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7) ABSTRACT

The present disclosure relates to the OLED display technol-
ogy. There are provided a pixel circuit, a driving circuit, an
array substrate and a display device, which are supplied with
the voltage by the light emitting operation voltage when the
pixel circuit enters the light emitting stage, by inputting an
inverse signal synchronized with the pre-charging control
voltage at the input terminal of the light emitting operation
voltage to ensure a stable output of the current by the circuit
at the light emitting stage. Also, it does not require an arrange-
ment of an external voltage input terminal which will affect
the aperture ratio, thereby increasing the aperture ratio of the
OLED employing the current-driven pixel circuit while
ensuring the stable output of the current by the current-driven
circuit, and thus increasing the lifetime of the OLED employ-
ing the current-driven pixel circuit.
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PIXEL CIRCUIT, DRIVING CIRCUIT, ARRAY
SUBSTRATE AND DISPLAY DEVICE

TECHNICAL FIELD OF THE DISCLOSURE

[0001] The present disclosure relates to the technical field
of organic light emitting display, and particularly to a pixel
circuit, a driving circuit, an array substrate and a display
device.

BACKGROUND

[0002] The driving methods for an Organic Light Emitting
Display (OLED) pixel circuit may be divided into a current-
driven method and a voltage-driven method. FIG. 1 shows a
voltage-driven pixel circuit, and FIG. 2 shows a current-
driven pixel circuit. In the voltage-driven pixel circuit, the
formula for the output current I, ., 1s as follows:

1 w »
lorgp = zj.tn -Cox- T -(Vdata— Voled — Vih)~,

[0003] where p,, is a carrier mobility, C,, is a gate oxide
capacitance, W/L is a width-to-length ratio of a transistor,
Vdata is a data voltage, Voled is an OLED light emitting
operation voltage shared by all pixel units, and Vth is a thresh-
old voltage of the transistor. For an enhancement-type Thin
Film Transistor (TFT), Vth is a positive value. For a deple-
tion-type TFT, Vth is a negative value. It can be known that if
Vthofa pixel varies with time, the output current I, ., of the
pixel at different times will be different. The afterimage phe-
nomenon will occur, and a stable display of a Liquid Crystal
Display (LCD) temporally cannot be ensured. The advantage
of the current-driven method with respect to the voltage-
driven method is that the output current 1, 1, is always equal
to the input current 1,,,,. In the current-driven pixel circuit,
even if the threshold voltage Vth of the pixel varies with time,
the current-driven pixel circuit can adjust autonomously to
ensure that the output current I, ., is always equal to the
input current [, , s0 as to realize a uniform display spatially
and a stable display temporally of the LCD. This is because
that the operation process of the current-driven pixel circuit
may generally be divided into two stages, the first of which is
a pre-charging stage, and the second of which is a light emit-
ting stage. At the pre-charging stage, the output current [ ,; -,
is equal to the input current I, , , at the same time, charge is
stored in a capacitor of the current-driven pixel circuit. At the
light emitting stage, since the charge has been stored in the
capacitor of the current-driven pixel circuit, it can be ensured
that the output current I ,; -, in the current-driven pixel cir-
cuit is still equal to the output current I ,, ., at the pre-charg-
ing stage, i.e., still equal to the input current 1,,,, at the
pre-charging stage. A particular current-driven pixel circuit is
as shown in FIG. 3, in the circuit, there is an input terminal of
an external control voltage Vctrl for supplying the voltage to
the circuit in the light emitting stage, which is connected to a
gate of a TFT, and an input terminal of an operation voltage
VDD of'the circuit is connected to one of a source and a drain
of the TFT. A simulated signal waveform chart of the circuit
is as shownin FIG. 4. An inverse signal synchronized with the
signal input from the input terminal of a pre-charging control
voltage Vselect for supplying the voltage to the circuit in the
pre-charging stage is input from the input terminal of the
external control voltage Vetrl, to realize a supply of voltage to
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the driving circuit by the pre-charging control voltage Vselect
in the pre-charging stage, and a supply of voltage to the circuit
by a voltage combined by the external control voltage Vctrl
and the operation voltage VDD through a TFT connected
thereto, ensuring the output current I, ., of the current-
driven pixel circuit existing in the light emitting stage. How-
ever, the existence of the external Vctrl input terminal will
decrease the aperture ratio of the pixels. With the decrease of
the aperture ratio of the pixels, the lifetime of the OLED is
decreased.

SUMMARY

[0004] There provide a pixel circuit, a driving circuit, an
array substrate and a display device in embodiments of the
present disclosure to prolong the lifetime of the OLED
employing the current-driven pixel circuit.

[0005] There is provided a pixel circuit comprising: a first
thin film transistor whose gate is connected to an input ter-
minal of a pre-charging control voltage and a current input
terminal, and drain is connected to the input terminal of the
pre-charging control voltage, the current input terminal and
an input terminal of a light emitting operation voltage for
inputting an inverse signal synchronized with the pre-charg-
ing control voltage; a capacitor whose two ends are connected
to a source and the gate of the first thin film transistor, respec-
tively; and an organic light emitting diode whose positive
pole is connected to the source of the first thin film transistor,
and negative pole is connected to an input terminal of a
ground voltage.

[0006] Optionally, the drain of the first thin film transistor is
connected to the input terminal of the light emitting operation
voltage through a diode.

[0007] Optionally, the drain of the first thin film transistor is
connected to the input terminal of the light emitting operation
voltage through a second thin film transistor; a gate and one of
a source and a drain of the second thin film transistor are
connected to the input terminal of the light emitting operation
voltage, and the other one of the source and the drain is
connected to the drain of the first thin film transistor.

[0008] Optionally, the gate and/or the drain of the first thin
film transistor is connected to the input terminal of the pre-
charging control voltage and the current input terminal
through a thin film transistor operating as a switch.

[0009] Optionally, the gate of the first thin film transistor is
connected to the input terminal of the pre-charging control
voltage and the current input terminal, through a third thin
film transistor whose gate is connected to the input terminal of
the pre-charging control voltage, one of source and drain is
connected to the gate of the first thin film transistor, and the
other one of source and drain is connected to the current input
terminal; and/or the drain of the first thin film transistor is
connected to the input terminal of the pre-charging control
voltage and the current input terminal, through a fourth thin
film transistor whose gate is connected to the input terminal of
the pre-charging control voltage, one of source and drain is
connected to the drain of the first thin film transistor, and the
other one of source and drain is connected to the current input
terminal.

[0010] A driving circuit comprises multiple pixel circuits
provided in the embodiments of the present disclosure, the
multiple pixel circuits provided in the embodiments of the
present disclosure being formed in a matrix; wherein the pixel
circuits in the same row of the matrix among the multiple
pixel circuits provided in the embodiments of the present
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disclosure are connected to the same input terminal of the
light emitting operation voltage, and are connected to the
same input terminal of the pre-charging control voltage; and
the pixel circuits in the same column of the matrix among the
multiple pixel circuits provided in the embodiments of the
present disclosure are connected to the same current input
terminal.

[0011] There is provided an array substrate comprising the
driving circuit provided in the embodiments of the present
disclosure.

[0012] There is provided a display device comprising the
driving circuit provided in the embodiments of the present
disclosure.

[0013] There provide in the embodiments of the present
disclosure the pixel circuit, the driving circuit, the array sub-
strate and the display device, which are supplied with the
voltage by the light emitting operation voltage when the pixel
circuit enters the light emitting stage, by inputting an inverse
signal synchronized with the pre-charging control voltage at
the input terminal of the light emitting operation voltage to
ensure a stable output of the current by the circuit in the light
emitting stage. Also, it does not require an arrangement of an
external voltage input terminal which will decrease the aper-
ture ratio, thereby increasing the aperture ratio of the OLED
employing the current-driven pixel circuit while ensuring the
stable output of the current by the current-driven circuit, and
thus increasing the lifetime of the OLED employing the cur-
rent-driven pixel circuit.

BRIEF DESCRIPTION OF THE DRAWINGS

[0014] FIG.11is adiagram of a voltage-driven pixel circuit
as known in the art;

[0015] FIG. 2 is a diagram of a current-driven pixel circuit
as known in the art;

[0016] FIG. 3 is a diagram of a particular current-driven
pixel circuit as known in the art;

[0017] FIG. 4 is a simulated signal waveform chart of the
current-driven pixel circuit in the prior art;

[0018] FIG. 5is a schematic diagram of a pixel circuit in a
first embodiment of the present disclosure;

[0019] FIG. 6 is a schematic diagram of a pixel circuit in a
second embodiment of the present disclosure;

[0020] FIG. 7is a schematic diagram of a pixel circuit in a
third embodiment of the present disclosure;

[0021] FIG. 8is a schematic diagram of a pixel circuit in a
fourth embodiment of the present disclosure;

[0022] FIG.9is a schematic diagram of a pixel circuit in a
fifth embodiment of the present disclosure;

[0023] FIG.101isaschematic diagram ofa driving circuitin
an embodiment of the present disclosure;

[0024] FIG. 11 is a schematic diagram of an alternative
driving circuit in the embodiment of the present disclosure;
[0025] FIG. 12 is a simulated waveform chart of an input
voltage in the embodiment of the present disclosure;

[0026] FIG.13 is a schematic circuit diagram of the driving
circuit in a pre-charging stage in the embodiment of the
present disclosure;

[0027] FIG. 14 is a schematic circuit diagram of the driving
circuit in a light emitting stage in the embodiment of the
present disclosure; and

[0028] FIG. 15 is a simulated signal waveform chart of an
operation process of the driving circuit in the embodiment of
the present disclosure.
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DETAILED DESCRIPTION

[0029] There provide in the embodiments of the present
disclosure a pixel circuit, a driving circuit, an array substrate
and a display device, which are supplied with the voltage by
the light emitting operation voltage when the pixel circuit
enters the light emitting stage, by inputting an inverse signal
synchronized with the pre-charging control voltage Vselect at
the input terminal of the light emitting operation voltage. It
ensures a stable output of the current by the circuit in the light
emitting stage. Also, it does not require an arrangement of an
external voltage input terminal which will decrease the aper-
ture ratio, thereby increasing the aperture ratio of the OLED
employing the current-driven pixel circuit while ensuring the
stable output of the current by the current-driven circuit, and
thus increasing the lifetime of the OLED employing the cur-
rent-driven pixel circuit.

[0030] As shown in FIG. 5, a pixel circuit according to a
first embodiment of the present disclosure comprises:
[0031] a first thin film transistor (TFT) 501, whose gate is
connected to an input terminal of a pre-charging control volt-
age Vselect and a current input terminal, and drain is con-
nected to the input terminal of the pre-charging control volt-
age Vselect, the current input terminal and an input terminal
of a light emitting operation voltage Vdd for inputting an
inverse signal synchronized with the pre-charging control
voltage Vselect;

[0032] acapacitor 502, having two ends being connected to
a source and the gate of the first TFT 501, respectively; and
[0033] an organic light emitting diode (LED) 503 whose
positive pole is connected to the source of the first TFT 501,
and negative pole is connected to an input terminal of a
ground voltage Vss.

[0034] An inverse signal synchronized with the pre-charg-
ing control voltage Vselect is input from the input terminal of
the light emitting operation voltage Vdd. Therefore, the cir-
cuit is supplied with the voltage by the signal input from the
input terminal of the pre-charging control voltage Vselect in
the pre-charging stage, and is supplied with the voltage by the
signal input from the light emitting operation voltage Vdd in
the light emitting stage thereby, it is ensured that there is
current output in the circuit in the light emitting stage, while
the capacitor 502 ensures that the current output in the light
emitting stage is the same as that in the pre-charging stage.
There is no external signal terminal in the circuit which will
affect the aperture ratio, thereby increasing the aperture ratio
of the OLED employing the current-driven pixel circuit, and
thus increasing the lifetime of the OLED employing the cur-
rent-driven pixel circuit.

[0035] Inthe practical application, the drain voltages of the
first TFTs 501 of the adjacent pixels will be different when the
currents input from the current input terminals of the adjacent
pixels in the same row are different, which easily results in the
direction of the current in the driving circuit for a pixel with a
higher drain voltage is opposite to the direction of the current
required in a normal operation, thereby affecting a normal
display of the OLED. Therefore, in order to prevent the direc-
tion of the current in the driving circuits for the respective
pixels from being opposite to the direction of the current
required in the normal operation, the drain of the first TFT 501
in the pixel circuit can be connected to the input terminal of
the light emitting operation voltage Vdd through a diode to
ensure that the current of the driving circuit in the light emit-
ting stage is flowed to the drain of the first TFT 501 from the
input terminal of the driving voltage.



US 2016/0163263 Al

[0036] Alternatively, for convenience of the manufacture of
the OLED, the diode connecting the drain of the first TFT 501
and the input terminal of the light emitting operation voltage
Vdd can be replaced with a TFT.

[0037] FIG. 6 shows a pixel circuit in the second embodi-
ment of the present disclosure schematically. Specifically, as
shown in FIG. 6, the drain of the first TFT 501 can be con-
nected to the input terminal of the light emitting operation
voltage Vdd through a second TFT 504.

[0038] A gate and one of a source and a drain of the second
TFT 504 are connected to the input terminal of the light
emitting operation voltage Vdd, and the other one of the
source and the drain is connected to the drain of the first TFT
501.

[0039] The second TFT 504 in FIG. 6 may be viewed as a
diode with a positive pole connected to the input terminal of
the light emitting operation voltage Vdd and a negative pole
connected to the drain of the first TFT 501, thereby ensuring
that the direction of the current in the driving circuit is from
the input terminal of the light emitting operation voltage Vdd
to the drain of the first TFT 501.

[0040] Of course, those skilled in the art may employ other
feasible ways to prevent the currents input from the current
input terminals of the adjacent pixels in the same row from
being different and thus affecting the normal display of the
OLED. The implementation provided herein is only exem-
plary and the other implementations will not be described in
detail one by one.

[0041] Further, if it needs to progressively drive the driving
circuit for the respective pixels, that is, a pre-charging to a
next row can only be done after the pre-charging to a previous
row is completed, the embodiment of the present disclosure
can further provide an alternative way to achieve the progres-
sive driving. That is, the gate and/or the drain of the first TFT
501 can be connected to the input terminal of the pre-charging
control voltage Vselect and the current input terminal through
aTFT operating as a switch. The TFT operating as the switch
is turned on at a high level and is turned off at a low level.
Therefore, different signals are input from the input terminal
of the pre-charging control voltage Vselect of the respective
rows of the pixel circuits to realize the progressive driving.
[0042] Specifically, the gate of the first TFT 501 can be
connected to the input terminal of the pre-charging control
voltage Vselect and the current input terminal through a TFT
operating as a switch.

[0043] FIG.7shows a pixel circuit of a third embodiment of
the present disclosure schematically. As shown in FIG. 7, the
gate of the first TFT 501 may be connected to the input
terminal of the pre-charging control voltage Vselect and the
current input terminal through a TFT operating as a switch.
[0044] More specifically, the gate of the first TFT 501 is
connected to the input terminal of the pre-charging control
voltage Vs elect and the current input terminal through a third
TFT 505. The gate of the third TFT 505 is connected to the
input terminal of the pre-charging control voltage Vselect,
one of a source and a drain thereof is connected to the gate of
the first TF'T 501, and the other one of the source and the drain
is connected to the current input terminal.

[0045] Further, the drain of the first TFT 501 may also be
connected to the input terminal of the pre-charging control
voltage Vselect and the current input terminal through a TFT
operating as a switch.

[0046] FIG. 8 shows a diagram of a pixel circuitin a fourth
embodiment of the present disclosure schematically. As
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shown in FIG. 8, the drain of the first TFT 501 is connected to
the input terminal ofthe pre-charging control voltage Vselect
and the current input terminal through a TFT operating as a
switch.

[0047] More specifically, the drain of the first TFT is con-
nected to the input terminal of the pre-charging control volt-
age Vselect and the current input terminal through a fourth
TFT 506. A gate of the fourth TFT 506 is connected to the
input terminal of the pre-charging control voltage Vselect,
one of a source and a drain is connected to the drain of the first
TFT 501, and the other one of the source and the drain is
connected to the current input terminal.

[0048] Of course, those skilled in the art may also employ
other feasible ways to achieve the progressive driving for the
pixel circuits. The implementation provided here is only
exemplary, and the other implementations will not be
described in detail one by one.

[0049] FIG. 9 shows a pixel circuit in a fifthembodiment of
the present disclosure schematically. As shown in FI1G. 9, an
alternative pixel circuit in the embodiment of the present
disclosure comprises: a first TFT 501, a second TFT 504, a
third TFT 505 and a fourth TFT 506, and further comprises a
capacitor 502 and a OLED 503.

[0050] Herein two ends of the capacitor 502 are connected
to a source and a gate of the first TFT 501, respectively.
[0051] A positive pole of the OLED 503 is connected to the
source of the first TFT 501, and the negative pole ofthe OLED
503 is connected to an input terminal of a ground voltage Vss.
[0052] A gate and one of a source and a drain of the second
TFT 504 are connected to an input terminal of a light emitting
operation voltage Vdd, and the other one of the source and the
drain is connected to a drain of the first TFT 501.

[0053] A gate of the third TFT 505 is connected to an input
terminal of a pre-charging control voltage Vselect, one of a
source and a drain of the third TFT 505 is connected to the
gate of the first TFT 501, and the other one of the source and
the drain is connected to the current input terminal.

[0054] A gate of the fourth TFT 506 is connected to the
input terminal of the pre-charging control voltage Vselect,
one of a source and a drain of the fourth TE'T 506 is connected
to the drain of the first TFT 501, and the other one of the
source and the drain is connected to the current input termi-
nal.

[0055] Here, an inverse signal synchronized with the pre-
charging control voltage Vselect is input from the input ter-
minal of the light emitting operation voltage Vdd. The circuit
is supplied with the voltage by the pre-charging control volt-
age Vselect when the pixel circuit enters the pre-charging
stage, and is supplied with the voltage by the light emitting
operation voltage Vdd when the pixel circuit enters the light
emitting stage to ensure the current output of the circuit at the
pre-charging stage and the light emitting stage. Also, there is
no external voltage input terminal which will affect the aper-
ture ratio, thereby increasing the aperture ratio of the OLED
employing the current-driven pixel circuit, and further
increasing the lifetime of the OLED employing the current-
driven pixel circuit. The second TFT 504 may be viewed as a
diode with a positive pole being connected to the input ter-
minal of the light emitting operation voltage Vdd and a nega-
tive pole being connected to the drain of the first TFT 501,
thereby ensuring that the direction of the current in the driving
circuit is from the input terminal of the light emitting opera-
tion voltage Vdd to the drain of the first TFT 501. The third
TFT 505 and the fourth TFT 506 are TFTs operating as
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switch, which are turned on at the high level and turned off at
the low level, thereby inputting different signals by the input
terminal of the pre-charging control voltage Vselect of the
respective rows of the pixel circuits, so as to achieve the
progressive driving.

[0056] There further provides in the embodiment of the
present disclosure a driving circuit comprising multiple pixel
circuits provided in the embodiments of the present disclo-
sure being formed in a matrix.

[0057] The pixel circuits in the same row of the matrix
among the multiple pixel circuits provided in the embodi-
ments of the present disclosure are connected to the same
input terminal of the light emitting operation voltage, and are
connected to the same input terminal of the pre-charging
control voltage.

[0058] The pixel circuits in the same column of the matrix
among the multiple pixel circuits provided in the embodi-
ments of the present disclosure are connected to the same
current input terminal.

[0059] FIG.10 shows adriving circuit in an embodiment of
the present disclosure schematically. Alternatively, as shown
in FIG. 10, the driving circuit provided in the embodiment of
the present disclosure comprises multiple pixel circuits form-
ing a matrix. In FIG. 10, the pixel circuits in the first column
of the matrix among the multiple pixel circuits provided in the
embodiment of the present disclosure comprises a fifth TFT
507.

[0060] A source and a drain of the fifth TFT 507 are con-
nected to the input terminal of the light emitting operation
voltage Vdd and an input terminal of an operation voltage
VDD respectively, a gate of the fifth TFT 507 is connected to
a signal input terminal Input for inputting an inverse signal
synchronized with the pre-charging control voltage Vselect,
and the fifth TFT 507 is a N-type TFT.

[0061] The fifth TFT 507 is arranged in the pixel circuits in
the first column of the matrix among the multiple pixel cit-
cuits provided in the embodiment of the present disclosure.
By inputting an inverse signal synchronized with the pre-
charging control voltage Vselect at the gate of the fifth TFT
507 and connecting the input terminal of the light emitting
operation voltage Vdd and the input terminal of the operation
voltage VDD at the source and the drain thereof respectively,
the signal output from one of the source and the drain of the
fifth TFT 507 which is connected to the input terminal of the
light emitting operation voltage Vdd is the signal input to the
pixel circuits from the input terminal of the light emitting
operation voltage Vdd. After the signal is input from the input
terminal of the operation voltage VDD and the input terminal
of the pre-charging control voltage Vselect, signal output
from the one of the source and the drain of the fifth TFT 507
which is connected to the input terminal of the light emitting
operation voltage Vdd is the inverse signal synchronized with
the pre-charging control voltage Vselect, thereby ensuring
that the signal input to the pixel circuits from the input termi-
nal of the light emitting operation voltage Vdd is the inverse
signal synchronized with the pre-charging control voltage
Vselect.

[0062] Of course, those skilled in the art may employ other
feasible ways to ensure that the signal input to the pixel
circuits from the input terminal of the light emitting operation
voltage Vdd is the inverse signal synchronized with the pre-
charging control voltage Vselect. The implementation pro-
vided here is only exemplary, and the other implementations
will not be described in detail one by one.
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[0063] FIG. 11 shows an alternative driving circuit in the
embodiment of the present disclosure. As shown in FIG. 11,
there is provided in the embodiment of the present disclosure
an exemplary driving circuit, which comprises multiple pixel
circuits forming a matrix.

[0064] The pixel circuit comprises: a first TFT 501, a sec-
ond TFT 504, a third TET 505, a fourth TFT 506 and a fifth
TFT 507, and further comprises a capacitor 502 and a OLED
503.

[0065] Two ends of the capacitor 502 are connected to a
source and a gate of the first TFT 501, respectively.

[0066] A positive pole of the OLED 503 is connected to the
source of the first TFT 501, and the negative pole ofthe OLED
503 is connected to an input terminal of a ground voltage Vss.
[0067] A gate and one of a source and a drain of the second
TFT 504 are connected to an input terminal of a light emitting
operation voltage Vdd, and the other one of the source and the
drain is connected to a drain of the first TFT 501.

[0068] A gate of the third TFT 505 is connected to an input
terminal of a pre-charging control voltage Vselect, one of a
source and a drain of the third TFT 505 is connected to the
gate of the first TFT 501, and the other one of the source and
the drain is connected to the current input terminal.

[0069] A gate of the fourth TFT 506 is connected to the
input terminal of the pre-charging control voltage Vselect,
one of a source and a drain of the fourth TFT 506 is connected
to the drain of the first TFT 501, and the other one of the
source and the drain is connected to the current input termi-
nal.

[0070] A sourceand a drain of the fifth TFT 507 in the pixel
circuits of the first column of the matrix among the multiple
pixel circuits are connected respectively to the input terminal
of the light emitting operation voltage Vdd and an input
terminal of an operation voltage VDD. A gate of the fifth TFT
507 is connected to a signal input terminal Input for inputting
an inverse signal synchronized with the pre-charging control
voltage Vselect, and the fifth TFT 507 is a N-type TFT.
Exemplarily, as shown in FIG. 12, the signal input from the
input terminal of the operation voltage VDD may also be
opposite to the signal input from the input terminal of the
pre-charging control voltage Vselect.

[0071] The pixel circuits in the same row of the matrix
among the multiple pixel circuits are connected to the same
input terminal of the light emitting operation voltage, and are
connected to the same input terminal of the pre-charging
control voltage.

[0072] The pixel circuits in the same column of the matrix
among the multiple pixel circuits are connected to the same
current input terminal.

[0073] Inthe following, the operation principle of the driv-
ing circuit shown in FIG. 11 will be described by way of
example in detail.

[0074] FIG. 13 shows schematically a circuit in the pre-
charging stage of the driving circuit according to the embodi-
ment of the present disclosure. As shown in FIG. 13, in the
pre-charging stage, the pre-charging control voltage Vselect
is the high level, and the light emitting operation voltage Vdd
1s the low level. At this time, the fifth TFT 507 and the second
TFT 504 are turned off, and the third TFT 505 and the fourth
TFT 506 are turned on. The voltages at the gate (point A) and
the drain (point B) of the first TFT 501 are equal, Vds>Vgs-
Vth, where Vds is the source-drain voltage and Vgs is the
source-gate voltage. At this time, the first TFT 501 is in the
saturated region, the current Idata is flowed into the first TFT
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501 through the fourth TFT 506, the capacitor 502 stores
charges to maintain the source-gate voltage Vgs of the first
TFT 501, and the output current I, .-, is equal to Idata at this
time.

[0075] FIG. 14 shows schematically a circuit in the light
emitting stage of the driving circuit according to the embodi-
ment of the present disclosure. As shown in FIG. 14, in the
light emitting stage, the pre-charging control voltage Vselect
is the low level, and the light emitting operation voltage Vdd
is the high level. At this time, the third TFT 505 and the fourth
TFT 506 are turned off, and the second TFT 504 and the fifth
TFT 507 are turned on. The voltage at the drain (point B) of
the first TFT 501 is the high level. The first TFT 501 is still in
the saturated region, the output current of the transistor at this
time will maintain the value when the transistor enters the
saturated region. Therefore, the output current I, -, in the
light emitting stage is still Idata in the pre-charging stage, and
the output current remains unchanged.

[0076] Itcanbeknown that the output current of the driving
circuit shown in FIG. 11 is only related to the input current,
and is unrelated with the threshold voltage Vth. Therefore, the
effect of the non-uniformity of the threshold voltage on the
display is basically eliminated, the output current is stable,
and it is easy to realize a high brightness and a high resolution
of the display.

[0077] FIG. 15 shows a simulated signal waveform chart of
the operation process of the driving circuit in the embodiment
of the present disclosure. FIG. 15 is a simulation result of the
driving circuit shown in FIG. 11. The simulation shows two
operation cycles of a single sub pixel. In the first cycle, the
pixel is written with the current of 2 uA. In the second cycle,
the pixel is written with the current of 3 uA. It can be seen
obviously from the waveform chart that the output current
1prepofthe pixel follows the change of the input current Idata
very well, after the circuit is pre-charged.

[0078] There is further provided in the embodiment of the
present disclosure an array substrate comprising the driving
circuit provided in the embodiments of the present disclosure.
[0079] There is provided in the embodiment of the present
disclosure a display device comprising the driving circuit
provided in the embodiments of the present disclosure.
[0080] The embodiments of the present disclosure provide
a pixel circuit, a driving circuit, an array substrate and a
display device, which are supplied with the voltage by the
light emitting operation voltage Vdd when the pixel circuit
enters the light emitting stage, by inputting an inverse signal
synchronized with the pre-charging control voltage Vselect at
the input terminal of the light emitting operation voltage Vdd
to ensure a stable output of the current by the circuit at the
light emitting stage. Also, there is no external voltage input
terminal which will affect the aperture ratio, thereby increas-
ing the aperture ratio of the OLED employing the current-
driven pixel circuit while ensuring the stable output of the
current by the current-driven circuit, and thus increasing the
lifetime of the OLED employing the current-driven pixel
circuit.

[0081] Obviously, those skilled in the art can make modi-
fications and variations to the embodiments of the present
disclosure without departing from the spirit and the scope of
the present disclosure. Hence, it is intended to include these
modifications and variations in the present disclosure as long
as these modifications and variations belong to the scope of
the claims of the present disclosure and the equivalents
thereto.
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1. A pixel circuit, comprising:

a first thin film transistor whose gate is connected to an
input terminal of a pro-charging control voltage and a
current input terminal, and drain is connected to the
input terminal of the pre-charging control voltage, the
current input terminal and an input terminal of a light
emitting operation voltage for inputting an inverse sig-
nal synchronized with the pre-charging control voltage;

a capacitor whose two ends are connected to a source and
the gate of the first thin film transistor, respectively; and

an organic light emitting diode whose positive pole is con-
nected to the source of the first thin film transistor, and
negative pole is connected to an input terminal of a
ground voltage.

2. The circuit of claim 1, wherein the drain of the first thin
film transistor is connected to the input terminal of the light
emitting operation voltage through a diode.

3. The circuit of claim 1, wherein the drain of the first thin
film transistor is connected to the input terminal of the light
emitting operation voltage through a second thin film transis-
tor;

a gate and one of a source and a drain of the second thin film
transistor are connected to the input terminal of the light
emitting operation voltage, and the other one of the
source and the drain is connected to the drain of the first
thin film transistor.

4. The circuit of claim 1, wherein the gate of the first thin
film transistor is connected to the input terminal of the pre-
charging control voltage and the current input terminal
through a thin film transistor operating as a switch.

5. The circuit of claim 1, wherein the drain of the first thin
film transistor is connected to the input terminal of the pre-
charging control voltage and the current input terminal
through a thin film transistor operating as a switch.

6. The circuit of claim 4, wherein

the gate of the first thin film transistor is connected to the
input terminal of the pre-charging control voltage and
the current input terminal, through a third thin film tran-
sistor whose gate is connected to the input terminal of
the pre-charging control voltage, one of source and drain
is connected to the gate of the first thin film transistor,
and the other one of source and drain is connected to the
current input terminal.

7. The circuit of claim 5, wherein

the drain of the first thin film transistor is connected to the
input terminal of the pre-charging control voltage and
the current input terminal, through a fourth thin film
transistor whose gate is connected to the input terminal
of the pre-charging control voltage, one of source and
drain is connected to the drain of the first thin film
transistor, and the other one of source and drain is con-
nected to the current input terminal.

8. The circuit of claim 4, wherein

the gate of the first thin film transistor is connected to the
input terminal of the pre-charging control voltage and
the current input terminal, through a third thin film tran-
sistor whose gate is connected to the input terminal of
the pre-charging control voltage, one of source and drain
is connected to the gate of the first thin film transistor,
and the other one of source and drain is connected to the
current input terminal; and

the drain of the first thin film transistor is connected to the
input terminal of the pre-charging control voltage and
the current input terminal, through a fourth thin film
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transistor whose gate is connected to the input terminal
of the pre-charging control voltage, one of source and
drain is connected to the drain of the first thin film
transistor, and the other one of source and drain is con-
nected to the current input terminal.

9. A driving circuit comprising multiple pixel circuits of
claim 1 formed in a matrix;

wherein the pixel circuits in the same row of the matrix
among the multiple pixel circuits are connected to the
same input terminal of the light emitting operation volt-
age, and are connected to the same input terminal of the
pre-charging control voltage; and

the pixel circuits in the same column of the matrix among
the multiple pixel circuits are connected to the same
current input terminal.

10. The driving circuit of claim 9, wherein the pixel circuits
in a first column of the matrix among the multiple pixel
circuits of claim 1 comprise a fifth thin film transistor;

a source and a drain of the fifth thin film transistor are
connected to the input terminal of the light emitting
operation voltage and an input terminal of an operation
voltage respectively, and a gate thereof is connected to a
signal input terminal for inputting an inverse signal syn-
chronized with the pre-charging control voltage, and the
fifth thin film transistor is a N-type thin film transistor.

11. An array substrate comprising the driving circuit of
claim 9.

12. (canceled)

13. The array substrate of claim 11, wherein the pixel
circuits in a first column of the matrix among the multiple
pixel circuits comprise a fifth thin film transistor;

a source and a drain of the fifth thin film transistor are
connected to the input terminal of the light emitting
operation voltage and an input terminal of an operation
voltage respectively, and a gate thereof'is connected to a
signal input terminal for inputting an inverse signal syn-
chronized with the pre-charging control voltage, and the
fifth thin film transistor is a N-type thin film transistor.

14. The driving circuit of claim 9, wherein the drain of the
first thin film transistor is connected to the input terminal of
the light emitting operation voltage through a diode.

15. The driving circuit of claim 9, wherein the drain of the
first thin film transistor is connected to the input terminal of
the light emitting operation voltage through a second thin film
transistor;

agate and one of a source and a drain of the second thin film
transistor are connected to the input terminal of the light
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emitting operation voltage, and the other one of the
source and the drain is connected to the drain of the first
thin film transistor.

16. The driving circuit of claim 9, wherein the gate of the
first thin film transistor is connected to the input terminal of
the pre-charging control voltage and the current input termi-
nal through a thin film transistor operating as a switch.

17. The driving circuit of claim 9, wherein the drain of the
first thin film transistor is connected to the input terminal of
the pre-charging control voltage and the current input termi-
nal through a thin film transistor operating as a switch.

18. The driving circuit of claim 16, wherein

the gate of the first thin film transistor is connected to the

input terminal of the pre-charging control voltage and
the current input terminal, through a third thin film tran-
sistor whose gate is connected to the input terminal of
the pre-charging control voltage, one of source and drain
is connected to the gate of the first thin film transistor,
and the other one of source and drain is connected to the
current input terminal.

19. The driving circuit of claim 17. wherein

the drain of the first thin film transistor is connected to the

input terminal of the pre-charging control voltage and
the current input terminal, through a fourth thin film
transistor whose gate is connected to the input terminal
of the pre-charging control voltage, one of source and
drain is connected to the drain of the first thin film
transistor, and the other one of source and drain is con-
nected to the current input terminal.

20. The driving circuit of claim 16, wherein

the gate of the first thin film transistor is connected to the

input terminal of the pre-charging control voltage and
the current input terminal, through a third thin film tran-
sistor whose gate is connected to the input terminal of
the pre-charging control voltage, one of source and drain
is connected to the gate of the first thin film transistor,
and the other one of source and drain is connected to the
current input terminal; and

the drain of the first thin film transistor is connected to the

input terminal of the pre-charging control voltage and
the current input terminal, through a fourth thin film
transistor whose gate is connected to the input terminal
of the pre-charging control voltage, one of source and
drain is connected to the drain of the first thin film
transistor, and the other one of source and drain is con-
nected to the current input terminal.

I S T
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