or more embodiments of the
present disclosure, a display substrate comprising the afore-
mentioned OLED driving circuit is provided.

[0023] According to one or more embodiments of the
present disclosure, a display apparatus comprising the afore-
mentioned display substrate is provided.

[0024] It should be understood that, the above general
descriptions and the following detailed descriptions are only
exemplary and explanatory, and cannot be used to limit the
present disclosure.

BRIEF DESCRIPTION OF THE DRAWINGS

[0025] The accompanying drawings therein are incorpo-
rated into the Description and serve as a portion of the
Description, which illustrate embodiments that comply with
the present disclosure and are used together with the
Description for explaining the principle of the present dis-
closure.

[0026] FIG. 1 is a structural schematic diagram of the
OLED driving circuit as illustrated according to one or more
embodiments of the present disclosure.

[0027] FIG. 2 is a structural schematic diagram of the
OLED driving circuit as illustrated according to one or more
embodiments of the present disclosure.

[0028] FIG. 3 is a timing diagram of the OLED driving
circuit as shown in FIG. 2 and as illustrated according to one
or more embodiments of the present disclosure.

[0029] FIG. 4 is a structural schematic diagram of the
OLED driving circuit as illustrated according to one or more
embodiments of the present disclosure.

[0030] FIG. 5 is a structural schematic diagram of the
OLED driving circuit as illustrated according to one or more
embodiments of the present disclosure.

[0031] FIG. 6 is a schematic flow diagram of the OLED
driving method as illustrated according to one or more
embodiments of the present disclosure.

DETAILED DESCRIPTION

[0032] Explanations are given in detail for exemplary
embodiments herein, which are denoted in the drawings as
examples. When the following descriptions relate to the
drawings, identical digits in different drawings represent
identical or similar elements, unless otherwise indicated.
Embodiment modes as described in the following exemplary
embodiments are not used to represent all the embodiment
modes that coincide with the present disclosure. On the
contrary, they are only examples of the apparatus and the
method that are described in detail in the appending Claims
and coincide with some aspects of the present disclosure.
[0033] FIG. 1 is a structural schematic diagram of the
OLED driving circuit as illustrated according to one or more
embodiments of the present disclosure. The OLED driving
circuit according to this embodiment may be adapted for a
display substrate. The display substrate may include a plu-
rality of pixels, each of which may include a plurality of
sub-pixels. The sub-pixel may be provided with the OLED
driving circuit as shown in FIG. 1, for driving the OLED in
the sub-pixel to emit light.

[0034] As shown in FIG. 1, the OLED driving circuit
comprises a data input end DI, a first capacitor C1, a second
capacitor C2, a voltage input end VDD, and an Organic
Light-Emitting Diode OLED. In addition, the OLED driving
circuit further comprises a first switch unit T1, a second
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switch unit T2, a third switch unit T3, and a fourth switch
unit T4. The data input end DI is connected to a data line DL,
and configured to receive a data signal from the data line DL.
[0035] The first switch unit T1 is electrically connected
between a first end (point A) of the first capacitor C1 and the
data input end DI. The second switch unit T2 is electrically
connected between a second end (point B) of the first
capacitor C1 and the data input end DI. A first end of the
third switch unit T3 is electrically connected to the voltage
input end VDD, a second end (point C) of the third switch
unit T3 is electrically connected to the Organic Light-
Emitting Diode OLED, a third end of the third switch umt
is electrically connected to the first end of the first capacitor
C1. A first end of the fourth switch unit T4 is electrically
connected to the first end (point A) of the first capacitor C1,
and a second end of the fourth switch unit T4 is electrically
connected to the second end (point C) of the third switch unit
T3. A first end of the second capacitor C2 is electrically
connected to the voltage input end VDD, and a second end
of the second capacitor C2 is electrically connected to the
second end (point B) of the first capacitor C1.

[0036] Inoneembodiment, the light-emitting period of the
OLED may be divided into four time periods.

[0037] In particular, during a first time period, an ON
signal may be transmitted to the first switch unit T1, an ON
signal may be transmitted to the second switch unit T2, an
OFF signal may be transmitted to the fourth switch unit T4,
and a first voltage signal V, , may be received through the
data input end DI

[0038] During the first time period, the first switch unit T1
and the second switch unit T2 may be turned on, such that
the data input end DI charges the first and second ends of the
first capacitor C1 with the first voltage signal V, , thus
causing point A and point B to have a voltage of V,,,. In
particular, the first voltage signal V, , is greater than a
turn-on voltage of the third switch unit T3, such that the third
switch unit T3 may be turned on, and a voltage VDD input
from the voltage input end VDD is transmitted to point C
through the third switch unit T3.

[0039] Ttshould be noted that, the voltage VDD may be set
as required. The voltage VDD may be different from the
voltage signal V. for example, if the first voltage signal
V. 18 a negative voltage, then the voltage VDD may be a
positive voltage. Typically in case where the first voltage
signal V, . is a negative voltage and the voltage VDD is a
positive voltage, an embodiment of the present disclosure is
illustrated below.

[0040] During the second time period, an OFF signal is
transmitted to the first switch unit T1, an ON signal is
transmitted to the second switch unit T2, an ON signal is
transmitted to the fourth switch unit T4, and the first voltage
signal V, . is received through the data input end DI.
[0041] During the second time period, the first switch unit
T1 may be turned off, the fourth switch unit T4 may be
turned on, the data input end DI does not charge point A any
longer. Point C is connected to point A through the fourth
switch unit T4, so the voltage input end VDD may charge
point A through point C, until a voltage of point A is
increased to be insufficient to turn on the third switch unit
T3. For example, the third switch unit T3 is a transistor, then
a voltage of point A is VDD-IV |, where V, is a threshold
voltage of the third switch unit T3.

[0042] During the third time period, an OFF signal is
transmitted to the first switch unit T1, an ON signal is

int
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transmitted to the second switch unit T2, an OFF signal is
transmitted to the fourth switch unit T4, and a second
voltage signal V. is received through the data input end
DL

[0043] During the third time period, since the fourth
switch unit T4 is turned off and the second switch unit T2 is
still ON, the data input end DI may transmit the second
voltage signal V., to point B, such that a voltage of point
B is changed from the first voltage signal V, , to the second
voltage signal V ;.. For example, V.. is less than or equal
to V, ,, and then a voltage variation of point Bis V, -V, . .
[0044] Since the voltage of point B is changed, based on
the coupling effect of the first capacitor C1, the voltage of
point A will also be accordingly changed, by V,, .~V ;... 10
VDD-IV,,|-(V,,,~V 4...). That is, the voltage of point A is
decreased, such that the third switch unit T3 may be turned
on.

[0045] During the fourth time period, an OFF signal is
transmitted to the first switch unit T1, an OFF signal is
transmitted to the second switch unit T2, an OFF signal is
transmitted to the fourth switch unit T4, and the first voltage
signal V, . is received through the data input end DI.
[0046] During the fourth time period, by turning off the
second switch unit T2, the input data DI does not transmit a
voltage signal to point B any more. The second capacitor C2
may serve a function of maintaining the voltage of point B,
s0 as to maintain the voltage of point B at V,, -V, and
accordingly maintain the voltage of point A at VDD-|V |-
(Vint_vdata)'

[0047] A current of the OLED is calculated using a
formula

1
lorep = 5BV - Vil 2,

where, [ is a parameter related to process parameters and
feature sizes of the third switch unit T3, and Vgs is a voltage
difference between a source and a gate of the third switch
unit T3, namely a voltage difference between point C and
point A.

[0048] During the four time period, the voltage of point A
18 VDD=-IV ,|-(V,,,~V 4...), the voltage of point C is VDD,
S0 Vgs:VDD_ [VDD_ ‘Vth | _(Vint_vdata)]: |Vth | +(Vint_
V gaia) Vgs 18 substituted into the aforementioned formula of
Torep to derive

1
lorep = zﬁ(Vim = Vo).

[0049] The resultant OLED current I,z 1s independent
of the threshold voltage V,, of the third switch unit T3, such
that it may be guaranteed that the luminous intensity of the
OLED during the fourth time period is not affected by the
threshold voltage V,, of the third switch unit T3. Thus the
stability of the luminous intensity may be guaranteed, such
that the display apparatus where the OLED resides has an
excellent display effect.

[0050] Based on the embodiment as shown in FIG. 1, the
first switch unit T1, the second switch unit T2, the third
switch unit T3, and the fourth switch unit T4 may be
transistors, which may be either PNP-type transistors or
NPN-type transistors. Typically, in case where the first

Jul. 4,2019

switch unit T1, the second switch unit T2, the third switch
unit T3, and the fourth switch unit T4 are PNP-type tran-
sistors, an embodiment of the present disclosure is illus-
trated below.

[0051] FIG. 2 is a structural schematic diagram of the
OLED driving circuit as illustrated according to one or more
embodiments of the present disclosure. FIG. 3 is a timing
diagram of the OLED driving circuit as shown in FIG. 2 and
as illustrated according to one or more embodiments of the
present disclosure.

[0052] As shown in FIGS. 2 and 3, the OLED driving
circuit further comprises a first signal input IP1, a second
signal input IP2, and a third signal input IP3.

[0053] The first signal input IP1 is electrically connected
to the first switch unit T1, for transmitting an ON signal to
the first switch unit T1 during a first time period t1, and
transmitting an OFF signal to the first switch unit T1 during
a second time period t2, a third time period t3, and a fourth
time period 4.

[0054] The second signal input IP2 is electrically con-
nected to the second switch unit T2, for transmitting an ON
signal to the second switch unit T2 during the first time
period tl, the second time period t2, and the third time
period t3, and transmitting an OFF signal to the second
switch unit T2 during the fourth time period t4.

[0055] The third signal input IP3 is electrically connected
to the forth switch unit T4, for transmitting an ON signal to
the fourth switch unit T4 during the second time period t2,
and transmitting an OFF signal to the fourth switch unit T4
during the first time period t1, the third time period t3, and
the fourth time period 4.

[0056] In this embodiment, the data input end DI is used
for receiving a first voltage signal during the first time period
t1, the second time period 12, and the fourth time period t4,
and receiving a second voltage signal during the third time
period t3. The first voltage signal is greater than a turn-on
voltage of the third switch unit.

[0057] In one embodiment, for example, the first switch
unit T1, the second switch unit T2, the third switch unit T3,
and the fourth switch unit T4 are PNP-type transistors, i.e.,
transistors which are turned-on with low voltage level.
Therefore, by inputting a low voltage to a gate of the
transistor, the transistor may be turned on, and by inputting
a high voltage, the transistor may be turned off.

[0058] It should be noted that, in addition to driving the
OLED driving circuit by a signal in accordance with a
timing set as shown in FIG. 3, the OLED driving circuit as
shown in FIG. 1 may be driven by a signal in accordance
with a timing set as required.

[0059] FIG. 4 is a structural schematic diagram of the
OLED driving circuit as illustrated according to one or more
embodiments of the present disclosure. As shown in FIG. 4,
the OLED driving circuit further comprises a fifth switch
unit T5, which is electrically connected between a second
end (point C) of the third switch unit T3 and the OLED.
[0060] Inoneembodiment, by arranging a fifth switch unit
T5 between the second end of the third switch unit T3 and
the OLED, connection or disconnection between the second
end of the third switch unit T3 and the OLED may be
controlled as required.

[0061] For example, it can be controlled to disconnect the
second end of the third switch unit T3 and the OLED during
the first, second, and third time periods in the aforemen-
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tioned embodiment, and it can be controlled to connect the
second end of the third switch unit T3 and the OLED during
the fourth time period.

[0062] Since the current of the OLED is still affected by
the threshold voltage of the third switch unit T3 during the
first, second, and third time periods, it is controlled to
connect the second end of the third switch unit T3 and the
OLED during only the fourth time period, causing the
OLED to emit light only during the fourth time period,
during which the current is not affected by the threshold
voltage of the third switch unit T3, which facilitates the
guarantee that the OLED has a stable luminance during each
of the emission phases, and thus enhances the display effect.

[0063] FIG. 5 is a structural schematic diagram of the
OLED driving circuit as illustrated according to one or more
embodiments of the present disclosure. As shown in FIG. 5,
on the basis of the embodiment as shown in FIG. 4, the
OLED driving circuit further comprises a fourth signal input
IN4, which is electrically connected to the fifth switch unit
T5 for transmitting an ON signal to the fifth switch unit T5
during the fourth time period.

[0064] In one or more embodiments, the fifth switch unit
is a transistor.
[0065] In one or more embodiments, at least one of the

first, second, third, and fourth switch units is a transistor.

[0066] FIG. 6 is a flow schematic diagram of the OLED
driving method as illustrated according to one or more
embodiments of the present disclosure. The method as
illustrated in this embodiment is adapted for the OLED
driving circuit according to any one of the aforementioned
embodiments. As shown in FIG. 6, the method comprises
steps of:

[0067] step S1, during the first time period, transmitting
an ON signal to the first switch unit, transmitting an ON
signal to the second switch unit, transmitting an OFF
signal to the fourth switch unit, and receiving a first
voltage signal through the data input end,

[0068] step S2, during the second time period, trans-
mitting an OFF signal to the first switch unit, transmit-
ting an ON signal to the second switch unit, transmit-
ting an ON signal to the fourth switch unit, and
receiving a first voltage signal through the data input
end;

[0069] step S3, during the third time period, transmit-
ting an OFF signal to the first switch unit, transmitting
an ON signal to the second switch unit, transmitting an
OFF signal to the fourth time period, and receiving a
second voltage signal through the data input end;

[0070] step S4, during the fourth time period, transmit-
ting an OFF signal to the first switch unit, transmitting
an OFF signal to the second switch unit, transmitting an
OFF signal to the fourth switch unit, and receiving a
first voltage signal through the data input end.

[0071] In one or more embodiments, the OLED driving
circuit further comprises a fifth switch unit which is elec-
trically connected to the second end of the third switch unit
and to the OLED. In this embodiment, the method further
comprises:

[0072] during the first, second and third time periods,
transmitting an OFF signal to the fifth switch unit, and
during the fourth time period, transmitting an ON
signal to the fifth switch unit.
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[0073] An embodiment of the present disclosure further
provides a display substrate, comprising the OLED driving
circuit according to any one of the aforementioned embodi-
ments.

[0074] An embodiment of the present disclosure further
provides a display apparatus, comprising the display sub-
strate according to the aforementioned embodiment.
[0075] Ttshould be noted that, the display apparatus in this
embodiment may be electronic paper, a mobile phone, a
tablet PC, a TV set, a laptop, a digital photo frame, a
navigator, or any other product or component having a
display function.

[0076] In the present disclosure, the terms “first”, “sec-
ond”, “third”, and “fourth” are only for a descriptive pur-
pose, but cannot be understood as an indication or implica-
tion of relative importance. The term “plurality” is directed
to two or more, unless otherwise indicated.

[0077] Upon a consideration of the disclosure of the
Description and practice, those skilled in the art readily
conceive of other embodiment solutions of the present
disclosure. The present disclosure aims at covering any
variant, usage or adaptive change of the present disclosure.
This variant, usage or adaptive change complies with gen-
eral principles of the present disclosure and includes com-
mon knowledge or customary technical means in the tech-
nical art that is not disclosed in the present disclosure. The
Description and embodiments are only regarded as being
exemplary, and real scope and spirit of the present disclosure
are indicated in the following claims.

[0078] It should be understood that, the present disclosure
is not limited to the above-described precise structures
which are shown in the accompanying drawings, and vari-
ous modifications and changes may be made without devi-
ating from its scope. The scope of the present disclosure is
limited only by the appending claims.

1. An Organic Light-Emitting Diode (OLED) driving
circuit, comprising a data input end, a first capacitor, a
second capacitor, a voltage input end, and an OLED, the
OLED driving circuit further comprising:

a first switch unit, electrically connected between a first

end of the first capacitor and the data input end,

a second switch unit, electrically connected between a
second end of the first capacitor and the data input end,

a third switch unit, a first end of which being electrically
connected to the voltage input end, a second end of
which being electrically connected to the OLED, and a
third end of which being electrically connected to the
first end of the first capacitor, the third switch unit being
configured to switch connection and disconnection
between the first and second ends of the third switch
unit;

a fourth switch unit, a first end of which being electrically
connected to the first end of the first capacitor, and a
second end of which being electrically connected to the
second end of the third switch unit;

wherein, a first end of the second capacitor is electrically
connected to the voltage input end, and a second end of
the second capacitor is electrically connected to the
second end of the first capacitor.

2. The OLED driving circuit according to claim 1, further

comprising:

a first signal input, electrically connected to the first
switch unit, for transmitting ON signal to the first
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switch unit during a first time period, and transmitting
OFF signal to the first switch unit during second, third,
and fourth time periods;

a second signal input, electrically connected to the second
switch unit, for transmitting ON signal to the second
switch unit during the first, second, and third time
periods, and transmitting OFF signal to the second
switch unit during the fourth time period,

a third signal input, electrically connected to the fourth
switch unit, for transmitting ON signal to the fourth
switch unit during the second time period, and trans-
mitting OFF signal during the first, third, and fourth
time periods;

wherein, the data input end is used for receiving a first
voltage signal during the first, second, and fourth time
periods, and receiving a second voltage signal during
the third time period, and the first voltage signal is
greater than a turn-on voltage of the third switch unit.

3. The OLED driving circuit according to claim 1, further
comptrising:

a fifth switch unit, electrically connected between the

second end of the third switch unit and the OLED.

4. The OLED driving circuit according to claim 3, further
comptrising:

a fourth signal input, electrically connected to the fifth
switch unit, for transmitting ON signal to the fifth
switch unit during the fourth time period, and trans-
mitting OFF signal during the first, second, and third
time periods.

5. The OLED driving circuit according to claim 3,

wherein, the fifth switch unit is a transistor.

6. The OLED driving circuit according to claim 1,
wherein, at least one of the first, second, third, and fourth
switch units is a transistor.

7. An OLED driving method, adapted for the OLED
driving circuit according to claim 1, the OLED driving
method comprising:
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during a first time period, transmitting ON signal to the
first switch unit, transmitting ON signal to the second
switch unit, transmitting OFF signal to the fourth
switch unit, and receiving a first voltage signal through
the data input end, the first voltage signal being greater
than a turn-on voltage of the third switch unit;

during a second time period, transmitting OFF signal to
the first switch unit, transmitting ON signal to the
second switch unit, transmitting ON signal to the fourth
switch unit, and receiving the first voltage signal
through the data input end;

during a third time period, transmitting OFF signal to the
first switch unit, transmitting ON signal to the second
switch unit, transmitting OFF signal to the fourth
switch unit, and receiving a second voltage signal
through the data input end;

during a fourth time period, transmitting OFF signal to the
first switch unit, transmitting OFF signal to the second
switch unit, transmitting OFF signal to the fourth
switch unit, and receiving the first voltage signal
through the data input end.

8. The OLED driving method according to claim 7,
wherein, the OLED driving circuit further comprises a fifth
switch unit which is electrically connected between the
second end of the third switch unit and the OLED, the OLED
driving method further comprising:

transmitting OFF signal to the fifth switch unit during the

first, second, and third time periods, and transmitting
ON signal to the fifth switch unit during the fourth time
period.

9. A display substrate, comprising the OLED driving
circuit according to claim 1.

10. A display apparatus, comprising the display substrate
according to claim 9.
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