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(57) ABSTRACT

The present invention relates to an OLED pixel driving circuit
whichhas a data input unit for sending out controlling signals,
a voltage storage unit for storing voltages from a first power
source, a driving unit for receiving the controlling signals
from the data input unit to selectively activate the voltage
storage unit, a second power source providing a voltage to be
stored in the voltage storage unit; and a switch connected to
the second power source to offset potential loss of the first
power source from the voltage stored in the voltage storage
unit. The compensation circuit can not only compensate the
non-uniformity of the threshold voltage but also eliminate the
non-uniformity of the OLED display caused by the power IR
drop, so that the effect of display of the OLED are maximally
improved.

111

e

116)

112

120

',.,-*"",




Patent Application Publication

VDD
£

Figure 1 (Related Art)

VD

Scan ¢l }rﬂ
T2

I
SR )
azb <> 9

Figure 2 (Related Art)

Jul. 10,2014 Sheet 1 of 4

D

US 2014/0192038 A1



Patent Application Publication  Jul. 10,2014 Sheet 2 of 4

Data

AZ

A7Zb

Scan

Figure 3 (Related Art)

102 03

Figure 4

US 2014/0192038 A1



Patent Application Publication  Jul. 10,2014 Sheet 3 of 4 US 2014/0192038 A1

T AVDD
| o
al ||
Dn <> ] I’_4 7k |:
_ —5 ]
13/ 1 [
130" ™
enl <> :“n—q—{:; Flin
LED
¥
AP
Figure 5

Figure 6



Patent Application Publication  Jul. 10,2014 Sheet 4 of 4 US 2014/0192038 A1

Figure 7



US 2014/0192038 Al

OLED PIXEL DRIVING CIRCUIT

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] The present application claims priority to and the
benefit of Chinese Patent Application No. CN201310009175.
4, filed on Jan. 10, 2013. The entire content of which is
incorporated herein by reference.

BACKGROUND
[0002] 1. Field of the Invention
[0003] The present invention generally relates to a circuit,

more particularly, to an OLED pixel driving circuit.

[0004] 2. Description of the Related Art

[0005] With Regards to technology of LTPS (Low Tem-
perature Poly-Silicon), it was developed by Japanese and
North American technology enterprises in order to reduce the
power consumption of notebook-PC display screen and to
make the notebook-PC lighter and thinner. The technology of
LTPS entered the trial stage in about mid 90’s. The new
generation OLED (Organic Light Emitting Diode) panel
derived from UTPS also formally entered the practical stage in
1998. The advantage of OLED is ultra-thin, lightweight, low
power consumption and the characteristics of self-luminosity
Therefore OLED can provide brighter colors and more dis-
tinct images. It is more important that the cost thereof is
almost ¥4 of that of LCD (Liquid Crystal Display) panel.
AM-OLED (Active Matrix/Organic Light Emitting Diode)
has fast response time, high contrast, wide viewing angle etc.
in comparison with the traditional LCD panel.

[0006] Traditional AM-OLED uses a 2T1C driving circuit,
which includes a switching transistor, a driving transistor and
a storage capacitor. When the scanning line is valid, the
switching transistor is turned on and the data signal is stored
in the storage capacitor. The voltage signal stored in the
storage capacitor determines on-off status of the driving tran-
sistor and converts the input data voltage signal into a current
signal, whereas the OLED requires light emitting diodes to
display different gray scales. As result of the laser annealing
technique applied in the LTPS process, the threshold voltage
(Vth) of the transistors has a defect of non-uniformity,
whereby there is a large difference between threshold volt-
ages (Vth) among driving transistors. In low gray-scale
images, the size of non-uniformity area of LTPS AM-OLED
with 2T1C driving circuit in the same direction of a small
range occupies 30% to 40% of the whole area, even if the size
of the different areas between adjacent transistors may also
reach 20% of the whole area. At the same time, if the pixel
power supply line of LTPS transistor is long enough, the pixel
circuit power will generate a big IR drop, which may result in
a serious non-uniformity in gray-level of the AM-OLED dis-
play. In low gray-scale images, the non-uniformity rate
caused by the IR drop with the same 2T1C circuit will reach
more than 70% of the whole area. Therefore, the practically
applied AM-OLED pixel circuit mostly eliminates the non-
uniformity between short-range and long-range caused by
threshold voltage (Vth) and the IR drop through increasing
circuits to compensate the threshold voltage (Vth) and IR
drop.

[0007] FIG. 1 is a common LTPS AM-OLED 2T1C pixel
driving circuit. T1 is a switching transistor, T2 is a driving
transistor, and C1 is a storage capacitor. The storage capacitor
C1 controls the current flow through the driving transistor T2
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to complete the OLED gray-scale display. However, such
circuit can not compensate the influence of the non-unifor-
mity display of the AM-OLED caused by the non-uniformity
of the transistor threshold voltage (Vth) and the IR power
drop.

[0008] In order to solve the problem of non-uniformity of
threshold voltage (Vth) of LTPS transistor, the related art
proposed a 4T2C compensation circuit, which compensates
the non-uniformity of AM-OLED display caused by LTPS
transistor threshold voltage (Vth) effectively. FIG. 2 is a con-
ventional pixel circuit structure of the 4T2C compensation
circuit and FIG. 3 is a clock diagram for driving the circuit. As
illustrated in FIG. 3, three control lines and a data line are
required. Extra time is needed for the pixel circuit to com-
pensate the threshold voltage (Vth) during display. The con-
trolling lines in the adjacent pixel rows cannot be shared and
more lines are required in each independent row, which
affects the layout inside a panel. This conventional driving
circuit does not meet the requirements to compensate the IR
drop and thus a complicated clock structure is used.

SUMMARY OF THE INVENTION

[0009] The embodiments of the present invention provides
an OLED pixel driving circuit to compensate the threshold
voltage (Vth) and the IR drop, which improves the influence
of non-uniformity in the AM-OLED display, which is caused
by the Vth drift and the IR power drop. Meanwhile, a simple
driving timing is applied to increase the AM-OLED light-
emitting time in every frame, whereby the brightness of the
AM-OLED is improved and the OLED service life is
increased.

[0010] Inacompensation circuit having a datainput unit for
sending out controlling signals, a voltage storage unit for
storing voltages from a first power source and a driving unit
for receiving the controlling signals from the data input unit to
selectively activate the voltage storage unit, wherein the
improvement comprises:

[0011] a second power source providing a voltage to be
stored in the voltage storage unit; and

[0012] a switch connected to the second power source to
offset potential loss of the first power source from the voltage
stored in the voltage storage unit.

[0013] According to one embodiment of the disclosure,
wherein the driving unit comprises a first electrode, a second
electrode and a control terminal;

[0014] current flowing through the first electrode and the
second electrode of the driving unitis controlled according to
variation of the voltage loaded on the control terminal,
[0015] one end of the voltage storage unit is connected to
the control terminal of the driving element to form a coupling
point;

[0016] the other end of the voltage storage unit is connected
to the first electrode to form an input point;

[0017] the second electrode of the driving unit forms an
output point;

[0018] acoupling element is coupled to the coupling point;
[0019] the first power input is connected to the input point;
[0020] asynchronous switch is connected between the out-

put point and the coupling point and controlled by the con-
trolling signals.

[0021] According to one embodiment of the disclosure,
further comprising a light-emitting working unit controllably
coupled to the output point.
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[0022] According to one embodiment of the disclosure,
wherein the light-emitting working unit further comprises a
light-emitting element and a control element;

[0023] the light-emitting element is connected to the output
point through the control element;

[0024] the control element is a control switch which is
controlled by level fluctuation.

[0025] According to one embodiment of the disclosure,
further comprising a voltage input unit controllably con-
nected to the coupling element for sending data voltage to the
driving unit.

[0026] According to one embodiment of the disclosure,
wherein the voltage input unit is connected to the coupling
element by a data switch.

[0027] According to one embodiment of the disclosure,
wherein the data switch is a switch transistor which is formed
by a thin film transistor.

[0028] According to one embodiment of the disclosure,
wherein the data switch is a PMOS switch transistor;

[0029] the gate of the PMOS switch transistor is connected
to the data input unit.

[0030] According to one embodiment of the disclosure,
wherein the driving unit is a driving transistor.

[0031] According to one embodiment of the disclosure,
wherein the voltage storage unit is a non-polar capacitor.
[0032] According to one embodiment of the disclosure,
wherein the switch is a switch transistor which is formed by a
thin film transistor.

[0033] According to one embodiment of the disclosure,
wherein the switch is a PMOS switch transistor;

[0034] the gate of the PMOS switch transistor is connected
to the data input unit.

[0035] According to one embodiment of the disclosure,
wherein the coupling element is a non-polar capacitor.
[0036] According to one embodiment of the disclosure,
wherein the synchronous switch is a switch transistor which
is formed by a thin film transistor.

[0037] According to one embodiment of the disclosure,
wherein the synchronous switch is a PMOS switch transistor;
[0038] the gate of the PMOS switch transistor is connected
to the data input unit.

[0039] According to one embodiment of the disclosure,
wherein the light-emitting element is an organic light-emit-
ting element.

[0040] According to one embodiment of the disclosure,
wherein the control switch is a switch transistor which is
formed by a thin film transistor.

[0041] According to one embodiment of the disclosure,
wherein the control switch is a PMOS switch transistor;
[0042] the gate of the PMOS switch is connected to a level
input for controlling light-emitting working.

[0043] In Comparison with the existing pixel circuit, the
advantages of the present invention are as follows:

[0044] (1) Both Vth drift and IR Drop are compensated,
whereby the influence on the I, .., caused by the Vth and the
power supply IR Drop can be reduced to about 1.6% to 3%,
[0045] (2) The non-uniformity in the AM-OLED display
caused by the Vth shift and the power IR drop are effectively
improved,;

[0046] (3) The influence on the display uniformity AM-
OLED duetothe power IR drop is eliminated, thus the display
effect and the service life of display are enhanced. At the same
time, the present invention simplifies the driving timing of
pixel circuit; it improves the layout of the flat-screen and the
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anti-jamming performance; and the light-emitting time of
AM-OLED in each frame is increased, which will help to
improve the brightness of the AM-OLED and increase the
service life of OLED.

BRIEF DESCRIPTIONS OF THE DRAWINGS

[0047] The embodiments of the invention are illustrated by
way of example, and not by way of limitation, in the figures of
the accompanying drawings:

[0048] FIG. 1 shows a circuit diagram of a 2T1C driver for
OLED;
[0049]
OLED;
[0050] FIG. 3 shows a clock diagram of 4T2C driver for
OLED in FIG. 2;

[0051] FIG. 4 shows a block diagram of a driving unit for
OLED, in accordance with an exemplary embodiment;
[0052] FIG. 5 is a block diagram depicting a driving unit
configured with a compensating unit for OLED in accordance
with another exemplary embodiment;

[0053] FIG. 6 is a circuit diagram depicting a driving com-
ponent configured with a compensating unit for OLED in
accordance with another exemplary embodiment;

[0054] FIG. 7 shows a clock diagram of a driving unit
configured with a compensating module for OLED, in accor-
dance with various embodiments.

FIG. 2 shows a circuit diagram of a 4T2C driver for

DESCRIPTION OF SOME EMBODIMENTS

[0055] The present invention will now be described more
fully hereinafter with reference to the accompanying draw-
ings, in which exemplary embodiments of the invention are
shown. This invention may, however, be embodied in many
different forms and should not be construed as limited to the
embodiments set forth herein. Rather, these embodiments are
provided so that this disclosure will be thorough and com-
plete, and will fully convey the scope of the invention to those
skilled in the art. Like reference numerals refer to like ele-
ments throughout.

[0056] The terminology used herein is for the purpose of
describing particular embodiments only and is not intended to
be limiting of the invention. As used herein, the singular
forms “a”, “an” and “the” are intended to include the plural
forms as well, unless the context clearly indicates otherwise.
It will be further understood that the terms “comprises” and/
or “comprising,” or “includes” and/or “including” or “has”
and/or “having” when used herein, specify the presence of
stated features, regions, integers, steps, operations, elements,
and/or components, but do not preclude the presence or addi-
tion of one or more other features, regions, integers, steps,
operations, elements, components, and/or groups thereof.
[0057] Unless otherwise defined, all terms (including tech-
nical and scientific terms) used herein have the same meaning
as commonly understood by one of ordinary skill in the art to
which this invention belongs. It will be further understood
that terms, such as those defined in commonly used dictio-
naries, should be interpreted as having a meaning that is
consistent with their meaning in the context of the relevant art
and the present disclosure, and will not be interpreted in an
idealized or overly formal sense unless expressly so defined
herein.

[0058] As used herein, “around”, “about” or “approxi-
mately” shall generally mean within 20 percent, preferably
within 10 percent, and more preferably within 5 percent of a
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given value or range. Numerical quantities given herein are
approximately estimated, meaning that the term “around”,
“about” or “approximately” can be inferred if not expressly
stated.

[0059] As usedherein, the term “plurality” means a number
greater than one.

[0060] Examples of a pixel drive circuit are disclosed. In
the following description, for the purposes of explanation,
numerous specific details are set forth in order to provide a
thorough understanding of the embodiments of the invention.
It is apparent, however, to one skilled in the art that the
embodiments of the invention may be practiced without these
specific details or with an equivalent arrangement. In other
instances, well-known structures and devices are shown in
block diagram form in order to avoid unnecessarily obscuring
the embodiments of the invention.

[0061] FIG. 4 shows a block diagram of a driving compo-
nent for OLED, in accordance with an exemplary embodi-
ment. A driving component 100 comprises a driving unit 110
and a voltage storage unit 120. The driving unit 110 has a first
electrode 111, a second electrode 112 and a control terminal
113. The current flowing through the first electrode 111 and
the second electrode 112 of the driving unit 110 depends on
the voltage at the control terminal 113. The second electrode
112 of the driving unit 110 is connected to an output point 102
of the driving component 100 for driving an OLED pixel.
[0062] The voltage storage unit 120 has a first terminal 121
and a second terminal 122. The first terminal 121 of the
voltage storage unit 120 is connected to the control terminal
113 of the driving unit 110, which forms a coupling point 103
of the driving component 100. A coupling element is coupled
to the coupling point. The second terminal 122 of the voltage
storage unit 120 is connected to the first electrode 111 of the
driving unit 110, which forms an input point 101 of the
driving component 100.

[0063] As shown in FIGS. 4 to 5, the compensation circuit
in the embodiment of the present invention, which has a data
input unit Gn-1 for sending out controlling signals, a voltage
storage unit 120 for storing voltages from a first power source
ELVDD, a driving unit 110 for receiving the controlling sig-
nals from the data input unit Gn-1 to selectively activate the
voltage storage unit 120, a second power source Vref provid-
ing a voltage to be stored in the voltage storage unit 120, and
a switch 131 connected to the second power source Vref to
offset potential loss of the first power source LEVDD from
the voltage stored in the voltage storage unit 120.

[0064] The compensation circuit in the embodiment of the
present invention comprises a driving component, a compen-
sation unit, a voltage input unit, a light-emitting working unit,
a data signal input, a first power source and a plurality of
control level inputs. The compensation circuit works in three
stages: compensation stage, data input stage and light-emit-
ting working stage. These three stages can be cyclically in
sequence. During the compensation stage, the voltage input
unit 132 and the light-emitting working unit are off, and the
compensation unit makes the first power source coupled to
voltage storage unit 120 by driving unit 110.

[0065] Regarding the compensation circuit in the present
invention, when it is in the data input stage, the light-emitting
working unit are off, and the voltage input unit 132 makes the
data signal input coupled to the voltage storage unit 120;
when it is in the light-emitting working stage, the voltage
input unit 132 is off, and the driving component utilizes the
voltage stored in the voltage storage unit 120 to control the
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driving unit to drive the light-emitting working unit to utilize
the first power source to emit light.

[0066] The compensation unit comprises a synchronous
switch 130 and a switch 131. Each of the synchronous switch
130 and the switch 131 has a first terminal, a second terminal
and a control terminal. The driving unit T5 has a first terminal,
a second terminal and a control terminal. The voltage storage
unit 120 is a non-polar capacitor C1 and a non-polar capacitor
C2 is a coupling element. HEach of the voltage storage unit C1
and the coupling element C2 has a first terminal and a second
terminal. The control terminal of the synchronous switch 130
is connected to the first terminal of the voltage storage umt
C1, the driving terminal of the driving unit T5 and the first
terminal of the coupling element C2 at the coupling point.
The second terminal of the voltage storage unit C1 is con-
nected to the first terminal of the driving unit T5. The second
terminal of the driving unit T5 is connected to the light-
emitting working unit through the synchronous switch 130.
The synchronous switch 130 can be a switch such as thin film
transistor. The switch 131 can also be a thin film transistor.
The on-off status of the synchronous switch 130 and the
switch 131 depends on the controlling signal at each control
terminal.

[0067] The voltage input unit 132 can be a data switch T1
which is controlled by the level fluctuation and applied to
connect and disconnect to the data signal input Dn with the
coupling element of the coupling point N.

[0068] The light-emitting working unit comprises a light-
emitting element and a control element. One end of the light-
emitting element is connected to the output point B of the
driving component through the control element, and the other
end of the light-emitting element is connected to the ground.
The control element can be a control switch which is con-
trolled by the level fluctuation and applied to connect and
disconnect the light-emitting element to the output point B of
the driving component.

[0069] FIG. 6 is a circuit diagram depicting a driving com-
ponent configured with a compensating unit for OLED in
accordance with another exemplary embodiment. The cou-
pling element can be a non-polar capacitor C2. The driving
unit can be a driving transistor. The voltage storage unit 120
can be a non-polar capacitor C1. The data switch is a switch
transistor T1 which is formed from a thin film transistor. The
light-emitting element can be an organic light-emitting ele-
ment (OLED). The control switch is a switch transistor T4
suich as a thin film transistor. The capacitors, C1 and C2, both
can be parallel-plate capacitors. The driving transistor T5
may be a thin film transistor. The synchronous switch is a
switch transistor T3 formed from a thin film transistor. The
switch is a switch transistor T2 formed from a thin film
transistor.

[0070] The data switch can be a PMOS (Positive channel
Metal Oxide Semiconductor) switch transistor, a plurality of
control level inputs comprise level inputs for controlling data
input, the gate of the PMOS switch transistor is connected to
the level input for controlling data input.

[0071] Thecontrol switch can be a PMOS switch transistor.
The control level inputs comprise level inputs for controlling
light-emitting working. The gate of the PMOS switch is con-
nected to the level input for controlling light-emitting work-
ing.

[0072] The synchronous switch can be a PMOS switch
transistor. The gate of the first PMOS switch transistor is
connected to the data input unit Gn-1. The switch can be a
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switch transistor T2, which is connected between the second
power source Vref and the coupling element C2 of the cou-
pling point N, and the on-off status of the switch is controlled
by the level fluctuation. The switch T2 is a PMOS switch
transistor which is a thin film transistor. The gate of the
second PMOS switch transistor is connected to the data input
unit Gn-1.

[0073] Inthe compensation stage, EMn is switched to high
level, the switch transistor T4 turns off, at this time, the
display of the OLED turns off; the first power source ELVDD
utilizes the driving transistor T5 to make the value of the
voltage at the coupling point N in FIG. 6 reach a value which
is acquired by using the first power source ELVDD minus the
threshold voltage Vth, and the voltage value is stored in the
voltage storage capacitor C1. At this time, Gn-1 is a low level.
The switch transistor T2 and the switch transistor T3 are on so
that the point A is changed to Vref. At this time, Gn-1 is low
level, the light-emitting control line EMn is high level, and Gn
is also high level; the second power source Vref is chosen the
suitable voltage, the coupling of the C2 is utilized to assist the
driving transistor T5 be on in the compensation stage.

[0074] Refer to FIG. 6 and FIG. 7, in the data inputting
stage, the voltage at point A is changed into the level of the
data line Dn. The level of the data line Dn is coupled to the
coupling point N by the coupling capacitor C2. Gn-1 is
changed to high level, and the switch transistor T2 and the
switch transistor T3 are switched off; Gn is changed to low
level, T1 is on, and the data line Dn is added to the point A by
the switch transistor T1. At this time, the scanning line Gn-1
is high level, light-emitting control line Emn will be high
level, the scanning line Gn will beat low level, and the data
line Dn will be high level. The level of the point A is changed
from Vref into VDn, and the amount of the voltage change is
AVA=Vref-VDn . The data is coupled to the coupling point N
by C2, and the influence that Dn makes to the coupling point
Nis:

AVN = (Vief - VDr)— 2
=g VDN e

[0075] Hence, at this time, the voltage of the coupling point
Nis:
C2
VN = ELVDD = Vih +(Vref = VDn) =
[0076] In the display stage, the voltage of the coupling

point N is hold by the storage capacitor C1, the voltage ofthe
data input stage is kept to be invariable. The scanning line Gn
is at high level, the light-emitting control line EMn is at low
level, and the scanning line Gn is at high level. When Gn is
changed to high level, the data input channel will be closed,
the switch transistor T4 will be on, and the voltage of the
coupling point N will be hold by the storage capacitor C1, and
the level in the data input stage will be kept to be invariable.
Therefore, the voltage Vs which is between the gate of the
driving transistor T5 and the electrode is:
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2
Vgs = —(Vref - VDn;m + Vih

[0077] The current flowing through T5 is decided by the
following formula:

= 2o (vgs - vin
=3 OXT( §s— Vin),

so the current [ ; -, can be figured out as follows:

J/ 1C i v VD @y
ouep = 3 C T | =Y e

[0078] Wherein Cox denotes the channel capacitance in a
unit area of the driving transistor T5; p denotes the channel
mobility; W denotes the channel width; L denotes the channel
length.

[0079] In the display stage, as the stray capacitance of the
switch transistor T1 C,_ is much smaller than C2, a majority
of the interference which comes from the stray capacitance
Cps0of the switch transistor T1 can be eliminated by the series
connection of C1 and C2.

[0080] The introduction of the level Vref is based on the
following two points to eliminate the influence brought by the
line impedance:

[0081] 1. The Vref at the input port of the panel is the
second power source Vref plane of the data line Dn, and the
Vrefin the pixel circuit also works as the second power source
Vref plane of the data line Dn.

[0082] 2.Vrefis just the second power source plane, which
does not need to generate the current for the OLED to emit
light. Hence, the current flowing through the Vref line is
almost zero and the voltage drop of the IR in the Vref line is
tiny, thus the effect is nearly non-existed.

[0083] In another embodiment, the switch transistor T3
also can be a MOSFET (Metal-Oxide-Semiconductor Field-
Effect Transistor) with double gate structure. The MOSFET
with double gate structure is a structure which reduces the
stray parameter to increase the switching frequency. The
double gate structure applied here can efficiently reduce the
leakage current and the voltage variation at the coupling point
N in the display stage.

[0084] In conclusion, the compensation circuit of the
present invention can not only compensate the non-unifor-
mity of the threshold voltage (Vth) but also eliminate the
non-uniformity of the OLED display caused by the power IR
drop, so that the effect of display of the OLED is maximally
improved. The effect of display of the OLED and the service
life of the OLED display are enhanced. Meanwhile, the driv-
ing timing ofthe pixel circuit is also simplified, and the layout
of the flat-screen and the performance of anti-interference are
also improved.

[0085] Although various embodiments have been given
with the above descriptions and the figures, they should be
appreciated that they are only the examples. It is obvious for
the skilled in the art to make varieties of changes and modi-
fications after reading the above descriptions, which should
not be deemed as exceeding the scope of this invention. All
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the other changes based on the spirit of this invention may
also be covered in this invention.

What is claimed is:

1. In a compensation circuit having a data input unit for
sending out controlling signals, a voltage storage unit for
storing voltages from a first power source and a driving unit
for receiving the controlling signals from the data input unit to
selectively activate the voltage storage unit, wherein the
improvement comprises:

a second power source providing a voltage to be stored in

the voltage storage unit; and

a switch connected to the second power source to offset
potential loss of the first power source from the voltage
stored in the voltage storage unit.

2. The compensation circuit according to claim 1, wherein
the driving unit comprises a first electrode, a second electrode
and a control terminal;

current flowing through the first electrode and the second
electrode of the driving unit is controlled according to
variation of the voltage loaded on the control terminal,

one end of the voltage storage unit is connected to the
control terminal of the driving element to form a cou-
pling point;

the other end of the voltage storage unit is connected to the
first electrode to form an input point;

the second electrode of the driving unit forms an output
point;

a coupling element is coupled to the coupling point;

the first power input is connected to the input point;

a synchronous switch is connected between the output
point and the coupling point and controlled by the con-
trolling signals.

3. The compensation circuit according to claim 2, further
comprising a light-emitting working unit controllably
coupled to the output point.

4. The compensation circuit according to claim 3, wherein
the light-emitting working unit further comprises a light-
emitting element and a control element;

the light-emitting element is connected to the output point
through the control element;

the control element is a control switch which is controlled
by level fluctuation.
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5. The compensation circuit according to claim 2, further
comprising a voltage input unit controllably connected to the
coupling element for sending data voltage to the driving unit.

6. The compensation circuit according to claim 5, wherein
the voltage input unit is connected to the coupling element by
a data switch.

7. The compensation circuit according to claim 6, wherein
the data switch is a switch transistor which is formed by a thin
film transistor.

8. The compensation circuit according to claim 6, wherein
the data switch is a PMOS switch transistor;

the gate of the PMOS switch transistor is connected to the

data input unit.

9. The compensation circuit according to claim 1, wherein
the driving unit is a driving transistor.

10. The compensation circuit according to claim 1,
wherein the voltage storage unit is a non-polar capacitor.

11. The compensation circuit according to claim 1,
wherein the switch is a switch transistor which is formed by a
thin film transistor.

12. The compensation circuit according to claim 1,
wherein the switch is a PMOS switch transistor;

the gate of the PMOS switch transistor is connected to the

data input unit.

13. The compensation circuit according to claim 2,
wherein the coupling element is a non-polar capacitor.

14. The compensation circuit according to claim 4,
wherein the synchronous switch is a switch transistor which
is formed by a thin film transistor.

15. The compensation circuit according to claim 2,
wherein the synchronous switch is a PMOS switch transistor;

the gate of the PMOS switch transistor is connected to the

data input unit.

16. The compensation circuit according to claim 4,
wherein the light-emitting element is an organic light-emit-
ting element.

17. The compensation circuit according to claim 4,
wherein the control switch is a switch transistor which is
formed by a thin film transistor.

18. The compensation circuit according to claim 4,
wherein the control switch is a PMOS switch transistor;

the gate of the PMOS switch is connected to a level input

for controlling light-emitting working

* ok % % ¥
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