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7) ABSTRACT

A pixel unit driving circuit and a method thereof, a pixel unit
and a display apparatus can improve uniformity in the bright-
ness of an OLED panel. The pixel unit driving circuit includes
a driving thin film transistor, a matching thin film transistor, a
signal-erasing thin film transistor, a charging control unit, a
driving control unit and a storage capacitor, wherein a gate of
the driving thin film transistor is connected with a high level
output terminal of a driving power supply via the charging
control unit, a source thereof is connected with the high level
output terminal of the driving power supply, and a drain
thereof is connected with an anode of an OLED; a gate and a
source of the matching thin film transistor are connected with
adataline via the charging control unit, and a drain thereof is
connected with a second end of the storage capacitor.
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PIXEL UNIT DRIVING CIRCUIT AND
METHOD THEREOF, PIXEL UNIT AND
DISPLAY APPARATUS

TECHNICAL FIELD

[0001] The present disclosure relates to a field of liquid
crystal displaying, and in particularly, to a pixel unit driving
circuit and a method thereof, a pixel unit and a display appa-
ratus.

BACKGROUND

[0002] An Active Matrix Organic Light Emitting Diode
(AMOLED) may emit light because it is driven by a current
generated when a driving TFT is in a saturation state. Differ-
ent critical voltages would generate different driving currents
when a same gray scale voltage is input, and this leads to an
inconsistency in the currents. A uniformity in threshold volt-
ages (Vth) of transistors during a process of Low-Tempera-
ture PolySilicon is very poor, and the Vth may further drift,
and thus the uniformity in a conventional 2T1C pixel umt
driving circuit is always poor.

[0003] The conventional 2T1C pixel unit driving circuit is
as illustrated in FIG. 1, and this circuit only comprises two
TFTs wherein a T1 functions as a switch anda DTFT is used
for driving the pixel. Operations of the conventional 2T1C
pixel unit driving circuit is also simple, and a control timing of
the 2T1C pixel unit driving circuit is illustrated in FIG. 2. Ti
is turned on when a scan level Vscan on a scan line Scan is
low, and a gray scale voltage Vdata on a data line Data charges
a capacitor C, while the T1 is turned off when the scan level
Vscanis high, and the capacitor C is used for holding the gray
scale voltage. Because VDD (an output voltage at a high level
output terminal of a driving power supply) is high, the DTFT
is in the saturation state, and a driving current ofthe OLED 1s
1=K (Vsg-IVthl’=K(VDD-Vdata-IVthl)’, wherein Vdata is
a data voltage output from the data line Data, K is a constant
related to a size of the transistor and a mobility of carriers, and
the K would be determined once the size of the TFT and
manufacture process are determined. The formula for the
driving current in the 2T1C circuit comprises the Vth, there-
fore in such a driving scheme, brightness at different positions
on a panel varies and the uniformity in the brightness is poor,
and the reasons are in that, as described previously, the Vths
of the TFTs at different positions on the panel would vary
largely even if the TFTs are manufactured with the same
process parameters, since a process of the LTPS is imperfect,
such that the driving currents of the OLED under a same gray
scale voltage vary.

SUMMARY

[0004] The present disclosure provides a pixel unit driving
circuit and a method thereof, a pixel unit and a display appa-
ratus, in order to improve uniformity in a brightness of an
OLED panel.

[0005] According to an aspect, the present disclosure pro-
vides a pixel unit driving circuit for driving an OLED, com-
prising a driving thin film transistor, a matching thin film
transistor, a signal-erasing thin film transistor, a charging
control unit, a driving control unit and a storage capacitor,
wherein:

[0006] a gate of the driving thin film transistor is connected
with a first end of the storage capacitor and is connected with
alow level output terminal of a driving power supply via the
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charging control unit, a source thereof is connected with the
low level output terminal of the driving power supply, and a
drain thereof is connected with a cathode of the OLED;
[0007] agate and a drain of the matching thin film transistor
are connected with a data line via the charging control unit,
and a source thereof is connected with a second end of the
storage capacitor;

[0008] a gate and a drain of the signal-erasing thin film
transistor are connected with the second end of the storage
capacitor;

[0009] a source of the signal-erasing thin film transistor is
connected with the gate and the drain of the matching thin
film transistor, and is connected with the data line via the
charging control unit;

[0010] the second end of the storage capacitor is connected
with a high level output terminal of the driving power supply
via the driving control unit; and

[0011] the driving thin film transistor, the matching thin
film transistor and the signal-erasing thin film transistor are
n-type TFTs.

[0012] According to an embodiment of the present disclo-
sure, the charging control unit comprises a first thin film
transistor and a second thin film transistor, and the driving
control unit comprises a third thin film transistor;

[0013] the gate and the drain of the matching thin film
transistor, the source of the signal-erasing thin film transistor
are connected with the data line via the first thin film transis-
tor;

[0014] the gate of the driving thin film transistor is con-
nected with the low level output terminal of the driving power
supply via the second thin film transistor; and

[0015] the second end of the storage capacitor is connected
with the high level output terminal of the driving power
supply via the third thin film transistor.

[0016] According to one embodiment of the present disclo-
sure, the first thin film transistor, the second thin film transis-
tor and the third thin film transistor are n-type TFTs;

[0017] a gate of the first thin film transistor is connected
with a first control line, a drain thereof is connected with the
data line;

[0018] asource of the first thin film transistor is connected
with the gate and the drain of the matching thin film transistor,
and the source of the signal-erasing thin film transistor,
respectively;

[0019] a gate of the second thin film transistor is connected
with the first control line, a source thereof is connected with
the low level output terminal of the driving power supply, and
a drain thereof is connected with the gate of the driving thin
film transistor;

[0020] a gate of the third thin film transistor is connected
with a second control line, a source thereof is connected with
the second end of the storage capacitor, and a drain thereof is
connected with the high level output terminal of the driving
power supply.

[0021] According to another aspect, the present disclosure
further provides a pixel unit driving method applied to the
pixel unit driving circuit described above, comprising:
[0022] controlling the charging control unit so that the sig-
nal-erasing thin film transistor is turned on and the storage
capacitor discharges the data line through the signal-erasing
thin film transistor until the voltage at the second end of the
storage capacitor drops so as to turn off the signal-erasing thin
film transistor, and controlling the charging control unit so
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that the gate of the driving thin film transistor is pulled-down
to the voltage VSS output from the low level output terminal
of the driving power supply;

[0023] controlling the charging control unit, so that the
matching thin film transistor is turned on and a data voltage
Vdata output from the data line charges the storage capacitor
until the voltage at the second end of the storage capacitor
rises to be equal to a voltage difference Vdata—Vthm between
the data voltage and a threshold voltage of the matching thin
film transistor;

[0024] controlling the driving control unit so that the volt-
age at the second end of the storage capacitor is pulled-up to
a voltage VDD output from the high level output terminal of
the driving power supply, and controlling the charging control
unit so that the gate of the driving thin film transistor is in a
float state so as to turn on the driving thin film transistor.
[0025] According to a still aspect, the present disclosure
further provides a pixel unit comprising a OLED and the pixel
unit driving circuit described above, a cathode of the OLED is
connected with a drain of a driving thin film transistor in the
pixel unit driving circuit, and an anode of the OLED is con-
nected with the high level output terminal of the driving
power supply.

[0026] According to a further aspect, the present disclosure
further provides a display apparatus comprising the pixel unit
described above.

[0027] According to another aspect, the present disclosure
further provides a pixel unit driving circuit for driving an
OLED, comprising a driving thin film transistor, a matching
thin film transistor, a signal-erasing thin film transistor, a
charging control unit, a driving control unit and a storage
capacitor, wherein:

[0028] a gate of the driving thin film transistor is connected
with a first end of the storage capacitor and is connected with
a high level output terminal of a driving power supply via the
charging control unit, a source thereof is connected with the
high level output terminal of the driving power supply, and a
drain thereof is connected with an anode of the OLED;
[0029] a gate and a source of the matching thin film tran-
sistor are connected with a data line via the charging control
unit, and a drain thereof is connected with a second end of the
storage capacitor;

[0030] a gate and a source of the signal-erasing thin film
transistor are connected with the second end of the storage
capacitor;

[0031] a drain of the signal-erasing thin film transistor is
connected with the gate and the source of the matching thin
film transistor, and is connected with the data line via the
charging control unit;

[0032] the second end of the storage capacitor is connected
with a low level output terminal of the driving power supply
via the driving control unit;

[0033] the driving thin film transistor, the matching thin
film transistor and the signal-erasing thin film transistor are
p-type TFTs.

[0034] According to an embodiment of the present disclo-
sure, the charging control unit comprises a first thin film
transistor and a second thin film transistor, and the driving
control unit comprises a third thin film transistor;

[0035] the gate and the source of the matching thin film
transistor, the drain of the signal-erasing thin film transistor
are connected with the data line via the first thin film transis-
tor;

Aug. 18,2016

[0036] the gate of the driving thin film transistor is con-
nected with the high level output terminal of the driving
power supply via the second thin film transistor;

[0037] the second end of the storage capacitor is connected
with the low level output terminal of the driving power supply
via the third thin film transistor.

[0038] According to one embodiment of the present disclo-
sure, the first thin film transistor, the second thin film transis-
tor and the third thin film transistor are p-type TFTs;

[0039] a gate of the first thin film transistor is connected
with afirst control line, and a source thereof'is connected with
the data line;

[0040] a drain of the first thin film transistor is connected
with the gate and the source of the matching thin film tran-
sistor, and the drain of the signal-erasing thin film transistor,
respectively;

[0041] agate of the second thin film transistor is connected
with the first control line, a source thereof is connected with
the high level output terminal of the driving power supply, and
a drain thereof is connected with the gate of the driving thin
film transistor;

[0042] a gate of the third thin film transistor is connected
with a second control line, a source thereof is connected with
the second end of the storage capacitor, and a drain thereof'is
connected with the low level output terminal of the driving
power supply.

[0043] According to another aspect, the present disclosure
further provides a pixel unit driving method applied to the
pixel unit driving circuit described above, comprising:
[0044] controlling the charging control unit so that the sig-
nal-erasing thin film transistor is turned on and the data line
charges the storage capacitor through the signal-erasing thin
film transistor until a voltage at a second end of the storage
capacitor rises so as to turn off the signal-erasing thin film
transistor, and controlling the charging control unit so that a
gate of the driving thin film transistor is pulled-up to the
voltage VDD output from a high level output terminal of the
driving power supply;

[0045] controlling the charging control unit, so that the
matching thin film transistor is turned on and the storage
capacitor discharges the data line through the matching thin
film transistor until the voltage at the second end of the
storage capacitor drops to be equal to a voltage sum Vdata+
[Vthm| of the data voltage output from the data line and a
threshold voltage of the matching thin film transistor;

[0046] controlling the driving control unit so that the volt-
age at the second end of the storage capacitor is pulled-down
to a voltage VSS output from the low level output terminal of
the driving power supply, and controlling the charging control
unit so that the gate of the driving thin film transistor is in a
float state so as to turn on the driving thin film transistor.
[0047] The present disclosure further provides a pixel unit
comprising an OLED and the pixel unit driving circuit
described above, an anode of the OLED is connected with a
drain of the driving thin film transistor in the pixel unit driving
circuit, and a cathode of the OLED is connected with the low
level output terminal of the driving power supply.

[0048] The present disclosure further provides a display
apparatus comprising the pixel unit described above.

[0049] As compared with the prior art, the pixel unit driving
circuit and method thereof, the pixel unit and the display
apparatus of the present disclosure may compensate a critical
voltage of the OLED driving transistor with a principle that
electrical properties of two TFT's designed similarly in a same
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pixel match to each other, and improve the non-uniformity in
the brightness of an OLED panel.

BRIEF DESCRIPTION OF THE DRAWINGS

[0050] FIG. 1is a circuit diagram of a conventional 2T1C
pixel unit driving circuit;

[0051] FIG. 2 is a control timing diagram of the conven-
tional 2T1C pixel unit driving circuit;

[0052] FIG. 3 is a circuit diagram of a pixel unit driving
circuit according to a first embodiment of the present disclo-
sure;

[0053] FIG. 4 is a circuit diagram of a pixel unit driving
circuit according to a second embodiment of the present
disclosure;

[0054] FIG. 5 is a circuit diagram of a pixel unit driving
circuit according to a third embodiment of the present disclo-
sure;

[0055] FIG. 6 is a circuit diagram of a pixel unit driving
circuit according to a fourth embodiment of the present dis-
closure;

[0056] FIG. 7 is a circuit diagram of a pixel unit driving
circuit according to a fifth embodiment of the present disclo-
sure;

[0057] FIG. 8 is a circuit diagram of a pixel unit driving
circuit according to a sixth embodiment of the present disclo-
sure;

[0058] FIG.9A is an equivalent circuit diagram of the pixel
unit driving circuit according to the third embodiment of the
present disclosure when it operates during a first period of
time;

[0059] FIG. 9B is an equivalent circuit diagram of the pixel
unit driving circuit according to the third embodiment of the
present disclosure when it operates during a second period of
time;

[0060] FIG.9C is an equivalent circuit diagram of the pixel
unit driving circuit according to the third embodiment of the
present disclosure when it operates during a third period of
time;

[0061] FIG. 10 is a timing diagram illustrating a first con-
trol signal S1, a signal output from a data line Data and a
second control signal S2 when the pixel unit driving circuit
according to the third embodiment of the present disclosure
operates; and

[0062] FIG. 11 is a timing diagram illustrating a first con-
trol signal S1, a signal output from a data line Data and a
second control signal S2 when the pixel unit driving circuit
according to the sixth embodiment of the present disclosure
operates.

DETAILED DESCRIPTION

[0063] As illustrated in FIG. 3, a pixel unit driving circuit
according to a first embodiment of the present disclosure for
driving an OLED comprises a driving thin film transistor
DTFT, amatching thin film transistor MTFT, a signal-erasing
thin film transistor ETFT, a charging control unit 31, a driving
control unit 32 and a storage capacitor Cs, wherein:

[0064] a gate of the driving thin film transistor DTFT is
connected with a first end of the storage capacitor Cs and is
further connected with a low level output terminal of a driving
power supply via the charging control unit 31,
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[0065] a source of the driving thin film transistor DTFT is
connected with the low level output terminal of the driving
power supply, and a drain thereofis connected with a cathode
of the OLED;

[0066] agate and a drain of the matching thin film transistor
MTEFT are connected with a data line Data via the charging
control unit 31, and a source thereof is connected with a
second end of the storage capacitor Cs;

[0067] a gate and a drain of the signal-erasing thin film
transistor ETFT are connected with the second end of the
storage capacitor Cs;

[0068] a source of the signal-erasing thin film transistor
ETFT is connected with the gate and the drain ofthe matching
thin film transistor MTFT, and is connected with the data line
Data via the charging control unit 31;

[0069] the second end of the storage capacitor Cs is con-
nected with a high level output terminal of the driving power
supply via the driving control unit 32;

[0070] an anode of the OLED is connected with the high
level output terminal of the driving power supply;

[0071] the driving thin film transistor DTFT, the matching
thin film transistor MTFT and the signal-erasing thin film
transistor ETFT are n-type TFT's; an output voltage at the high
level output terminal of the driving power supply is VDD, and
an output voltage at the low level output terminal of the
driving power supply is VSS.

[0072] FIG. 4 is a circuit diagram of a pixel unit driving
circuit according to a second embodiment of the present
disclosure. The pixel unit driving circuit according to the
second embodiment of the present disclosure is based on the
pixel unit driving circuit according to the first embodiment of
the present disclosure.

[0073] In the pixel unit driving circuit according to the
second embodiment of the present disclosure, the charging
control unit 31 comprises a first thin film transistor T1 and a
second thin film transistor T2, and the driving control unit 32
comprises a third thin film transistor T3;

[0074] the gate and the drain of the matching thin film
transistor MTFT, the source of the signal-erasing thin film
transistor ETFT are connected with the data line Data via the
first thin film transistor T1;

[0075] the gate of the driving thin film transistor DTFT is
connected with the low level output terminal of the driving
power supply via the second thin film transistor T2;

[0076] the second end of the storage capacitor Cs is con-
nected with the high level output terminal of the driving
power supply via the third thin film transistor T3.

[0077] FIG. 5 is a circuit diagram of a pixel unit driving
circuit according to a third embodiment of the present disclo-
sure. The pixel unit driving circuit according to the third
embodiment of the present disclosure is based on the pixel
unit driving circuit according to the second embodiment of
the present disclosure.

[0078] Inthe pixel unit driving circuit according to the third
embodiment of the present disclosure, the first thin film tran-
sistor Ti, the second thin film transistor T2 and the third thin
film transistor T3 are n-type TFTs;

[0079] a gate of the first thin film transistor T1 is connected
with a first control line for outputting a first control signal S1,
and a drain thereof is connected with the data line Data;
[0080] a source of the first thin film transistor T1 is con-
nected with the gate and the drain of the matching thin film
transistor MTFT, and the source of the signal-erasing thin
film transistor ETFT, respectively;
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[0081] a gate of the second thin film transistor T2 is con-
nected with the first control line, a source thereof is connected
with the low level output terminal of the driving power sup-
ply, a drain thereof is connected with the gate of the driving
thin film transistor DTFT;

[0082] agate ofthe third thin film transistor T3 is connected
with a second control line for outputting a second control
signal S2, a source thereof is connected with the second end
of the storage capacitor Cs, and a drain thereof is connected
with the high level output terminal of the driving power
supply.

[0083] FIG. 6illustrates a pixel unit driving circuit accord-
ing to a fourth embodiment of the present disclosure, which is
used for driving an OLED and comprises a driving thin film
transistor DTFT, a matching thin film transistor MTFT, a
signal-erasing thin film transistor ETFT, a charging control
unit 61, a driving control unit 62 and a storage capacitor Cs,
wherein:

[0084] a gate of the driving thin film transistor DTFT is
connected with a first end of the storage capacitor Cs and is
further connected with a high level output terminal of a driv-
ing power supply via the charging control unit 61;

[0085] a source of the driving thin film transistor DTFT is
connected with the high level output terminal of the driving
power supply, a drain thereof'is connected with an anode of
the OLED;

[0086] a gate and a source of the matching thin film tran-
sistor MTFT are connected with a data line Data via the
charging control unit 61, and a drain thereofis connected with
a second end of the storage capacitor Cs;

[0087] a gate and a source of the signal-erasing thin film
transistor ETFT are connected with the second end of the
storage capacitor Cs;

[0088] a drain of the signal-erasing thin film transistor
ETFT is connected with the gate and the source of the match-
ing thin film transistor MTFT, and is connected with the data
line Data via the charging control unit 61;

[0089] the second end of the storage capacitor Cs is con-
nected with a low level output terminal of the driving power
supply via the driving control unit 62;

[0090] a cathode of the OLED is connected with the low
level output terminal of the driving power supply;

[0091] the driving thin film transistor DTFT, the matching
thin film transistor MTFT and the signal-erasing thin film
transistor ETFT are p-type TFTs;

[0092] anoutput voltage at the high level output terminal of
the driving power supply is VDD, and an output voltage atthe
low level output terminal of the driving power supply is VSS.
[0093] As illustrated in FIG. 7, in the pixel unit driving
circuit according to a fifth embodiment of the present disclo-
sure, the charging control unit 61 comprises a first thin film
transistor T1 and a second thin film transistor T2, and the
driving control unit comprises a third thin film transistor T3;
[0094] the gate and the source of the matching thin film
transistor MTFT, the drain of the signal-erasing thin film
transistor ETFT are connected with the data line Data via the
first thin film transistor T1;

[0095] the gate of the driving thin film transistor DTFT is
connected with the high level output terminal of the driving
power supply via the second thin film transistor T2;

[0096] the second end of the storage capacitor Cs is con-
nected with the low level output terminal of the driving power
supply via the third thin film transistor T3.
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[0097] As illustrated in FIG. 8, in the pixel unit driving
circuit according to a sixth embodiment of the present disclo-
sure, the first thin film transistor T1, the second thin film
transistor T2 and the third thin film transistor T3 are p-type
TFTs;

[0098] a gate of the first thin film transistor T1 is connected
with a first control line for outputting a first control signal S1,
and a source thereof is connected with the data line Data;
[0099] adrainofthe first thin film transistor T1 is connected
with the gate and the source of the matching thin film tran-
sistor MTFT, and the drain of the signal-erasing thin film
transistor ETFT, respectively;

[0100] a gate of the second thin film transistor T2 is con-
nected with the first control line, a source thereof1s connected
with the high level output terminal of the driving power
supply, and a drain thereof is connected with the gate of the
driving thin film transistor DTFT;

[0101] agate of the third thin film transistor T3 is connected
with a second control line for outputting a second control
signal 82, a source thereof is connected with the second end
of the storage capacitor Cs, and a drain thereof is connected
with the low level output terminal of the driving power sup-
ply.

[0102] Below will explain an operation process of the pixel
unit driving circuit according to the third embodiment of the
present disclosure.

[0103] FIG. 10 is a timing diagram illustrating a first con-
trol signal S1, a signal output from a data line Data and a
second control signal S2 when the pixel unit driving circuit
according to the third embodiment of the present disclosure
operates, wherein A, B and C refer to a first period of time, a
second period of time and a third period of time, respectively.
[0104] FIG. 10 illustrates that the pixel unit driving circuit
according to the third embodiment of the present disclosure
operates.

[0105] During the first period of time, that is, an initializa-
tion stage, as illustrated in FIG. 9A, both of the T1 and T2 are
turned on, T3 is turned off, and the data line Data inputs a very
low voltage Vdl since the T1 is turned on; the ETFT is turned
on as the ETFT is connected as a diode and a previous signal
voltage is much greater than the Vdl. At this time, since the T2
is turned on, the gate of the DTFT is pulled-down to VSS and
thus the DTFT is turned off; since the ETFT is turned on, the
storage capacitor Cs discharges the data line Data through the
ETFT so as to erase signals of a previous frame until a poten-
tial Vp at a P point (that is, a node connected with the second
end of the storage capacitor Cs) is Vd1+Vthe, then the ETFT
is turned off.

[0106] Next, during the second period oftime, asillustrated
in FIG. 9B, both of the T1 and T2 are turned on, T3 is turned
off. The DTFT is turned off since the gate thereof is pulled
down, and thus is in a non-operation state; the voltage output
from the data line Data jumps to Vdata from Vdl, therefore the
MTFT is turned on since Vdata is much greater than Vdl, and
the data voltage Vdata output from the data line Data charges
the storage capacitor Cs until the potential at the P point rises
to Vdata-Vthm, thus Ve=Vg-Vp=VSS-(Vdata-Vthm) at
this time.

[0107] During the third period of time, as illustrated in FIG.
9C, both of the T1 and T2 are turned off, the T3 is turned on.
The T2 is turned off since the potential at the P point jumps to
VDD from Vdata-Vthm, and the gate of the DTFT is in the
float state, so that a potential Vg at a G point (that is , a node
connected with the gate of the DTFT and the first end of the
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storage capacitor Cs) jumps Vg=VSS-(Vdata-Vthm)+VDD,
and at this time, Vgs=Vg-VSS=VSS-(Vdata-Vthm)+VDD
-VS8S=VDD-(Vdata-Vthm); the DTFT operates, so a cur-
rent flowing through the DTFT is I=K(Vgs-Vthd)*=K
(VDD-(Vdata-Vthm)-Vthd)>~K (VDD-Vdata)?, wherein
Vthm=V'thd; then the OLED starts to emit light until a next
frame.

[0108] Vthm is a threshold voltage of the MTFT, Vgs is a
gate-source voltage of the DTFT, Vthd is a threshold voltage
of the DTFT, Vithe is a threshold voltage of the ETFT, Vdata
is a data voltage, VDD is an output voltage at the high level
output terminal of the driving power supply, and VSS is an
output voltage at the low level output terminal of the driving
power supply.

[0109] Itcan be seen that the current I flowing through the
DTFT is independent of the threshold voltage Vth of the
DTFT, thus a uniformity in the current may be improved and
in turn a uniformity in brightness may be acquired.

[0110] FIG. 11 is a timing diagram illustrating a first con-
trol signal S1, a signal output from a data line Data and a
second control signal S2 when the pixel unit driving circuit
according to the sixth embodiment of the present disclosure
operates, wherein A, B and C refer to a first period of time, a
second period of time and a third period of time, respectively.
[0111] FIG. 11 illustrates that the pixel unit driving circuit
according to the six embodiment of the present disclosure
operates.

[0112] During the first period of time, both of the T1 and T2
are turned on, T3 is turned off, the gate of the DTFT is pulled
to VDD and thus the DTFT is turned off; at this time, the
voltage on the data line is Vdh which is a voltage being higher
than all of Vdata, the ETFT is turned on since the ETFT is
connected as a diode, and the potential Vp at the P point is
charged to Vdh-IVthel, then the ETFT is turned off.

[0113] During the second period of time, both ofthe T1 and
T2 are turned on, T3 is turned off. The voltage on the data line
Jumps to Vdata from Vdh, therefore the MTFT is turned on,
since Vdata is much lower than Vdh, which renders the MTFT
is connected as a diode. The P point discharges the data line
through the MTFT until the potential at the P point drops to
Vdata+|Vthml, the MTFT is turned off at this time.

[0114] During the third period of time, both of the T1 and
T2 are turned off, the T3 is turned on. The gate of the DTFT
is in the float state and the potential at the P point jumps to
VSS from Vdata+Nthml, therefore the potential Vg at the G
point also jumps to Vg=VDD+VSS—(Vdata+/Vthml), and a
voltage difference between the source and the gate of the
DTFT is Vsg=VDD-Vg=Vdata+|Vthm|-VSS; the current
flowing through the DTFT is I=K(Vsg-IVthd|y*=(Vdata+
[Vthm|-VSS-|Vthdl)*=(Vdata-VSS ), wherein
Vthm=V'thd; then the OLED starts to emit light until a next
frame.

[0115] Wherein Vthm is a threshold voltage of the MTFT,
Vsg is a voltage difference between the source and the gate of
the DTFT, Vthd is a threshold voltage of the DTFT, Vthe is a
threshold voltage of the ETFT, Vdata is a data voltage, VDD
is an output voltage at the high level output terminal of the
driving power supply, and VSS is an output voltage at the low
level output terminal of the driving power supply.

[0116] A greatest advantage of the pixel unit driving circuit
according to the present disclosure is to compensate a critical
voltage of the OLED driving transistor with a principle that
electrical properties of two TFT's designed similarly in a same
pixel match to each other. In particularly, the two TFTs
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designed similarly inside the same pixel have a very identical
process environment because they are located very closely,
even if the current process conditions are imperfect, and thus
variance in their electrical properties caused by the processes
is very small and may be neglected, that is, the threshold
voltage Vthm of the matching thin film transistor is the same
as the threshold voltage Vthd of the driving transistor DTFT.
[0117] It should understand that, the above are only exem-
plary embodiments of the disclosed present invention, but the
scope sought for protection is not limited thereto. Instead, it
should be appreciated for those skilled in the art that many
modifications, variants or equivalents can be made without
departing from the spirits and the scope as defined by the
attached claims, and all of them would fall into the protection
scope of the present invention.

What is claimed is:

1. A pixel unit driving circuit for driving an Organic Light
Emitting Diode (OLED), comprising a driving thin film tran-
sistor, a matching thin film transistor, a signal-erasing thin
film transistor, a charging control unit, a driving control umt
and a storage capacitor, wherein:

a gate of the driving thin film transistor is connected with a
first end of the storage capacitor and is connected with a
high level output terminal of a driving power supply via
the charging control unit, a source thereof is connected
with the high level output terminal of the driving power
supply, and a drain thereof'is connected with an anode of
the OLED;

a gate and a source of the matching thin film transistor are
connected with a data line via the charging control unit,
and a drain thereof is connected with a second end of the
storage capacitor;

a gate and a source of the signal-erasing thin film transistor
are connected with the second end of the storage capaci-
tor; a drain of the signal-erasing thin film transistor is
connected with the gate and the source of the matching
thin film transistor, and is connected with the data line
via the charging control unit;

the second end of the storage capacitor is connected with a
low level output terminal of the driving power supply via
the driving control unit.

2. The pixel unit driving circuit of claim 1, wherein the
charging control unit comprises a first thin film transistor and
a second thin film transistor;

the gate and the source of the matching thin film transistor,
the drain of the signal-erasing thin film transistor are
connected with the data line via the first thin film tran-
sistor; and

the gate of the driving thin film transistor is connected with
the high level output terminal of the driving power sup-
ply via the second thin film transistor.

3. The pixel unit driving circuit of claim 2, wherein the

driving control unit comprises a third thin film transistor, and
the second end of the storage capacitor is connected with
the low level output terminal of the driving power supply

via the third thin film transistor.

4. The pixel unit driving circuit of claim 2, wherein a gate
of the first thin film transistor is connected with a first control
line, a source thereof is connected with the data line, and a
drain of the first thin film transistor is connected with the gate
and the source of the matching thin film transistor, and with
the drain of the signal-erasing thin film transistor;

a gate of the second thin film transistor is connected with

the first control line, a source thereof is connected with
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the high level output terminal of the driving power sup-
ply, and a drain thereof is connected with the gate of the
driving thin film transistor.
5. The pixel unit driving circuit of claim 3, wherein a gate
of the third thin film transistor is connected with a second
control line, a source thereof is connected with the second end
of the storage capacitor, and a drain thereof is connected with
the low level output terminal of the driving power supply.
6. The pixel unit driving circuit of claim 1, wherein the
driving thin film transistor, the matching thin film transistor
and the signal-erasing thin film transistor are p-type TFTs.
7. A pixel unit driving method applied to the pixel unit
driving circuit of claim 1, comprising the steps of:
controlling the charging control unit so that the signal-
erasing thin film transistor is turned on and the data line
charges the storage capacitor through the signal-erasing
thin film transistor until a voltage at the second end of the
storage capacitor rises so as to turn off the signal-erasing
thin film transistor, and controlling the charging control
unit so that the gate of the driving thin film transistor is
pulled-up to a voltage (VDD) output from the high level
output terminal of the driving power supply;

controlling the charging control unit, so that the matching
thin film transistor is turned on and the storage capacitor
discharges the data line through the matching thin film
transistor until the voltage at the second end of the stor-
age capacitor drops to be equal to a voltage sum (Vdata+
[Vthml) of the data voltage output from the data line and
a threshold voltage of the matching thin film transistor;
and

controlling the driving control unit so that the voltage at the

second end of the storage capacitor is pulled-down to a
voltage (VSS) output from the low level output terminal
of the driving power supply, and controlling the charging
control unit so that the gate of the driving thin film
transistor is in a float state so as to turn on the driving thin
film transistor.

8. A pixel unit comprising an OLED and the pixel unit
driving circuit of claim 1, an anode of the OLED is connected
with the drain of the driving thin film transistor in the pixel
unit driving circuit, and a cathode of the OLED is connected
with a low level output terminal of the driving power supply.

9. The pixel unit of claim 8, wherein the charging control
unit comprises a first thin film transistor and a second thin film
transistor;

the gate and the source of the matching thin film transistor,

the drain of the signal-erasing thin film transistor are
connected with the data line via the first thin film tran-
sistor; and

the gate of the driving thin film transistor is connected with

the high level output terminal of the driving power sup-
ply via the second thin film transistor.

10. The pixel unit of claim 9, wherein the driving control
unit comprises a third thin film transistor, and

the second end of the storage capacitor is connected with

the low level output terminal of the driving power supply
via the third thin film transistor.

11. The pixel unit of claim 9, wherein a gate of the first thin
film transistor is connected with a first control line, a source
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thereof is connected with the data line, and a drain of the first
thin film transistor is connected with the gate and the source
of the matching thin film transistor, and with the drain of the
signal-erasing thin film transistor;

a gate of the second thin film transistor is connected with
the first control line, a source thereof is connected with
the high level output terminal of the driving power sup-
ply. and a drain thereof is connected with the gate of the
driving thin film transistor.

12. The pixel unit of claim 10, wherein a gate of the third
thin film transistor is connected with a second control line, a
source thereof is connected with the second end of the storage
capacitor, and a drain thereof is connected with the low level
output terminal of the driving power supply.

13. The pixel unit of claim 8, wherein the driving thin film
transistor, the matching thin film transistor and the signal-
erasing thin film transistor are p-type TFTs.

14. A display apparatus comprising the pixel unit of claim
8.

15. The display apparatus of claim 14, wherein the charg-
ing control unit comprises a first thin film transistor and a
second thin film transistor;

the gate and the source of the matching thin film transistor,
the drain of the signal-erasing thin film transistor are
connected with the data line via the first thin film tran-
sistor; and

the gate of the driving thin film transistor is connected with
the high level output terminal of the driving power sup-
ply via the second thin film transistor.

16. The display apparatus of claim 15, wherein the driving
control unit comprises a third thin film transistor, and

the second end of the storage capacitor is connected with
the low level output terminal of the driving power supply
via the third thin film transistor.

17. The display apparatus of claim 15, wherein a gate of the
first thin film transistor is connected with a first control line,
asource thereof 1s connected with the data line, and a drain of
the first thin film transistor is connected with the gate and the
source of the matching thin film transistor, and with the drain
of the signal-erasing thin film transistor;

a gate of the second thin film transistor is connected with
the first control line, a source thereof is connected with
the high level output terminal of the driving power sup-
ply. and a drain thereof is connected with the gate of the
driving thin film transistor.

18. The display apparatus of claim 16, wherein a gate of the
third thin film transistor is connected with a second control
line, a source thereof is connected with the second end of the
storage capacitor, and a drain thereof is connected with the
low level output terminal of the driving power supply.

19. The display apparatus of claim 14, wherein the driving
thin film transistor, the matching thin film transistor and the
signal-erasing thin film transistor are p-type TFTs.
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