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(57) ABSTRACT

An AC drive circuit for OLED comprises a light emitting
control unit, a charging control unit, a drive unit, a storage
unit, a first voltage signal input terminal, a second voltage
signal input terminal and a third voltage signal input terminal.
The AC drive circuit enables that the current flowing in an
OLED is independent of the internal resistance of the circuit,
thus the brightness of the OLED will not be influenced by the
internal resistance of the circuit. Meanwhile, the AC drive
circuit compensates the threshold voltage of the drive tran-
sistor, thus the influence of the threshold voltage of the drive
transistor on the current of the OLED for emitting light is
eliminated. In addition, the AC drive circuit reversely biases
the OLED, thereby the un-recombined carriers accumulated
at thelight emitting interface inside the OLED and the built-in
electrical field formed by these carriers are eliminated.
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AC DRIVE CIRCUIT FOR OLED, DRIVE
METHOD AND DISPLAY APPARATUS

TECHNICAL FIELD

[0001] The present invention relates to the field of display
technology, and particularly, to an AC drive circuit for OLED,
a drive method and a display apparatus.

BACKGROUND ART

[0002] Inatraditional display apparatus, a drive circuit for
driving an OLED to emit light is a 2T1C (two thin film
transistors and one capacitor) circuit which contains only two
transistors, wherein the first transistor T1 functions as a
switch, and the second transistor DTFT functions as a drive
transistor. The operation of the 2T1C circuit is relatively
simple. During the operation of the 2T1C circuit, when the
scanning signal is at a low level, the first transistor T1 is
turned on and the capacitor C is charged by a gray scale
voltage on the data line, and when the scanning signal is at a
high level, the first transistor T1 is turned off and the gray
scale voltage is held in the capacitor C. As the supply voltage
is relatively high, the second transistor DTFT is saturated and
generates a current for driving the OLED to emit light.
[0003] However, there are following technical problems
when the traditional 2T1C circuit is used to drive the OLED
to emit light: 1) brightness uniformity of the display panel is
poor, and brightness of the OLED and brightness of the dis-
play panel are lowered; 2) lifetime of the OLED is short.
[0004] Thetechnical problem 1)is due to the fact that: a) as
the manufacturing process such as Low-Temperature Poly-Si
(LTPS) technology is not matured, even if the same technical
parameters are used, there are obvious differences among the
threshold voltages V,, of the transistors in different positions
of a display panel, and as the drive current for driving an
OLED to emit light is related to the threshold voltage V,,, of
the drive transistor, when the same gray scale voltage is
inputted, different threshold voltages of the drive transistors
will result in different drive currents, resulting in different
brightness in different positions of the display panel and poor
uniformity of brightness thereof; b) as there is an internal
resistance for the circuit, once a current flows through the
circuit, a voltage drop must be generated by the internal
resistance of the circuit, the voltage difference across the
capacitor C will be influenced, for example, the voltage dif-
ference across the capacitor C cannot reach a required volt-
age, thereby brightness of the OLED is lowered; ¢) with the
use of the OLED, many un-recombined carriers are accumu-
lated at the internal interface of the light emitting layer of the
OLED, resulting in abuilt-in electrical field inside the OLED,
which causes the threshold voltage V,, of the OLED to drift
(in other words, rise steadily), thereby brightness of the
OLED is lowered, and brightness of the display panel is
lowered.

[0005] Thetechnical problem 2) is due to the fact that: with
the use of the OLED, some locally conductive microcosmic
small channels (filaments) are produced, wherein the fila-
ments are actually caused by some “pinholes” and will influ-
ence lifetime of the OLED.

[0006] Currently, most of drive circuits for OLED only
avoid drift of the threshold voltage of the OLED by using the
AC drive to eliminate the locally conductive microcosmic
small channels (filaments) of the OLED so that degenerating
of the characteristics of the OLED and aging of the OLED are
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delayed, but influence of the threshold voltage of the drive
transistor on brightness of the display panel is not considered;
or, most of drive circuits for OLED only compensate for the
threshold voltage of the drive transistor to eliminate influence
of the threshold voltage of the drive transistor on brightness of
the display panel, but degenerating of the characteristics of
the OLED and aging of the OLED are not delayed, and
lifetime of the OLED is short.

SUMMARY

Technical Problem to be Solved

[0007] The technical problem to be solved by the present
invention is to provide an AC drive circuit for OLED, a drive
method and a display apparatus, to solve the problems of
existing drive circuits for OLED, such as un-uniformity of
brightness of display panel, degenerating of the characteris-
tics of OLED, short lifetime of OLED, and so on.

Technical Solutions

[0008] In order to solve the above technical problems, the
present invention provides an AC drive circuit for OLED
comprising a charging control unit, a light emitting control
unit, a storage unit and a drive unit, wherein the charging
control unit is used for controlling the AC drive circuit to
charge the storage unit, and the light emitting control unit is
used for controlling the AC drive circuit so that the storage
unit controls the drive unit to drive an OLED to emit light.
[0009] Further, the AC drive circuit further comprises a first
signal input terminal, a second signal input terminal and a
third signal input terminal, wherein the first signal input ter-
minal is connected with the light emitting control unit and the
storage unit, the second signal input terminal is connected
with a cathode of the OLED, and the third signal input termi-
nal is connected with the charging control unit.

[0010] Further, the light emitting control unit comprises: a
light emitting control signal input terminal for inputting a
light emitting control signal; a first transistor, wherein a gate
electrode of the first transistor is connected with the light
emitting control signal input terminal, a source electrode of
the first transistor is connected with the first signal input
terminal, and a drain electrode of the first transistor is con-
nected with the drive unit; a fourth transistor, wherein a gate
electrode of the fourth transistor is connected with the light
emitting control signal input terminal, a source electrode of
the fourth transistor is connected with the drive unit, and a
drain electrode of the fourth transistor is connected with an
anode of the OLED.

[0011] Further, the charging control unit comprises: a scan-
ning signal input terminal for inputting a scanning signal; a
data signal input terminal for inputting a data signal; a second
transistor, a gate electrode of the second transistor is con-
nected with the scanning signal input terminal, a source elec-
trode of the second transistor is connected with the data signal
input terminal, and a drain electrode of the second transistor
is connected with the drain electrode of the first transistor; a
third transistor, a gate electrode of the third transistor is con-
nected with the scanning signal input terminal, a source elec-
trode of'the third transistor is connected with the storage unit,
and a drain electrode of the third transistor is connected with
the drive unit; a fifth transistor, wherein a gate electrode of the
fifth transistor is connected with the scanning signal input
terminal, a source electrode of the fifth transistor is connected
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with the drain electrode of the fourth transistor, and a drain
electrode of the fifth transistor is connected with the third
signal input terminal.

[0012] Further, the drive unit comprises: a drive transistor,
wherein a gate electrode of the drive transistor is connected
with the storage unit, a source electrode of the drive transistor
is connected with the drain electrode of the first transistor, and
a drain electrode of the drive transistor is connected with the
source electrode of the fourth transistor.

[0013] Further, the storage unit comprises: a capacitor,
wherein one terminal of the capacitor is connected with the
first signal input terminal, and the other terminal of the
capacitor is connected with the source electrode of the third
transistor.

[0014] Further, the AC drive circuit further comprises: a
first voltage source for supplying a first voltage control signal
to the first signal input terminal.

[0015] Further, the AC drive circuit further comprises: a
second voltage source for supplying a second voltage control
signal to the second signal input terminal.

[0016] Further, the AC drive circuit further comprises: a
third voltage source for supplying a third voltage control
signal to the third signal input terminal.

[0017] Further, all of the first transistor, the second transis-
tor, the third transistor, the fourth transistor, the fifth transis-
tor, and the drive transistor are P-type transistors.

[0018] Further, a voltage magnitude of the first voltage
control signal is larger than a voltage magnitude of the second
voltage control signal.

[0019] Further, the voltage magnitude ofthe second voltage
control signal is larger than that of the third voltage control
signal.

[0020] The present invention also provides a display appa-

ratus comprising the above AC drive circuit for OLED.
[0021] The present invention also provides a drive method
of an AC drive circuit for OLED, wherein the AC drive circuit
comprises a charging control unit, a light emitting control
unit, a storage unit and a drive unit, the charging control unit
is used for controlling the AC drive circuit to charge the
storage unit, and the light emitting control unit is used for
controlling the AC drive circuit so that the storage unit con-
trols the drive unit to drive an OLED to emit light, the drive
method comprises: removing data signals stored in the stor-
age unit; charging the storage unit so that new data signals are
stored in the storage unit; isolating the new data signals stored
in the storage unit; and controlling the drive unit by the
storage unit so that the drive unit drives the OLED to emit
light.

[0022] Further, the drive method comprises reversely bias-
ing the OLED while removing data signals stored in the
storage unit.

Advantageous Technical Effects

[0023] First, the AC drive circuit for OLED according to the
present invention controls the second, the third and the fifth
transistors to be turned off, and controls the first and the fourth
transistors to be turned on, so that when the OLED emits light
normally, the gate electrode of the drive transistor connected
with one terminal of the storage capacitor is in a suspended
state, and the other terminal of the storage capacitor is con-
nected with the first voltage source, thus the changes of the
voltage caused by the internal resistance of the circuit will not
influence the voltage difference across the capacitor, thereby
a constant gate-source voltage of the drive transistor is

Aug. 6, 2015

ensured, and the current flowing in the OLED is independent
of the internal resistance of the circuit, ensuring a constant
current flowing in the OLED and a uniform brightness of the
OLED.

[0024] Second, the AC drive circuit for OLED according to
the present invention writes the threshold voltage of the drive
transistor into the storage capacitor while data signals are
written into the storage capacitor, thereby the influence of the
threshold voltage of the drive transistor on the current of the
OLED for emitting light is compensated, ensuring the unifor-
mity of the brightness of the display panel.

[0025] Third, the AC drive circuit for OLED according to
the present invention reversely biases the OLED, thereby the
un-recombined carriers accumulated at the light emitting
interface inside the OLED and the built-in electrical field
formed by these carriers are eliminated, avoiding the drift of
the threshold voltage V,, of the OLED, and burning out the
locally conductive microcosmic small channels (filaments) in
the OLED to increase the lifetime of the OLED.

[0026] Fourth, the AC drive circuit for OELD according to
the present invention has a simple structure, wherein thin film
transistors manufactured by amorphous-silicon process,
poly-silicon process, oxide process, etc. may be used, and the
operation of the circuit is simple and convenient, facilitating
mass production and application.

BRIEF DESCRIPTION OF THE DRAWINGS

[0027] FIG. 11s a block diagram of an AC drive circuit for
OLED according to an embodiment of the present invention.
[0028] FIG.2isa circuit diagram of the AC drive circuit for
OLED according to an embodiment of the present invention.
[0029] FIG. 3 is a drive timing diagram of the AC drive
circuit for OLED according to an embodiment of the present
invention.

[0030] FIG. 4 is an equivalent circuit diagram of the AC
drive circuit for OLED when the data signals stored in the
storage unit are removed according to an embodiment of the
present invention.

[0031] FIG. 5 is an equivalent circuit diagram of the AC
drive circuit for OLED when the storage unit is charged
according to an embodiment of the present invention.
[0032] FIG. 6 is an equivalent circuit diagram of the AC
drive circuit for OLED when new data signals stored in the
storage unit are isolated according to an embodiment of the
present invention.

[0033] FIG. 7 is an equivalent circuit diagram of the AC
drive circuit for OLED when the storage unit controls the
drive unit to drive the OLED to emit light according to an
embodiment of the present invention.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0034] Specific embodiments of the present invention will
be described in detail below with reference to the drawings.
The descriptions of the embodiments are illustrative, but not
to limit the scope of the present invention.

[0035] In order to solve the problems of existing drive
circuits for OLED, such as un-uniformity of the brightness of
the display panel, degenerating of the characteristics of the
OLED, and short lifetime of the OLED, embodiments of the
present invention provide an AC drive circuit for OLED, a
drive method and a display apparatus.
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Embodiment 1

[0036] FIG.11sablock diagram of the AC drive circuit for
OLED according to an embodiment of the present invention.
As shown in FIG. 1, the AC drive circuit for OLED of the
present embodiment comprises a charging control unit, a light
emitting control unit, a storage unit, a drive unit, a first signal
input terminal, a second signal input terminal and a third
signal input terminal, wherein the charging control unit is
used for controlling the AC drive circuit to charge the storage
unit, the light emitting control unit is used for controlling the
AC drive circuit so that the storage unit controls the drive unit
to drive the OLED to emit light, the first signal input terminal
is connected with the light emitting control unit and the stor-
age unit, the second signal input terminal is connected with a
cathode of the OLED, and the third signal input terminal is
connected with the charging control unit.

[0037] Preferably, the light emitting control unit com-
prises: alight emitting control signal input terminal for input-
ting a light emitting control signal; a first transistor, wherein
a gate electrode of the first transistor is connected with the
light emitting control signal input terminal, a source electrode
of the first transistor is connected with the first signal input
terminal, and a drain electrode of the first transistor is con-
nected with the drive unit; a fourth transistor, wherein a gate
electrode of the fourth transistor is connected with the light
emitting control signal input terminal, a source electrode of
the fourth transistor is connected with the drive unit, and a
drain electrode of the fourth transistor is connected with an
anode of the OLED.

[0038] Preferably, the charging control unit comprises: a
scanning signal input terminal for inputting a scanning signal,
a data signal input terminal for inputting a data signal; a
second transistor, wherein a gate electrode of the second
transistor is connected with the scanning signal input termi-
nal, a source electrode of the second transistor is connected
with the data signal input terminal, and a drain electrode of the
second transistor is connected with the drain electrode of the
first transistor; a third transistor, wherein a gate electrode of
the third transistor is connected with the scanning signal input
terminal, a source electrode of the third transistor is con-
nected with the storage unit, and a drain electrode of the third
transistor is connected with the drive unit; a fifth transistor,
wherein a gate electrode of the fifth transistor is connected
with the scanning signal input terminal, a source electrode of
the fifth transistor is connected with the drain electrode of the
fourth transistor, and a drain electrode of the fifth transistor is
connected with the third signal input terminal.

[0039] Preferably, the drive unit comprises: a drive transis-
tor, wherein a gate electrode of the drive transistor is con-
nected with the storage unit, a source electrode of the drive
transistor is connected with the drain electrode of the first
transistor, and a drain electrode of the drive transistor is
connected with the source electrode of the fourth transistor.

[0040] Preferably, the storage unit comprises: a capacitor,
wherein one terminal of the capacitor is connected with the
first signal input terminal, and the other terminal of the
capacitor is connected with the source electrode of the third
transistor.

[0041] In the present embodiment, the signal input termi-
nals may be voltage signal input terminals or current signal
input terminals, and may be connected with an external volt-
age source or current source.
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[0042] Preferably, the AC drive circuit for OLED of the
present embodiment further comprises a voltage source and/
or a current source supplying signals to the respective signal
input terminals.

[0043] Preferably, the AC drive circuit for OLED of the
present embodiment further comprises: a first voltage source
for supplying a first voltage control signal to the first signal
input terminal.

[0044] Preferably, the AC drive circuit for OLED of the
present embodiment further comprises: a second voltage
source for supplying a second voltage control signal to the
second signal input terminal.

[0045] Preferably, the AC drive circuit for OLED of the
present embodiment further comprises: a third voltage source
for supplying a third voltage control signal to the third signal
input terminal.

[0046] All of the first transistor, the second transistor, the
third transistor, the fourth transistor, the fifth transistor, and
the drive transistor are P-type transistors.

[0047] It should be noted that the source electrodes and the
drain electrodes of the respective transistors in the present
embodiment may be exchanged. That is, the scope of the
present embodiment covers the case that the source electrodes
and the drain electrodes of the respective transistors in the
present embodiment are exchanged.

[0048] Wherein, the voltage magnitude of the first voltage
control signal outputted by the first voltage source is larger
than the voltage magnitude of the second voltage control
signal outputted by the second voltage source, and the voltage
magnitude of the second voltage control signal outputted by
the second voltage source is larger than the voltage magnitude
of the third voltage control signal outputted by the third
voltage source. That is, the first voltage control signal, the
second voltage control signal and the third voltage control
signal respectively outputted by the first voltage source, the
second voltage source and the third voltage source have volt-
age magnitudes Vpp, Vg and V. respectively, and
Vo Vs Ve

[0049] FIG.2isa circuit diagram of the AC drive circuit for
OLED according to an embodiment of the present invention.

[0050] The AC drive circuit for OLED of the present
embodiment controls the first transistor T1, the second tran-
sistor T2, the third transistor T3, the fourth transistor T4, the
fifth transistor T5, the drive transistor DTFT and the capacitor
C,, by the scanning signal, the light emitting control signal
and the data signal, so that the current flowing in the OLED is
independent of the internal resistance of the circuit, eliminat-
ing the influence of the internal resistance of the circuit on the
current of the OLED for emitting light. Moreover, the AC
drive circuit for OLED of the present embodiment writes the
threshold voltage of the drive transistor into the storage
capacitor while data signals are written into the storage
capacitor, thereby the influence of the threshold voltage of the
drive transistor on the current of the OLED for emitting light
is compensated, ensuring the uniformity of the brightness of
the display panel. In addition, the AC drive circuit for OLED
of the present embodiment reversely biases the OLED,
thereby the un-recombined carriers accumulated at the light
emitting interface inside the OLED and the built-in electrical
field formed by these carriers are eliminated, avoiding the
drift of the threshold voltage of the OLED, and burning out
the locally conductive microcosmic small channels (fila-
ments) in the OLED to increase the lifetime of the OLED.
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Embodiment 2

[0051] The present embodiment of the present invention
provides a display apparatus, comprising the AC drive circuit
for OLED of the above embodiment 1.

Embodiment 3

[0052] The present embodiment of the present invention
provides a drive method of an AC drive circuit for OLED. The
drive method comprises four stages, and FIG. 3 shows the
drive timing diagram of these four stages. In FIG. 3,V .
represents the data signal voltage, G(n) represents the voltage
magnitude of the scanning signal for the n row, and EM(1)
represents the voltage magnitude of the light emitting control
signal for the n” row.

[0053] The specific operations during the four stages are as
follows.

[0054] Stage 1: removing data signals stored in the storage
unit.

[0055] Specifically, in this stage, making the scanning sig-

nal and the light emitting control signal to be at low levels, so
that the first transistor T1 and the fourth transistor T4 con-
tained in the light emitting control unit, and the second tran-
sistor T2, the third transistor T3 and the fifth transistor T5
contained in the charging control unit are all turned on,
thereby the data signals stored in the storage capacitor are
removed, and the OLED is reversely biased.

[0056] As the third transistor T3 is turned on, the gate
electrode and the drain electrode of the drive transistor DTFT
are connected together, that is, the drive transistor DTFT is
connected as a diode. Moreover, as both of the fourth transis-
tor T4 and the fifth transistor T5 are turned on, the potential of
the gate electrode of the drive transistor DTFT connected
with the capacitor C_, is pulled down to V, 4 and the data
signal voltage on the gate electrode of the drive transistor
DTFT when the pervious frame is displayed is cleared. At this
time, the data signal is at a high level V,, (after the first
transistor T1 and the second transistor T2 are turned on, both
of the data signal and the source electrode of the drive tran-
sistor DTFT are connected with the first voltage control sig-
nal), thereby both of the data signal and the voltage V ,,,, of the
first voltage control signal are applied to the source electrode
of the drive transistor DTFT. In addition, as the fifth transistor
T5 is turned on, the potential of the anode of the OLED
becomes the voltage V,of the third voltage control signal.
Then, as the voltage V, -of the third voltage conttol signal is
smaller than the voltage V¢ of the second voltage control
signal, the OLED is reversely biased. The OLED varies from
being forward biased (when the OLED emits light) to being
reversely biased, thus an AC drive for the OLED is achieved.
When the OLED is reversely biased, the OLED does not emit
light, but the un-recombined carriers accumulated at the light
emitting interface inside the OLED move inversely, thereby
the un-recombined cartiers accumulated at the light emitting
interface inside the OLED and the built-in electrical field
formed by these carriers are eliminated, avoiding the drift of
the threshold voltage of the OLED. In addition, when the
OLED is reversely biased, the locally conductive microcos-
mic small channels (filaments) are burned out, increasing the
lifetime of the OLED. In this stage, the equivalent circuit
diagram of the AC drive circuit for OLED in FIG. 2 is shown
in FIG. 4.

[0057] Stage 2: charging the storage unit, so that new data
signals are stored in the storage unit.
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[0058] Inthis stage, the scanning signal is at a low level and
the light emitting control signal is at a high level, thus the
second transistor T2, the third transistor T3 and the fifth
transistor TS contained in the charging control unit are turned
on, and the first transistor T1 and the fourth transistor T4
contained in the light emitting control unit are turned off,
thereby the storage capacitor C,, is charged.

[0059] That is, the voltage of the data signal jumps from
Vp to be the data signal voltage V. . the drive transistor
DTFT is still connected as a diode, and the first transistor T1
and the fourth transistor T4 are turned off, thereby the capaci-
tor C,, is charged through the drive transistor DTFT from the
source electrode of the drive transistor DTFT by the data
signal voltage V. . When the potential at the gate electrode
of the drive transistor DTF T rises tobe V ;,,,~1V 5,1, the drive
transistor DTFT is turned off, and V , ; represents the thresh-
old voltage of the drive transistor. At this time, the voltage of
the first voltage control signal has a designed voltage magni-
tude. In order to distinguish the voltage of the first voltage
control signal subjected to a voltage drop due to the internal
resistance of the circuit (when a current flows through, that is,
when the OLED emits light) and the voltage of the first
voltage control signal without voltage drop (when there is no
current flowing through), Vg 1s used for indicating the
voltage of the first voltage control signal without voltage
drop. Thus, in this stage, the voltage across the capacitor C,,
is as follows.

_y ‘ v
VCS,*IDDo‘kam‘ mal)

[0060] Moreover, in this stage, the fifth transistor T5 is
turned on. At this time, as the voltage of the third voltage
control signal V,_.is smaller than the voltage of the second
voltage control signal V g, the OLED is still reversely biased,
the un-recombined carriers accumulated at the light emitting
interface inside the OLED are continuously depleted to
decrease the built-in electrical field formed by these carriers
constantly, and the locally conductive microcosmic small
channels (filaments) in the OLED are continuously burned
out, delaying the aging of the OLED. In this stage, the equiva-
lent circuit diagram of the AC drive circuit for OLED in FIG.
2 is shown in FIG. 5.

[0061] Stage 3: isolating the new data signals stored in the
storage unit.
[0062] In this stage, making the scanning signal and the

light emitting control signal to be at high levels, so that the
first transistor T'1 and the fourth transistor T4 contained in the
light emitting control unit, and the second transistor T2, the
third transistor T3 and the fifth transistor T5 contained in the
charging control unit are all turned off, thereby the new data
signals stored in the capacitor C,, are isolated.

[0063] In this stage, the light emitting control signal is still
at a high level, so as to avoid the unnecessary noise that may
be generated when the voltage of the light emitting control
signal jumps while the voltage of the scanning signal jumps.
[0064] At this time, the OLED is still reversely biased and
not turned on. As the fifth transistor T5 is turned off, the
voltage of the third voltage control signal v, is not applied to
the anode of the OLED. In this stage, the equivalent circuit
diagram of the AC drive circuit for OLED in FIG. 2 is shown
in FIG. 6.

[0065] Stage 4: controlling the drive unit by the storage unit
so as to drive the OLED to emit light.

[0066] In this stage, making the scanning signal to be at a
high level, and making the light emitting control signal to be
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at a low level, so that all of the second transistor T2, the third
transistor T3 and the fifth transistor T5 contained in the charg-
ing control unit are turned off, and the first transistor T1 and
the fourth transistor T4 contained in the light emitting control
unit are turned on, thereby the storage capacitor C, controls
the drive transistor DTFT to drive the OLED to emit light.
[0067] At thistime, the OLED is forward biased, and starts
to emit light. As the third transistor T3 is turned off, the gate
electrode of the drive transistor DTFT is suspended (also
considered to be turned on). At this time, one terminal of the
capacitor C, is suspended, and the other terminal of the
capacitor C, is connected with the voltage of the first voltage
control signal V, ,, thus the voltage across the capacitor C,, is
still the voltage reached in the Stage 2, and the voltage dif-
ference between the two terminals of the capacitor C, will not
be influenced by the voltage drop of the voltage of the first
voltage control signal V,,, which is due to the fact that there
is current flowing through. At this time, the gate-source volt-
age V, of the drive transistor DTFT is the voltage V- across
the capacitor C, as follows:

Vee=Ve,=Vopo— (Vaaia=Vira )=V ooV garat Ved!

[0068] Thus, the magnitude of the saturation current flow-
ing in the drive transistor DTFT (that is, the current of the
OLED for emitting light) L _,_, is as follows:

I oledzde( Ve Wil » :Igd( V00~V saratVinal= Viral)
=K(Vppo—Vaata)

LKA ng‘ ‘ Vzhd‘)z =K;(Vopo— Vdam)z

[0069] Wherein, K, is a constant related to the process and
the design, and V , ; represents a threshold voltage of the drive
transistor DTFT. In this stage, the equivalent circuit diagram
of the AC drive circuit for OLED in FIG. 2 is shown in FIG.
7.

[0070] From the above formulas, the second transistor, the
third transistor and the fifth transistor are turned off, and the
first transistor and the fourth transistor are turned on, thus the
current flowing in the OLED is independent of the internal
resistance of the circuit, ensuring a constant current flowing
in the OLED and uniform brightness of the OLED.

[0071] In addition, in the drive circuit of the present
embodiment, the OLED is forward biased when it emits light,
and during the operation stages of the circuit, the OLED is
reversely biased. Moreover, when the OLED emits light, the
magnitude of the current flowing in the OLED is only depen-
dent on the magnitudes of the data signal voltage and the
designed supply voltage V,p, and is independent of the
threshold voltage of the drive transistor DTFT. Meanwhile,
the current of the OLED for emitting light will not be influ-
enced by the internal resistance of the circuit. During the
operation stages of the circuit, the OLED is reversely biased,
thus the un-recombined carriers accumulated at the light
emitting interface inside the OLED are depleted, eliminating
the built-in electrical field formed by these carriers, enhanc-
ing injection and recombination of the carriers, and increas-
ing the recombination rate of the carriers. Meanwhile, when
the OLED is reversely biased, the locally conductive micro-
cosmic small channels (filaments) are burned out, wherein the
filaments are actually caused by some “pinholes”. The elimi-
nation of the filaments (that is, pinholes) relieves the aging of
the OLED, and extending the lifetime of the OLED. Further,
in the AC drive circuit for OLED, the data signal voltage is
directly written into the storage capacitor C_, by charging, and
thus the influence of various parasitic capacitances on the data
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signal voltage is avoided compared to the case that the data
signal voltage is written into the storage capacitor by coupling
a capacitor. The reason is that, if the data signal voltage is
written into the storage capacitor by coupling the capacitor,
the jumped voltage due to the coupling will be divided by
various parasitic capacitances, thereby the accuracy of the
data signal voltage written into the storage capacitor will be
influenced.

[0072] In the AC drive circuit for OLED of the present
invention, thin film transistors manufactured by amorphous-
silicon process, poly-silicon process, oxide process, etc. may
be used. However, the complexity and cost of the process may
be reduced by using a single type of MOS transistors (for
example, all of the transistors are P-MOS transistors). Of
course, N-MOS transistors or CMOS transistors may be used
in the circuit by simplifying, substituting, combining, etc.,
which belongs to the scope of the present invention.

[0073] The AC drive circuit for OELD according to the
present invention has a simple structure, wherein thin film
transistors manufactured by amorphous-silicon process,
poly-silicon process, oxide process, etc. may be used, and the
operation of the circuit is simple and convenient, facilitating
mass production and application.

[0074] It should be understood that, the above implemen-
tations are only used to explain the principle of the present
invention, but not to limit the present invention. The embodi-
ments of the present invention may omit some technical fea-
tures of the above technical features so as to only solve a part
of existing technical problems, and the disclosed technical
features may be combined in any way. The person skilled in
the art can make various variations and modifications without
departing from the spirit and scope of the present invention,
therefore, all equivalent technical solutions fall within the
scope of the present invention, and the protection scope of the
present invention should be defined by the claims.

1. An AC drive circuit for OLED, comprising a charging
control unit, a light emitting control unit, a storage unit and a
drive unit,

wherein the charging control unitis used for controlling the
AC drive circuit to charge the storage unit, and

the light emitting control unit is used for controlling the AC
drive circuit so that the storage unit controls the drive
unit to drive an OLED to emit light.

2. The AC drive circuit of claim 1, further comprises a first
signal input terminal, a second signal input terminal and a
third signal input terminal,

wherein the first signal input terminal is connected with the
light emitting control unit and the storage unit, the sec-
ond signal input terminal is connected with a cathode of
the OLED, and the third signal input terminal is con-
nected with the charging control unit.

3. The AC drive circuit of claim 2, wherein the light emit-

ting control unit comprises:

alight emitting control signal input terminal for inputting a
light emitting control signal;

a first transistor, wherein a gate electrode of the first tran-
sistor is connected with the light emitting control signal
input terminal, a source electrode of the first transistor is
connected with the first signal input terminal, and a drain
electrode of the first transistor is connected with the
drive unit;

a fourth transistor, wherein a gate electrode of the fourth
transistor is connected with the light emitting control
signal input terminal, a source electrode of the fourth



US 2015/0221252 Al

transistor is connected with the drive unit, and a drain
electrode of the fourth transistor is connected with an
anode of the OLED.

4. The AC drive circuit of claim 3, wherein the charging

control unit comprises:

a scanning signal input terminal for inputting a scanning
signal,

a data signal input terminal for inputting a data signal;

a second transistor, wherein a gate electrode of the second
transistor is connected with the scanning signal input
terminal, a source electrode of the second transistor is
connected with the data signal input terminal, and a
drain electrode of the second transistor is connected with
the drain electrode of the first transistor;

a third transistor, wherein a gate electrode of the third
transistor is connected with the scanning signal input
terminal, a source electrode of the third transistor is
connected with the storage unit, and a drain electrode of
the third transistor is connected with the drive unit;

a fifth transistor, wherein a gate electrode of the fifth tran-
sistor is connected with the scanning signal input termi-
nal, a source electrode of the fifth transistor is connected
with the drain electrode of the fourth transistor, and a
drain electrode of the fifth transistor is connected with
the third signal input terminal.

5. The AC drive circuit of claim 4, wherein the drive unit

comprises:

a drive transistor, wherein a gate electrode of the drive
transistor is connected with the storage unit, a source
electrode of the drive transistor is connected with the
drain electrode of the first transistor, and a drain elec-
trode of the drive transistor is connected with the source
electrode of the fourth transistor.

6. The AC drive circuit of claim 5, wherein the storage unit

comprises:

a capacitor, wherein one terminal of the capacitor is con-
nected with the first signal input terminal, and the other
terminal of the capacitor is connected with the source
electrode of the third transistor.
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7. The AC drive circuit of claim 6, further comprises:

a first voltage source for supplying a first voltage control

signal to the first signal input terminal.

8. The AC drive circuit of claim 7, further comprises:

a second voltage source for supplying a second voltage

control signal to the second signal input terminal.

9. The AC drive circuit of claim 8, further comprises:

a third voltage source for supplying a third voltage control

signal to the third signal input terminal.

10. The AC drive circuit of claim 9, wherein all of the first
transistor, the second transistor, the third transistor, the fourth
transistor, the fifth transistor, and the drive transistor are
P-type transistors.

11. The AC drive circuit of claim 10, wherein a voltage
magnitude of the first voltage control signal is larger than a
voltage magnitude of the second voltage control signal.

12. The AC drive circuit of claim 11, wherein the voltage
magnitude of the second voltage control signal is larger than
that of the third voltage control signal.

13. A display apparatus, comprising the AC drive circuit for
OLED of claim 1.

14. A drive method of an AC drive circuit for OLED,
wherein the AC drive circuit comprises a charging control
unit, a light emitting control unit, a storage unit and a drive
unit, the charging control unit is used for controlling the AC
drive circuit to charge the storage unit, and the light emitting
control unit is used for controlling the AC drive circuit so that
the storage unit controls the drive unit to drive an OLED to
emit light, the drive method comprises:

removing data signals stored in the storage unit;

charging the storage unit so that new data signals are stored

in the storage unit;

isolating the new data signals stored in the storage unit; and

controlling the drive unit by the storage unit so that the

drive unit drives the OLED to emit light.

15. The drive method of claim 14, further comprising:

reversely biasing the OLED while removing data signals

stored in the storage unit.
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