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Provided are a pixel circuit and an organic light-emitting
display. The pixel circuit comprises a driving thin film tran-
sistor and a light-emitting diode which is connected between
a low level input terminal and a high level input terminal of a
driving power supply in series, the pixel circuit further com-
prises a first capacitor and a driving control unit, a first ter-
minal of the first capacitor is electrically connected with a first
electrode of the driving thin film transistor through the driv-
ing control unit, a second terminal of the first capacitor is
connected with a gate of the driving thin film transistor, a
second electrode of the driving thin film transistor is electri-
cally connected with the gate of the driving thin film transistor
through the driving control unit, the driving control unit is
connected with a gate line and a data line. Since respective
pixel circuits may output uniform currents, the brightness of
light-emitting diodes in the pixel circuits is uniform, and in
turn the display brightness of the organic light-emitting dis-
play comprising the pixel circuits is uniform.
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1
PIXEL CIRCUIT AND ORGANIC
LIGHT-EMITTING DISPLAY COMPRISING
THE SAME

CROSS REFERENCE TO RELATED
APPLICATIONS

This application is based on International Application No.
PCT/CN2013/077428 filed on Jun. 18, 2013, which claims
priority to  Chinese  National  Application  No.
201310153391.6 filed on Apr. 27, 2013. The entire contents
of each and every foregoing application are incorporated
herein by reference.

TECHNICAL FIELD

The present disclosure relates to a field of organic light-
emitting display, and particularly to a pixel circuit and an
organic light-emitting display comprising the same.

BACKGROUND

In an Active Matrix Organic Light Emitting Diode
(AMOLED) display panel, the emission brightness of an
OLED (Organic Light Emitting Diode) is directly propor-
tional to an amplitude of a driving current supplied thereto. A
great driving current is required to realize an optimal display
effect. A Low Temperature Poly-Silicon technique has
become an optimal selection for the AMOLED display panel
because it may provide a high mobility. However an inherent
problem of shifts in threshold voltages Vth of thin film tran-
sistors existed in the Low Temperature Poly-Silicon tech-
nique may cause non-uniformity in currents output from
respective pixel circuits, such that the display brightness is
also non-uniform.

Therefore, how to improve the uniformity in the currents
output from the respective pixel circuits is a technical prob-
lem needed to be settled urgently in the art.

SUMMARY

An object of the present disclosure is to provide a pixel
circuit and an organic light-emitting display comprising the
same. Respective pixel circuits may output uniform currents,
so that the brightness of light-emitting diodes in the respec-
tive pixel circuits may be uniform, and in turn the organic
light-emitting display comprising the pixel circuits may have
a uniform display brightness.

According to an aspect of the present disclosure, there is
provided a pixel circuit comprising a driving thin film tran-
sistor and a light-emitting diode which is connected between
a low level input terminal and a high level input terminal of a
driving power supply in series, wherein the pixel circuit fur-
ther comprises a first capacitor and a driving control unit, a
first terminal of the first capacitor is electrically connected
with afirst electrode of the driving thin film transistor through
the driving control unit, a second terminal of the first capaci-
tor is connected with a gate of the driving thin film transistor,
a second electrode of the driving thin film transistor is elec-
trically connected with the gate of the driving thin film tran-
sistor through the driving control unit, the driving control unit
is connected with a gate line and a data line, and during a data
writing stage, the driving control unit controls to connect the
first terminal of the first capacitor to the first electrode of the
driving thin film transistor and connect the gate of the driving
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2

thin film transistor to the second electrode of the driving thin
film transistor, such that the driving thin film transistor is
turned on.

Optionally, the pixel circuit may further comprise a second
capacitor, a first terminal thereof'is connected with the second
terminal of the first capacitor, and a second terminal thereofis
electrically connected with the data line through the driving
control unit.

Optionally, the driving control unit may further comprise a
first driving control transistor, a gate thereof is connected with
the gate line, a first electrode thereof is connected with the
data line, and a second electrode thereof is connected with the
second terminal of the second capacitor.

Optionally, the pixel circuit may further comprise an ini-
tialization unit for providing a low level and connected to the
second terminal of the first capacitor and the first terminal of
the second capacitor.

Optionally, the initialization unit may comprise an initial-
ization transistor, a first electrode thereof is connected with
the second terminal of the first capacitor and the first terminal
of the second capacitor, a second electrode thereof is con-
nected with the low level input terminal, and a gate thereof'is
connected with a reset signal input terminal.

Optionally, the driving control unit may comprise a second
driving control transistor and a third driving contro] transis-
tor, a gate of the second driving control transistor is connected
with the gate line, a first electrode of the second driving
control transistor is connected with the second electrode of
the driving thin film transistor, a second electrode of the
second driving control transistor is connected with the gate of
the driving thin film transistor, a gate of the third driving
control transistor is connected with the gate line, a first elec-
trode of the third driving control transistor is connected with
the first terminal of the first capacitor, and a second electrode
of the third driving control transistor is connected with the
first electrode of the driving thin film transistor.

Optionally, the pixel circuit may further comprise a light-
emitting control unit which is connected with a light-emitting
control line and is capable of connecting the high level input
terminal of the driving power supply to the first electrode of
the driving thin film transistor, and/or connecting the low
level input terminal of the driving power supply to the second
electrode of the driving thin film transistor, according to a
signal supplied from the light-emitting control line.

Optionally, the light-emitting control unit may comprise a
first light-emitting control transistor and a second light-emit-
ting control transistor, a gate of the first light-emitting control
transistor is connected with the light-emitting control line, a
first electrode of the first light-emitting control transistor is
connected with the first electrode of the driving thin film
transistor, a second electrode of the first light-emitting control
transistor is connected with the high level input terminal of
the driving power supply, a gate of the second light-emitting
control transistor is connected with the light-emitting control
line, a first electrode of the second light-emitting control
transistor is connected with the second electrode of the driv-
ing thin film transistor, a second electrode of the second
light-emitting control transistor is connected with an anode of
the light-emitting diode, and a cathode of the light-emitting
diode is connected with the low level input terminal of the
driving power supply.

Optionally, the driving thin film transistor, the first driving
control transistor, the second driving control transistor, the
third driving control transistor, the initialization transistor, the
first light-emitting control transistor and the second light-
emitting control transistor are all P-type transistors.
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Accordingto another aspect of the present disclosure, there
1s further provided an organic light-emitting display, wherein
the organic light-emitting display comprises the above pixel
circuit according to the present disclosure.

In the pixel circuit according to the present disclosure,
during the data writing stage of the pixel circuit, the driving
control unit controls to connect the first terminal of the first
capacitor to the first electrode of the driving thin film transis-
tor and connect the gate of the driving thin film transistor to
the second electrode of the driving thin film transistor, thus
the driving thin film transistor actually forms a diode being in
acritical conduction state at this time. A gate voltage V, of the
driving thin film transistor may be a difference obtained by
subtracting a threshold voltage V ,, ;. of the driving thin
film transistor from a voltage V,, atthe second terminal of the
first capacitor (that is, V.=V, =V ;, prer)- During this data
writing stage, the first capacitor records the gate voltage of the
driving thin film transistor and holds it till a light-emitting
stage of the light-emitting diode in the pixel circuit. During
the light-emitting stage of the light-emitting diode OLED in
the pixel circuit, the driving thin film transistor is in a satura-
tion state, the gate voltage of the driving thin film transistor is
the voltage held on the first capacitor, that is, V=V, ;e
and a voltage V,, between the gate and the first electrode of
the driving thin film transistor is a difference between a volt-
age 'V, input from the first electrode of the driving thin film
transistor and the gate voltage of the driving thin film transis-
tor, that is, V=V ;~(V31=V . prer)- An equation for calcu-
lating a drain current of the driving thin film transistor is as
follows:

1
lg = 5pCox(W ] L)(|Vgs,prrr| - Vi, prerl)?
L 2
= S#Cox(W/ )[Vaa = (Vw1 = Vinorrr) = Vinorer]

1
= SCo(W/ L)(Vig = Vi)

It can be seen from the above equation that the drain current
of the driving thin film transistor is independent of the thresh-
old voltage of the driving thin film transistor (in other words,
the threshold voltage of the driving thin film transistor is
compensated) during the light-emitting stage of the light-
emitting diode, so that the problems of non-uniform bright-
ness and brightness decay in the AMOLED panel are settled.

BRIEF DESCRIPTION OF THE DRAWINGS

Drawings, which constitute a part of the specification, are
provided to assistant to further understand the present disclo-
sure and are used to explain the present disclosure together
with following detailed implementations, but should not be
constructed as limitations on the present disclosure. Wherein:

FIG. 1 is a circuit diagram illustrating a first implementa-
tion of a pixel circuit according to the present disclosure;

FIG. 2 is a circuit diagram illustrating a second implemen-
tation of the pixel circuit according to the present disclosure;

FIG. 3 is a timing diagram of control signals in the pixel
circuit according to the present disclosure;

FIG. 4 is an equivalent circuit diagram of the pixel circuit
shown in FIG. 2 during a t1 stage;

FIG. 5 is an equivalent circuit diagram of the pixel circuit
shown in FIG. 2 during a t2 stage; and

FIG. 6 is an equivalent circuit diagram of the pixel circuit
shown in FIG. 2 during a t3 stage.
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Reference Signs

20: light-emitting control unit

EM: light-emitting control line

C2: second capacitor

T2: second driving control transistor
T4: second light-emitting contrel
transistor

Té6: third driving control transistor

10: driving control unit

30: initialization unit

Cl: first capacitor

T1: first driving control transistor
T3: initialization transistor

T3: first light-emitting control
transistor

DTFT: driving thin film transistor ~ OLED: light-emitting diode
GATE: gate line DATA: data line

ELVDD: high level input terminal of a driving power supply
ELVSS: low level input terminal of the driving power supply
RESET: reset signal input terminal

DETAILED DESCRIPTION

Detailed implementations of the present disclosure will be
described in details below in connection with the drawings. It
should be understood that the detailed implementations
described herein are only used for illustrating and explaining
the present disclosure, instead of limiting the present disclo-
sure.

In embodiments of the present disclosure, there is provided
a pixel circuit, as illustrated in FIG. 1, the pixel circuit com-
prises a driving thin film transistor DTFT and a light-emitting
diode OLED which is connected between a low level input
terminal ELVSS and a high level input terminal ELVDD of a
driving power supply in series.

In an example, the pixel circuit further comprises a first
capacitor C1 and a driving control unit 10, a first terminal of
the first capacitor C1 is electrically connected with a first
electrode (one of a source and a drain of the driving thin film
transistor DTFT) of the driving thin film transistor DTFT
through the driving control unit 10, a second terminal of the
first capacitor C1 is connected with a gate of the driving thin
film transistor DTFT, a second electrode (the other of the
source and the drain of the driving thin film transistor DTFT)
of the driving thin film transistor DTFT is electrically con-
nected with the gate of the driving thin film transistor DTFT
through the driving control unit 10, the driving control unit 10
is connected with a gate line GATE and a data line DATA, and
during a data writing stage (that is, a t2 stage in FIG. 3), the
driving control unit 10 controls to connect the first terminal of
the first capacitor C1 to the first electrode of the driving thin
film transistor DTFT and connect the gate of the driving thin
film transistor DTFT to the second electrode of the driving
thin film transistor DTFT, and further controls to turn on the
driving thin film transistor DTFT.

Those skilled in the art should understand that the first
electrode and the second electrode of the driving thin film
transistor DTFT are connected between the low level input
terminal ELVSS and the high level input terminal ELVDD of
the driving power supply in series. During other stages except
for the data writing stage, the gate of the driving thin film
transistor DTFT is disconnected from the first electrode of the
driving thin film transistor DTFT, and the gate of the driving
thin film transistor DTFT is also disconnected from the sec-
ond electrode of the driving thin film transistor DTFT.

During the data writing stage, signals input from the gate
line GATE and the data line DATA are active (as illustrated in
FIG. 3), the driving control unit 10 enables to connect the first
terminal of the first capacitor C1 to the first electrode of the
driving thin film transistor DTFT and connect the gate of the
driving thin film transistor DTFT to the second electrode of
the driving thin film transistor DTFT, thus the driving thin



US 9,311,852 B2

5

film transistor DTFT actually forms a diode being in a critical
conduction state at this time, and the threshold voltage V.,
prer of the driving thin film transistor DTFT at this time is
recorded and stored by the first capacitor C1.

A gate voltage of the driving thin film transistor DTFT is
V1=V, prerat this time, herein Vi, refers to a voltage at a
node N1 at which the second terminal of the first capacitor C1
is connected to the data line DATA, and V,,, is independent of
the threshold voltage V, 7= 0f the driving thin film transis-
tor DTFT. During a light-emitting stage of the light-emitting
diode OLED (that is, a t3 stage in FI1G. 3), the gate voltage
V=V, prerof the driving thin film transistor DTFT is held
by the first capacitor C1, therefore a current 1, flowing
through the first electrode of the driving thin film transistor
DTFT and the second electrode of the driving thin film tran-
sistor DTFT (that is, a current flowing through the source and
the drain of the driving thin film transistor) is as follows:

1
la = pCox(W [ L)(|Vgs,prer| - |V preer])*
L 2
= 5#Cox(W/ L)[Vaa = (Vw1 = Vinprrr) = Vinorer]

1
= SpCox(W/ LY Vi = Vi)

wherein 1 is a field effect mobility of the driving thin film
transistor DTFT; C_, is a capacitance value of an unit area in
aninsulation layerat the gate of the driving thin film transistor
DTFT; W is a channel width of the driving thin film transistor
DTFT; L is a channel length of the driving thin film transistor
DTFT; and V , is a voltage input from the high level input
terminal of the driving power supply.

It can be seen from above that the current I, flowing
through the first electrode of the driving thin film transistor
DTFT and the second electrode of the driving thin film tran-
sistor DTFT is independent of the threshold voltage V,;, 7z
of the driving thin film transistor DTFT. Therefore a shift in
the threshold voltage V;, 57=r-0f the driving thin film transis-
tor DTFT would not affect a current output from the driving
thin film transistor DTFT (that is, a drain current of the
driving thin film transistor DTFT), so that the brightness of
the light-emitting diode OLED would not be affected.

In an example, the pixel circuit may further comprise a
second capacitor C2, a first terminal thereof is connected with
the second terminal of the first capacitor C1, and a second
terminal thereof is electrically connected with the data line
DATA through the driving control unit 10.

During the data writing stage (that is, the t2 stage shown in
FIG. 3), the data line DATA charges the second capacitor C2
through the driving control unit 10. During the light-emitting
stage of the light-emitting diode OLED (that is, the t3 stage
shown in FIG. 3), the second capacitor C2 insulates the gate
of the driving thin film transistor DTFT from the data line
DATA so as to prevent a current leakage.

In order to further prevent the current leakage of the gate of
the driving thin film transistor DTFT during the light-emit-
ting stage of the light-emitting diode OLED (the t3 stage), in
an example, the driving control unit 10 may further comprise
a first driving control transistor T1.

A gate of the first driving control transistor T1is connected
with the gate line GATE, a first electrode thereof (one of a
source and a drain of the first driving control transistor T1) is
connected with the data line DATA, and a second electrode
thereof (the other of the source and the drain of the first

20

25

35

40

45

50

60

65

6

driving control transistor T1) is connected with the second
terminal of the second capacitor C2.

During the data writing stage (that is, the t2 stage shown in
FIG. 3), the signal of the gate line GATA and the signal of the
data line DATA are active, the first driving control transistor
T1 is turned on (the first electrode and the second electrode of
the first driving control transistor T1 are connected with each
other), the data line DATA charges the second capacitor C2
through the first driving control transistor T1. During the
light-emitting stage of the light-emitting diode OLED (that is,
the 3 stage shown in FIG. 3), the first driving control tran-
sistor T1 is turned off (that is, the source and the drain of the
first driving control transistor T1 is disconnected from each
other), so that the current leakage of the gate of the driving
thin film transistor DTFT to the data line DATA may be
prevented.

In order to eliminate an affect on the driving thin film
transistor DTFT by residual quantity of electric charges on
the first capacitor C1 and the second capacitor C2, in an
example, the pixel circuit may further comprise an initializa-
tion unit 30 for providing a low level.

The initialization unit 30 is electrically connected to a
common terminal of the first capacitor C1 and the second
capacitor C2, the second terminal of the first capacitor C1 and
the first terminal of the second capacitor C2 form the common
terminal. Before the data writing stage (that is, before the t2
stage shown in FIG. 3), an initialization stage (that is, a t1
stage shown in FIG. 3) may be performed at first, so that the
first capacitor C1 and the second capacitor C2 are discharged
by the initialization unit 30, in order to complete an initial-
ization of the pixel circuit.

In particular, as illustrated in FIG. 2, the initialization unit
30 may comprise an initialization transistor T3, a first elec-
trode thereof (one of a source and a drain of the initialization
transistor T3)is connected between the second terminal of the
first capacitor C1 and the first terminal of the second capacitor
C2, asecond electrode thereof (the other of the source and the
drain of the initialization transistor T3) is connected with a
low level input terminal REF (this low level input terminal
REF may provide the low level), and a gate thereof is con-
nected with a reset signal input terminal RESET. During the
initialization stage (the t1 stage), a reset signal input from the
reset signal input terminal RESET is active, the initialization
transistor T3 is turned on so as to discharge the first capacitor
C1 and the second capacitor C2, thus a state initialization of
the pixel circuit is completed.

As a detailed implementation, in an example, as illustrated
in FIG. 2, the driving control unit 10 may further comprise a
second driving control transistor T2 and a third driving con-
trol transistor T6.

A gate of the second driving control transistor T2 is con-
nected with the gate line GATE, a first electrode of the second
driving control transistor T2 (one ofa source and a drain of the
second driving control transistor T2) is connected with the
second electrode of the driving thin film transistor DTFT, a
second electrode of the second driving control transistor T2
(the other of the source and the drain of the second driving
control transistor T2) is connected with the gate of the driving
thin film transistor DTFT, a gate of the third driving control
transistor T6 is connected with the gate line GATE, a first
electrode of the third driving control transistor T6 (one of a
source and a drain of the third driving control transistor T6) is
connected with the first terminal of the first capacitor C1, and
a second electrode of the third driving control transistor T6
(the other of the source and the drain of the third driving
control transistor T6) is connected with the first electrode of
the driving thin film transistor DTFT.
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During the data writing stage (that is, the t2 stage shown in
FIG. 3), the signals from the gate line GATE and the data line
DATA are active, the second driving control transistor T2 and
the third driving control transistor T6 are turned on, so that the
driving thin film transistor DTFT forms a diode. During the
initialization stage (that is, the t1 stage shown in FIG. 3) and
the light-emitting stage of the light-emitting diode OLED (the
13 stage), the second driving control transistor T2 and the third
driving control transistor T6 are turned off.

As described above, the light-emitting diode OLED is con-
nected between the low level input terminal ELVSS and the
high level input terminal ELVDD of the driving power supply
in series, and the first electrode and the second electrode of the
driving thin film transistor DTFT are also connected between
the low level input terminal ELVSS and the high level input
terminal ELVDD of the driving power supply in series. When
the driving thin film transistor DTFT is turned on, the current
may flow to the low level input terminal ELVSS of the driving
power supply to the high level input terminal ELVDD of the
driving power supply so as to flow through the light-emitting
diode OLED and drive the light-emitting diode OLED to emit
light.

In order to facilitate controlling of the light-emitting diode
OLED, as illustrated in FIG. 2, generally the pixel circuit may
further comprise a light-emitting control unit 20, which is
connected with a light-emitting control line EM and may
connect the high level input terminal ELVDD of the driving
power supply to the first electrode of the driving thin film
transistor DTFT and/or connect the low level input terminal
ELVSS of the driving power supply to the second electrode of
the driving thin film transistor DTFT, according to a signal
supplied from the light-emitting control line EM.

During the light-emitting stage of the light-emitting diode
OLED (that is, the t3 stage shown in FIG. 3), only a signal
from the light-emitting control line EM is active, and the
driving thin film transistor DTFT is disconnected with both of
the gate line GATE and the data line DATA at this time. Since
the first capacitor C1 holds the gate voltage of the driving thin
film transistor DTFT, the driving thin film transistor DTFT is
in a conduction state. Also, since the signal from the light-
emitting control line EM is active, the current supplied from
the driving power supply may flow to the low level input
terminal ELVSS from the high level input terminal ELVDD,
so that the light-emitting diode OLED may emit light.

During other stages except for the light-emitting stage of
the light-emitting diode OLED (that is, the t3 stage shown in
FIG. 3), the high level input terminal ELVDD and the low
level input terminal ELVSS of the driving power supply are
disconnected with each other, therefore the light-emitting
diode OLED does not emit light.

As a detailed implementation, as illustrated in FIG. 2, the
light-emitting control unit 20 may comprise a first light-
emitting control transistor T5 and a second light-emitting
control transistor T4, a gate of the first light-emitting control
transistor T5 is connected with the light-emitting control line
EM, a first electrode of the first light-emitting control tran-
sistor T5 (one of a source and a drain of the first light-emitting
control transistor T5) is connected with the first electrode of
the driving thin film transistor DTFT, a second electrode of
the first light-emitting control transistor T5 (the other of the
source and the drain of the first light-emitting control transis-
tor T5) is connected with the high level input terminal
ELVDD of the driving power supply, a gate of the second
light-emitting control transistor T4 is connected with the
light-emitting control line EM, a first electrode of the second
light-emitting control transistor T4 (one of a source and a
drain of the second light-emitting control transistor T4) is
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connected with the second electrode of the driving thin film
transistor DTFT, a second electrode of the second light-emit-
ting control transistor T4 (the other of the source and the drain
of the second light-emitting control transistor T4) is con-
nected with an anode of the light-emitting diode OLED, and
acathode of the light-emitting diode OLED is connected with
the low level input terminal ELVSS of the driving power
supply.

In another embodiment of the present disclosure, the light-
emitting diode OLED may further be connected between the
first electrode of the first light-emitting control transistor T5
and the first electrode of the driving thin film transistor DTFT
in series.

In a case that the signal of the light-emitting control line
EM is active, the first light-emitting control transistor T5 and
the second light-emitting control transistor T4 are both turned
on, the current may flow to the low level input terminal
ELVSS of the driving power supply from the high level input
terminal ELVDD of the driving power supply, so that the
light-emitting diode OLED may emit light.

During the other stages (that is, the t1 stage and the 12 stage
shown in FIG. 3) except for the light-emitting stage of the
light-emitting diode OLED (that s, the t3 stage shown in FIG.
3), the first light-emitting control transistor T5 is turned off,
the high level input terminal ELVDD of the driving power
supply is disconnected from the first electrode of the driving
thin film transistor DTFT, so that a high level of the high level
input terminal ELVDD of the driving power supply is pre-
vented from affecting the first electrode of the driving thin
film transistor DTFT.

During the data writing stage (that is, the t2 stage shown in
FIG. 3), because the gate of the driving thin film transistor
DTFT is connected with the second electrode of the driving
thin film transistor DTFT, the driving thin film transistor
DTFT actually forms a diode being in a critical conduction
state at this time, therefore the second light-emitting control
transistor T4 is turned off, so that a current leakage current
from the driving thin film transistor DTFT may be prevented
from flowing to the light-emitting diode OLED.

In the present disclosure, no limitation is made for types of
the driving thin film transistor DTFT, the first driving control
transistor T1, the second driving control transistor T2, the
third driving control transistor T6, the initialization transistor
T3, the first light-emitting control transistor T5 and the sec-
ond light-emitting control transistor T4. However, the first
driving control transistor T1, the second driving control tran-
sistor T2 and the third driving control transistor T3 should
have a same type (all being P-type or all being N-type), while
the first light-emitting control transistor T5 and the second
light-emitting control transistor T4 should have a same type
(all being P-type or all being N-type).

In the implementation illustrated in FIG. 2 of the present
disclosure, the driving thin film transistor DTFT, the first
driving control transistor T1, the second driving control tran-
sistor T2, third driving control transistor T6, the initialization
transistor T3, the first light-emitting control transistor T5 and
the second light-emitting control transistor T4 are all P-type
transistors. Active signals for the gate line GATE, the date line
DATA and the light-emitting control line EM are the low level
signal.

An operation principle of an implementation according to
the present disclosure will be discussed below in connection
with FIGS. 2, 4-6.

FIG. 4 illustrates an equivalent circuit diagram of the pixel
circuit shown in FIG. 2 during the initialization stage (that is,
the t1 stage shown in FIG. 3), wherein parts drawn with solid
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lines denote powered-on parts while parts drawn with dotted
lines denote powered-off parts.

During the initialization stage, the reset signal input termi-
nal RESET supplies the initialization transistor T3 with an
active signal in order to turn on the initialization transistor T3,
so that the residual quantity of electric charges in the first
capacitor C1 and the second capacitor C2 flow to the low level
input terminal REF. At this time, the gate voltage of the
driving thin film transistor DTFT is a voltage V. provided
from the low level input terminal REF, and a voltage at the
first terminal of the second capacitor C2 is also the voltage
V,.sprovided from the low level input terminal REF.

FIG. 5 illustrates an equivalent circuit diagram of the pixel
circuit shown in FIG. 2 during the data writing stage (that is,
the t2 stage shown in FIG. 3), similar to the FIG. 4, parts
drawn with solid lines denote powered-on parts while parts
drawn with dotted lines denote powered-off parts.

During the data writing stage (that is, the t2 stage shown in
FIG. 3), the signal input from the reset signal input terminal
RESET jumps to ahigh level, the initialization transistor T3 is
turned off, and the first capacitor C1 holds the voltage V.,
provided from the low level input terminal REF. At the same
time, the signal of the gate line GATE is active, the first
driving control transistor T1 is turned on, the data line DATA
writes a display data signal into the pixel circuit, at this time,
avoltage at the node N1 being the first terminal of the second
capacitor C2 is a sum of a voltage V ;. of the data line DATA
and the voltage V,, -provided from the low level input termi-
nal REF, thatis, V 4,,,+V,, . Ata same time, because the signal
of the gate line GATE is active, the second driving control
transistor T2 is turned on, so that the gate of the driving thin
film transistor DTFT is connected with the second electrode
of the driving thin film transistor DTFT, and the driving thin
film transistor DTFT actually forms a diode being in a critical
conduction state at this time, thus the threshold voltage
V. prer of the driving thin film transistor DTFT is held and
recorded by the first capacitor C1. At this time, the gate
voltage of the driving thin film transistor is Vg, +V, -
V., prerand is stored by the first capacitor C1.

During the data writing stage (that is, the t2 stage shown in
FIG. 3), the light-emitting control line EM is in a high level,
the second light-emitting control transistor T4 is turned off,
thus an action for writing the data into the pixel would not
affect a light-emitting state of the light-emitting diode OLED,
which may avoid flickers in the display. At the same time, the
high level of the light-emitting control line EM ensures that
the first light-emitting control transistor T5 is turned off,
ensures that the driving thin film transistor DTFT is discon-
nected from the high level input terminal ELVDD of the
driving power supply at this moment, which may avoid a
harmful effect on the gate voltage of the driving thin film
transistor DTFT caused by the current leakage of the driving
thin film transistor DTFT. On the other hand, the signal of the
gate line GATE is active, the third driving control transistor
T6 1s turned on, so that the first electrode of the driving thin
film transistor DTFT is prevented from being float, and the
third driving control transistor T6 may introduce the gate
voltage of the driving thin film transistor DTFT to the first
electrode of the driving thin film transistor DTFT, thus the
gate voltage of the driving thin film transistor DTFT would
not be affected even if a current leakage phenomenon occurs
in the driving thin film transistor DTFT.

FIG. 6 illustrates an equivalent circuit diagram of the pixel
circuit shown in FIG. 2 during the light-emitting stage of the
light-emitting diode OLED (that s, the t3 stage shown in FIG.
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3), as similar to FIGS. 4 and 5, parts drawn with solid lines
denote powered-on parts while parts drawn with dotted lines
denote powered-off parts.

The signal of the gate line GATE jumps to the high level,
the first driving control transistor T1, the second driving con-
troltransistor T2 and the third driving control transistor T3 are
turned off, the gate voltage V 4., +V,. 4V, prerofthe driving
thin film transistor DTFT is held by the first capacitor C1 and
ensures that the driving thin film transistor operates in a
saturation region. At this time, the output current 1, of the
driving thin film transistor DTFT is:

1
I = 3HCoxW [ L[Vesorrr] = Vil
1 2
= SHCoW [ DDVt = (Vata + Vreg = Vir) = Vil

1
= 5 HCor W/ L)(Vas = Vaota = et )

It can be seen from above that the current I, flowing
through the first electrode of the driving thin film transistor
DTFT and the second electrode of the driving thin film tran-
sistor DTFT is independent of the threshold voltage V,;, 1,7pr
of the driving thin film transistor DTFT. Therefore a shift in
the threshold voltage V,,, 7-0f the driving thin film transis-
tor DTFT would not affect a current output from the driving
thin film transistor DTFT (that is, a drain current of the
driving thin film transistor DTFT), so that the brightness of
the light-emitting diode OLED would not be affected.

Meanwhile, during the light-emitting stage of the light-
emitting diode OLED, the second light-emitting control tran-
sistor T4 is turned on, so the current I, flows into the light-
emitting diode OLED through the second light-emitting
control transistor T4 and the light-emitting diode OLED
emits light for display.

Furthermore, the low level of the initialization unit 30 may
be grounded. If a voltage drop caused by a wiring resistor or
a parasitic resistor exists on the high level input terminal
ELVDD of the driving power supply, the low level of the
initialization unit 30 may be adjusted such that it may offset
the voltage drop caused by the wiring resistor or the parasitic
resistor. In this case, the pixel circuit may further compensate
the voltage drop caused by the wiring resistor or the parasitic
resistor in the driving power supply, in order to avoid fluctua-
tions in the current I, due to the voltage drop caused by the
wiring resistor or the parasitic resistor.

In another aspect of the present disclosure, there is further
provided an organic light-emitting display, wherein the
organic light-emitting display comprises the above pixel cir-
cuit provided in the embodiments of the present disclosure.
Since the pixel circuits may output uniform currents, the
brightness of light-emitting diodes in the pixel circuits is
uniform, and in turn the display brightness of the organic
light-emitting display comprising the pixel circuits is uni-
form.

It may be understood that the implementations described
aboveare only exemplary implementations utilized to explain
the principle of the present disclosure, but the present disclo-
sure is not limited thereto. For those ordinary skilled in the art,
many variances and improvements may be made without
departing from the spirit and essential of the present disclo-
sure, and such variances and improvements are intended to be
included in the scope sought for protection of the present
disclosure.
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What is claimed is:

1. A pixel circuit comprising a driving thin film transistor
and a light-emitting diode, wherein the light-emitting diode
and the driving thin film transistor are connected between a
low level input terminal and a high level input terminal of a
driving power supply in series, wherein the pixel circuit fur-
ther comprises a first capacitor and a driving control unit, and
wherein the driving control unit is connected with a gate line
and a data line and comprises a second driving control tran-
sistor and a third driving control transistor, wherein

a gate of the second driving control transistor is connected
with the gate line, a first electrode of the second driving
control transistor is connected with the second electrode
of the driving thin film transistor, a second electrode of
the second driving control transistor is connected with
the gate of the driving thin film transistor,

a gate of the third driving control transistor is connected
with the gate line, a first electrode of the third driving
control transistor is connected with a first terminal of the
first capacitor, and a second electrode of the third driving
control transistor is connected with the first electrode of
the driving thin film transistor,

during a data writing stage, the third driving control tran-
sistor is turned on so as to connect the first terminal of the
first capacitor to the first electrode of the driving thin
film transistor and connect the gate of the driving thin
film transistor to the second electrode of the driving thin
film transistor, such that the driving thin film transistor is
turned on.

2. The pixel circuit of claim 1, wherein the pixel circuit
further comprises a second capacitor, wherein a first terminal
thereofis connected with a second terminal of the first capaci-
tor, and a second terminal of the second capacitor is electri-
cally connected with the data line through the driving control
unit.

3. The pixel circuit of claim 2 wherein the driving control
unit further comprises a first driving control transistor,
wherein a gate thereof is connected with the gate line, a first
electrode thereof is connected with the data line, and a second
electrode thereof is connected with the second terminal of the
second capacitor.

4. The pixel circuit of claim 3, wherein the pixel circuit
further comprises an initialization unit for providing a low
level, wherein the initialization unit is connected to the sec-
ond terminal of the first capacitor and the first terminal of the
second capacitor.

5. The pixel circuit of claim 4, wherein the initialization
unit comprises an initialization transistor, wherein a first elec-
trode thereofis connected with the second terminal of the first
capacitor and the first terminal of the second capacitor, a
second electrode thereof is connected with the low level input
terminal, and a gate thereof is connected with a reset signal
input terminal.

6. The pixel circuit of claim 5, wherein the pixel circuit
further comprises a light-emitting control unit, wherein the
light-emitting control unit is connected with a light-emitting
control line and is capable of connecting the high level input
terminal of the driving power supply to the first electrode of
the driving thin film transistor, and/or connecting the low
level input terminal of the driving power supply to the second
electrode of the driving thin film transistor, according to a
signal supplied from the light-emitting control line.

7. The pixel circuit of claim 6, wherein the light-emitting
control unit comprises a first light-emitting control transistor
and a second light-emitting control transistor, wherein a gate
of the first light-emitting control transistor is connected with
the light-emitting control line, a first electrode of the first

10

20

25

35

40

45

60

65

12

light-emitting control transistor is connected with the first
electrode of the driving thin film transistor, a second electrode
of the first light-emitting control transistor is connected with
the high level input terminal of the driving power supply, a
gate of the second light-emitting control transistor is con-
nected with the light-emitting control line, a first electrode of
the second light-emitting control transistor is connected with
the second electrode of the driving thin film transistor, a
second electrode of the second light-emitting control transis-
tor is connected with an anode of the light-emitting diode, and
a cathode of the light-emitting diode is connected with the
low level input terminal of the driving power supply.

8. The pixel circuit of claim 7, wherein the driving thin film
transistor, the first driving control transistor, the second driv-
ing control transistor, the third driving control transistor, the
initialization transistor, the first light-emitting control tran-
sistor and the second light-emitting control transistor are all
P-type transistors.

9. The pixel circuit of claim 1, wherein the pixel circuit
further comprises a light-emitting control unit, wherein the
light-emitting control unit is connected with a light-emitting
control line and is capable of connecting the high level input
terminal of the driving power supply to the first electrode of
the driving thin film transistor, and/or connecting the low
level input terminal of the driving power supply to the second
electrode of the driving thin film transistor, according to a
signal supplied from the light-emitting control line.

10. The pixel circuit of claim 9, wherein the light-emitting
control unit comprises a first light-emitting control transistor
and a second light-emitting control transistor, wherein a gate
of the first light-emitting control transistor is connected with
the light-emitting control line, a first electrode of the first
light-emitting control transistor is connected with the first
electrode of the driving thin film transistor, a second electrode
of the first light-emitting control transistor is connected with
the high level input terminal of the driving power supply, a
gate of the second light-emitting control transistor is con-
nected with the light-emitting control line, a first electrode of
the second light-emitting control transistor is connected with
the second electrode of the driving thin film transistor, a
second electrode of the second light-emitting control transis-
tor is connected with an anode of the light-emitting diode, and
a cathode of the light-emitting diode is connected with the
low level input terminal of the driving power supply.

11. An organic light-emitting display, wherein the organic
light-emitting display comprises the pixel circuit of claim 1.

12. The organic light-emitting display of claim 11, wherein
the pixel circuit further comprises a second capacitor,
wherein a first terminal thereof is connected with the second
terminal of the first capacitor, and a second terminal thereofis
electrically connected with the data line through the driving
control unit.

13. The organic light-emitting display of claim 12, wherein
the driving control unit further comprises a first driving con-
trol transistor, wherein a gate thereof is connected with the
gate line, a first electrode thereof is connected with the data
line, and a second electrode thereof is connected with the
second terminal of the second capacitor.

14. The organic light-emitting display of claim 13, wherein
the pixel circuit further comprises an initialization unit for
providing a low level, wherein the initialization unit is con-
nected to the second terminal of the first capacitor and the first
terminal of the second capacitor.

15. The organic light-emitting display of claim 14, wherein
the initialization unit comprises an initialization transistor,
wherein a first electrode thereof is connected with the second
terminal of the first capacitor and the first terminal of the
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second capacitor, a second electrode thereof is connected
with the low level input terminal, and a gate thereof is con-
nected with a reset signal input terminal.

16. The organic light-emitting display of claim 11, wherein
the pixel circuit further comprises a light-emitting control
unit, wherein the light-emitting control unit is connected with
a light-emitting control line and is capable of connecting the
high level input terminal of the driving power supply to the
first electrode of the driving thin film transistor, and/or con-
necting the low level input terminal of the driving power
supply to the second electrode of the driving thin film tran-
sistor, according to a signal supplied from the light-emitting
control line.

17. The organic light-emitting display of claim 16, wherein
the light-emitting control unit comprises a first light-emitting
control transistor and a second light-emitting control transis-
tor, wherein a gate of the first light-emitting control transistor
is connected with the light-emitting control line, a first elec-
trode of the first light-emitting control transistor is connected
with the first electrode of the driving thin film transistor, a
second electrode of the first light-emitting control transistor is
connected with the high level input terminal of the driving
power supply, a gate of the second light-emitting control
transistor is connected with the light-emitting control line, a
first electrode ofthe second light-emitting control transistor is
connected with the second electrode of the driving thin film
transistor, a second electrode of the second light-emitting
control transistor is connected with an anode of the light-
emitting diode, and a cathode of the light-emitting diode is
connected with the low level input terminal of the driving
power supply.
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