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(7) ABSTRACT

The present invention discloses a pixel compensation circuit
and method for an organic light emitting display. The circut
comprises a first transistor, a second transistor, a third tran-
sistor, a fourth transistor, a driving transistor, a capacitor, and
an organic light emitting element. The first transistor trans-
mits a data signal to a first plate of the capacitor; the second
transistor applies a reference voltage to the first plate of the
capacitor; the driving transistor determines a magnitude of a
driving current; the third transistor establishes a connection
between the gate electrode and the drain electrode of the
driving transistor; the fourth transistor passes the driving
current from the driving transistor to the organic light emit-
ting element; and the organic light emitting element emits
light in response to the driving current.

(2006.01)

VDD

VYdata TTL - ¥ "&‘
T2 B ||
1
T4
11
EMIT




Patent Application Publication Jul. 2,2015 Sheet 1 of 9 US 2015/0187266 A1

SELECT  Vref Ybb

EMIT

FiG. 1



Patent Application Publication Jul. 2,2015 Sheet 2 of 9 US 2015/0187266 A1

Vdata Vref

sl

FiG. 2



Patent Application Publication Jul. 2,2015 Sheet 3 of 9 US 2015/0187266 A1

% ! ! ! |

| ] { ! !

] ! !

Vidata 3f § §
{ ! {

! ! !

! i ! |

! - ! !

81 } ! f
{ ! {

i { { !

§ } { ! !

3& § i
N f ! |
{ ! {

§ ! % ! |

| : i !

% ! |

S3 | ! !
| | !

% f ! ! !

[ 5 S B ¥ VS B S & B B © S

§ ! ! ! |

FiG. 3



Patent Application Publication Jul. 2,2015 Sheet 4 of 9 US 2015/0187266 A1

Vata Vrel

¥

£

s

¥

2

%

§

$

H

P

&*-x«;-% 3

) [ s
N Tl Ve 0
LSS ; »‘\‘ &S

HS

sa‘mv’s»g A

K :

i H

3

Wl
FLa AT
RS

PVEE

FiG. 4



US 2015/0187266 A1

Jul. 2,2015 Sheet 5 of 9

Patent Application Publication

P

o

. sooot

S s s s

- S
o v

B st 3 e B 4

R R
P

a0

%
x

Y
3
a

Fad Ml e o Vs 7S
£2

N
R 00 00 0 4 QRN X, A O K RN AR

Md
-

P Y

st
Gt D e e

b P B A
* E

ot

z -
b oF G

NP
D
R

! OLED

FiG. 5



US 2015/0187266 A1

Jul. 2,2015 Sheet 6 of 9

Patent Application Publication

&

724
Tl
ki 3409
S
R Bl B P b B B
¥
ks
k3
£
K3
R4
x
K3
g

¥
H o,
; / Ve,
oo -
H Gdonts Lo
A hlaﬁ.w 7y
2 sl Lz
PO SXWRSEY VY Pl m.\ Yo,
s ettt >
; e : : .
ool i i ey, G .Ns\is.ix@eeﬂui‘,ssaiﬂfaw& L hwew
o i B4 4 g
b % k4 2 Bgpans
sty B e s A g
AR50 8 g
o ]
T 3
3 4
3 5 3
m femnd
. s %
: s I
; e IR 5 o
: = e
: .
s u@.!v(m ¥
$ b
% 4 i
L]
: b4 4
E 3 'y
% i 4 L A L S P . e P e o

0 R s o 1 e s R i e R R T o R R i Rl S5 0y e i R K K Ky

e T R R S S R

*

FIG. 6



Patent Application Publication Jul. 2,2015 Sheet 7 of 9 US 2015/0187266 A1

Vdata Vrel

%
E3
kit itk i e i 4

O
&

LA

b
g
S
T
3
¥
T
¥
¥
+
j
s o g e

72 . .5 P L R R P Y 3 2 P

N R T TR SUT Y
st
B B cenengrnninne
BN N
NG Mo
3 Vel 'Q REx 3
¥
8 3 X "
: 3
§ b
H 3
§ 3
8 M
X
N
¥ ¢ &
: M3
3 [t S
] : § “} T
§ 4\;&0&\?&‘.\\8 svm.; S 22 0 22 2 ‘3 QV
b3 i3
b3 2
oeei e o o oo e
PN RGN R
W
¥
R
3

3 3
B ™N
}Q‘i\g\ R Q‘}
2

- OLED

PVEE
SR OIS S
; R

FiG. 7



Patent Application Publication Jul. 2,2015 Sheet 8 of 9 US 2015/0187266 A1

Node Resetting

!
N
200
.«‘\K‘-A
&

Threshold Detecting

Data Inputting

- )
s_.% £330
PRt &‘.{}\i
o 2 R
=

Light Emitting

FiG. 8



US 2015/0187266 A1

Jul. 2,2015 Sheet 9 of 9

Patent Application Publication

Vadabn

3§§s§a§z¥§:a§a§§s ia

ey
5
o
73
Gonns

smcnt a3 0%

5% % 5%

FiG. 8



US 2015/0187266 A1l

ORGANIC LIGHT EMITTING DISPLAY AND
PIXEL COMPENSATION CIRCUIT AND
METHOD FOR ORGANIC LIGHT EMITTING
DISPLAY

CROSS-REFERENCES TO RELATED
APPLICATIONS

[0001] This application claims the benefit of priority to
Chinese Patent Application No. 201310746962.7, filed with
the Chinese Patent Office on Dec. 30, 2013 and entitled
“PIXELL, COMPENSATION CIRCUIT AND METHOD
FOR ORGANIC LIGHT EMITTING DISPLAY”, the con-
tent of which is incorporated herein by reference in its
entirety.

TECHNICAL FIELD

[0002] The present invention relates to the field of organic
light emitting display technologies, in particular to an organic
light emitting display, and a pixel compensation circuit and
method for an organic light emitting display.

BACKGROUND OF THE INVENTION

[0003] An organic light emitting display is a film light
emitting device made of organic semi-conductive material
and driven by a direct current voltage, and the film light
emitting device includes aglass substrate and a very thin layer
of organic material coated on the glass substrate. When cur-
rent flows through the organic material, the organic material
emits lights actively without any backlight.

[0004] Because the luminescence brightness emitted by the
organic light emitting display is related to a magnitude of the
current flowing through the organic light emitting display, the
electrical performance of thin film transistors (TFTs) acting
as drivers for the organic light emitting display directly influ-
ence the display effect of the organic light emitting display.
Specifically, a drift in the threshold voltage of a thin film
transistor may cause an uneven brightness of the whole
organic light emitting display.

[0005] To improve the display effect of the organic light
emitting display, a driving circuit for pixel compensation is
utilized in the organic light emitting display. FIG. 1 is a
schematic view ofa pixel compensation circuit for an organic
light emitting display in the prior art. As shown in FIG. 1, the
pixel compensation circuit includes one capacitor and five
thin film transistors, among which thin film transistors T2 and
T4 are turned on or off under the control of a signal SELECT,
and thin film transistors T3 and T5 are turned on or off under
the control of a signal EMIT. A reference voltage Vref is
inputted via the thin film transistor T3, a data voltage Vdata is
inputted via the thin film transistor T2, and a power supply
voltage Vdd is inputted via a thin film transistor T1.

[0006] During a driving process of the pixel compensation
circuit, initially the signal SELECT is at a low level while the
signal EMIT is at a high level, such that data DATA is inputted
to one end of the capacitor C1 and a threshold voltage Vth of
the thin film transistor T1 is detected at the other end of the
capacitor Cl1, and thus voltages on both ends of the capacitor
C1 are Vdd-Vth and Vdata, respectively. Then, the signal
SELECT changes to a high level and the signal EMIT
changes to a low level, therefore the potential at a point B is
Vref and the potential at a point A is Vref-Vdata+Vdd-Vth
because of a coupling effect of the capacitor C1.
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[0007] Then, a driving current for the light emitting of the
organic light emitting element OLED in FIG. 1 is:

Ids=K(Vsg-Vth)?=K(Vdd-(Vref-Vdata+Vdd-Vih)-
VthY’=K(Vdata-Vref)? ),

where K is a constant. At this time, the magnitude of the
driving current of the organic light emitting element OLED is
irrelevant to the threshold voltage of the driving transistor,
such that a function of pixel compensation is realized.

[0008] However, the above mentioned calculation is theo-
retically ideal. In practice, voltages at both ends of the capaci-
tor C1 change simultaneously when the signal SELECT is at
a low level and the signal EMIT is at a high level. If the size
of the data DATA in the current frame is much larger than that
of the data DATA in the preceding frame, then due to the
coupling effect of the capacitor C1 at the moment when the
signal SELECT is changed from a high level to alow level, the
potential at the point A is pulled up to a very high level
instantly. As a result, in the period of detecting the threshold
voltage of the thin film transistor T1, the detected threshold
voltage Vth' is inaccurate and is different from the actual
threshold voltage Vth by AVth, which leads to the inaccuracy
of subsequent threshold compensation. That is, if the poten-
tial at the point A is Vref-Vdata+Vdd-Vth', then the driving
current of the organic light emitting element OLED is

Ids=K(Vsg-Vthy=K(Vdata- Fref+AFth)? 03]

[0009] It can be seen from the above equation the pixel
compensation is ineffective because of the presence of the
AVth, and the organic light emitting display still has the
problem of uneven brightness.

BRIEF SUMMARY OF THE INVENTION

[0010] In view of this, embodiments of the present inven-
tion provide a pixel compensation circuit and method for an
organic light emitting display to solve the technical problem
of the low precision of the pixel compensation for the organic
light emitting display, to implement accurate compensation
for the threshold voltage.

[0011] Oneaspect of the present invention discloses a pixel
compensation circuit for an organic light emitting display,
comprising a first transistor, a second transistor, a third tran-
sistor, a fourth transistor, a driving transistor, a capacitor, and
an organic light emitting element; wherein, the first transistor,
which is under the control of a first driving signal, is config-
ured to control the transmission of a data signal to a first plate
of the capacitor; the second transistor, which is under the
control of a second driving signal, is configured to control the
application of a reference voltage to the first plate of the
capacitor; the driving transistor is configured to determine a
magnitude of a driving current, wherein the driving current
depends on a voltage difference between a gate electrode and
a source electrode of the driving transistor; the third transis-
tor, which is under the control of the first driving signal, is
configured to control the connecting and disconnecting
between the gate electrode and the drain electrode of the
driving transistor; the fourth transistor, which is under the
control of a third driving signal, is configured to conduct the
driving current from the driving transistor to an organic light
emitting element; and the organic light emitting element is
configured to emit light in response to the driving current.
[0012] Another aspect of the present invention discloses a
method for making pixel compensations using the pixel com-
pensation circuit, the pixel compensation circuit comprising a
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first transistor, a second transistor, a third transistor, a fourth
transistor, a driving transistor, and a capacitor, wherein, the
first transistor, which is under the control of a first driving
signal, is configured to control the transmission of a data
signal to a first plate of the capacitor; the second transistor,
which is under the control of a second driving signal, is
configured to control the application of a reference voltage to
the first plate of the capacitor; the driving transistor is con-
figured to determine a magnitude of a driving current,
wherein the driving current depends on a voltage difference
between a gate electrode and a source electrode of the driving
transistor; the third transistor, which is under the control of
the first driving signal, is configured to control the connecting
and disconnecting between the gate electrode and the drain
electrode of the driving transistor; and the fourth transistor,
which is under the control of a third driving signal, is config-
ured to conduct the driving current from the driving transistor
to an organic light emitting element; wherein, the first tran-
sistor, the second transistor, the third transistor, the fourth
transistor, and the driving transistor are p-type transistors; or
the first transistor, the second transistor, the third transistor,
and the fourth transistor are n-type transistors and the driving
transistor is a p-type transistor; the method comprises: a node
resetting step, a threshold detecting step, a data inputting step,
and a light emitting step.

[0013] Preferably, in the node resetting step, if the first
transistor, the second transistor, the third transistor, the fourth
transistor, and the driving transistor are p-type transistors, the
first driving signal and the third driving signal are at a low
level and the second driving signal is at a high level, so that the
first transistor, the third transistor, the fourth transistor, and
the driving transistor are turned on and the second transistor is
turned off;

[0014] if the first transistor, the second transistor, the third
transistor, and the fourth transistor are n-type transistors and
the driving transistor is a p-type transistor, the first driving
signal and the third driving signal are at a high level and the
second driving signal is at a low level, so that the first tran-
sistor, the third transistor, the fourth transistor, and the driving
transistor are turned on and the second transistor is turned off.
[0015] Preferably, in the threshold detecting step, if the first
transistor, the second transistor, the third transistor, the fourth
transistor, and the driving transistor are p-type transistors, the
first driving signal is at a low level, the second driving signal
is at a high level and the third driving signal changes from a
low level to a high level, so that the first transistor and the third
transistor are turned on, the second transistor and the fourth
transistor are turned off, and the driving transistor is turned
off if a voltage difference between the gate electrode and the
source electrode of the driving transistor is equal to a thresh-
old voltage of the driving transistor; and

[0016] if the first transistor, the second transistor, the third
transistor, and the fourth transistor are n-type transistors and
the driving transistor is a p-type transistor, the first driving
signal is at a high level, the second driving signal is at a low
level, and the third driving signal changes from a high level to
alow level, so that the first transistor and the third transistor
are turned on, the second transistor and the fourth transistor
are turned off, and the driving transistor is turned off if the
voltage difference between the gate electrode and the source
electrode of the driving transistor is equal to the threshold
voltage of the driving transistor.

[0017] The present invention reduces the impactof an para-
sitic capacitance coupling effect on the potential at anode and
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solves the problem of inaccurate threshold detecting, by
ensuring that voltages at both ends of a storage capacitor do
not change simultaneously in the process of compensating the
threshold voltage and the power supply line voltage drop,
therefore, the threshold voltage is precisely compensated to
achieve a good displaying effect.

BRIEF DESCRIPTION OF THE DRAWINGS

[0018] FIG. 11is a schematic view of a pixel compensation
circuit for an organic light emitting display in the prior art;
[0019] FIG. 2 is a schematic view of a pixel compensation
circuit for an organic light emitting display according to an
embodiment of the present invention;

[0020] FIG. 3isa time sequence diagram of driving signals
of the pixel compensation circuit for an organic light emitting
display according to an embodiment of the present invention;
[0021] FIG. 4 is a schematic view showing a current path
during a node reset stage T11 of the pixel compensation
circuit for an organic light emitting display according to an
embodiment of the present invention;

[0022] FIG. 5 is a schematic view showing a current path
during a threshold detecting stage T12 of the pixel compen-
sation circuit for an organic light emitting display according
to an embodiment of the present invention;

[0023] FIG. 6 is a schematic view showing a current path
during a data inputting stage T13 of the pixel compensation
circuit for an organic light emitting display according to an
embodiment of the present invention;

[0024] FIG. 7 is a schematic view showing a current path
during a light emitting stage T14 of the pixel compensation
circuit for an organic light emitting display according to an
embodiment of the present invention;

[0025] FIG. 8 is a flow chart of a pixel compensation
method for an organic light emitting display according to one
embodiment of the present invention; and

[0026] FIG. 9isa time sequence diagram of driving signals
of the pixel compensation circuit according to one embodi-
ment of the present invention.

DETAILED DESCRIPTION OF THE INVENTION

[0027] Technical solutions of the present invention will be
described below in conjunction with accompanying drawings
and with reference to specific embodiments. It is to be under-
stood that the specific embodiments described herein are only
illustrative of the invention but not to limit the present inven-
tion herein. It should be additionally noted that, for ease of
description, only relevant parts but not all parts of the present
invention are shown in the accompanying drawings.

[0028] FIG. 2is a schematic view of a pixel compensation
circuit for an organic light emitting display according to an
embodiment of the present invention. As shown in F1G. 2, the
pixel compensation circuit of this embodiment includes a first
transistor M1, a second transistor M2, a third transistor M3, a
fourth transistor M4, a driving transistor M0, a capacitor Cst,
and an organic light emitting element OLED.

[0029] A first electrode of the first transistor M1 is con-
nected to a data signal line to receive a data signal Vdata, a
second electrode of the first transistor M1 is connected to a
second electrode of the second transistor M2 and a first plate
of the capacitor Cst, and a first electrode of the second tran-
sistor M2 is connected to a reference voltage line to receive a
reference voltage Vref. A source electrode of the driving
transistor M0 is connected to a power supply voltage line to
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receive a power supply voltage PVDD, and a drain electrode
of the driving transistor M0 is connected to a second electrode
of the third transistor M3 and a first electrode of the fourth
transistor M4. A first electrode of the third transistor M3 is
connected to a gate electrode of the driving transistor M0 and
a second plate of the capacitor Cst. A second electrode of the
fourth transistor M4 is connected to the organic light emitting
element OLED.

[0030] In the pixel compensation circuit of this embodi-
ment, the first transistor M1 is controlled by a first driving
signal S1 to control the transmission of the data signal Vdata
to the first plate of the capacitor Cst. The second transistor M2
is controlled by a second driving signal S2 to control the
transmission of the reference voltage Vref'to the first plate of
the capacitor Cst. The driving transistor M0 is configured to
determine the magnitude of a driving current, which depends
on a voltage difference between the gate electrode and the
source electrode of the driving transistor M0. The third tran-
sistor M3 is controlled by the first driving signal S1 to estab-
lish a connection between the gate electrode and the drain
electrode of the driving transistor M0. The fourth transistor
M4 is controlled by a third driving signal S3 to pass the
driving current from the driving transistor M0 to the organic
light emitting element OLED. The organic light emitting
element OLED is configured to emit lights in response to the
driving current.

[0031] FIG. 3 isa time sequence diagram of driving signals
of the pixel compensation circuit for an organic light emitting
display according to an embodiment of the present invention.
It shall be noted that the time sequence diagram shown in FIG.
3 ismerely an example corresponding to the case in which the
first transistor M1, the second transistor M2, the third tran-
sistor M3, the fourth transistor M4, and the driving transistor
MO are p-type transistors.

[0032] In particular, the first driving signal S1 controls the
first transistor M1 and the third transistor M3, the second
driving signal S2 controls the second transistor M2, the third
driving signal S3 controls the fourth transistor M4, and Vdata
represents a data signal. Each of the first driving signal S1, the
second driving signal S2 and third driving signal S3 is pro-
vided by a gate electrode driving line of the organic light
emitting display.

[0033] The time sequernce of the driving by the pixel com-
pensation circuit of this embodiment includes a node reset
stage, a threshold detecting stage, a data inputting stage, and
alight emitting stage, which correspond to time periods T11,
T12, T13 and T14 in FIG. 3, respectively.

[0034] FIG. 4 is a schematic view showing a current path
during the node reset stage T11. FIG. 5 is a schematic view
showing a current path during the threshold detecting stage
T12. FIG. 6 is a schematic view showinga current path during
the data inputting stage T13. FIG. 7 is a schematic view
showing a current path during the light emitting stage T14.
For ease of description, the current paths are indicated by
arrows and the transistor(s) in an off state are shown by dotted
lines in FIGS. 4t0 7.

[0035] Operational principles of the pixel compensation
circuit for the organic light emitting display of an embodi-
ment of the present invention will be described in conjunction
with FIGS. 2 to 7 below.

[0036] As shown in FIGS. 3 and 4, in the node reset stage
T11, the first driving signal S1 is at a low level, so that the first
transistor M1 and the third transistor M3 are turned on. The
second driving signal S2 is at a high level, so that the second
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transistor M2 is turned off. The third driving signal S3 is at a
low level, so that the fourth transistor M4 is turned on. It can
be seen from FIG. 4 that the data signal Vdata is transmitted
to a first node N1, i.e. to the first plate of the capacitor Cst
through the first transistor M1. Meanwhile, a current path is
formed between the third transistor M3 and the fourth tran-
sistor M4, and a a low level PVEE at a cathode of the organic
light emitting element OLED is applied to a second node N2
through the current path between the third and fourth transis-
tors M3 and M4, as a result, the second plate of the capacitor
Cst and the gate electrode of the driving transistor M0 are at
a low level, so that the node reset stage of the pixel compen-
sation circuit is completed.

[0037] As shown in FIGS. 3 and 5, in the threshold detect-
ing stage T12, the first driving signal S1 is at a low level, so
that the first transistor M1 and the third transistor M3 are
turned on. The second driving signal S2 is at a high level, so
that the second transistor M2 is turned off. The third driving
signal 83 is at a high level, so that the fourth transistor M4 is
turned off. It can be seen from FIG. 5 that the gate electrode
of the driving transistor M0 is at a low level so that the driving
transistor M0 is turned on in the node reset stage T11, there-
fore a current path is formed between the driving transistor
MO0 and the third transistor M3, and the power supply voltage
PVDD is applied to the second node N2 through the formed
current path between the driving transistor M0 and the third
transistor M3, to pull up the potential at the second node N2
progressively. According to the voltage-current characteristic
of a transistor, if the voltage difference between the gate
electrode and the source electrode of the transistor is less than
the threshold voltage of the transistor, the transistor is turned
off. That is, if the voltage of the gate electrode of the driving
transistor M0 is pulled up to an extent that the voltage differ-
ence between the gate electrode and the source electrode of
the driving transistor M0 is less than or equal to the threshold
voltage Vth of the driving transistor M0, the driving transistor
MO is turned off. The potential at the source electrode of the
driving transistor M0 will be maintained at the power supply
voltage PVDD because the source electrode is connected to
the power supply voltage line, therefore, when the driving
transistor M0 is turned off, the potential at the gate electrode
of the driving transistor M0 is changed as PYDD-Vth, where
PVDD represents the power supply voltage and Vth repre-
sents the threshold voltage of the driving transistor M0.
[0038] At this point, the voltage difference V¢ between the
first plate and the second plate of the capacitor Cst is:

Ve=V2-V1=PVDD-Vth-Vdata (3),

Wherein, V2 represents the potential at the second node N2,
and V1 represents the potential at the first node N1.

[0039] During the threshold detecting stage T12, the volt-
age difference Ve between the first plate and the second plate
of the capacitor Cst contains the threshold voltage Vth of the
driving transistor M0. That is, the threshold voltage Vth of the
driving transistor M0 has been detected and stored in the
capacitor Cst in the threshold detecting stage T12.

[0040] As shown in FIGS. 3 and 6, in the data inputting
stage T13, the first driving signal S1 is at a high level, so that
the first transistor M1 and the third transistor M3 are turned
off. The second driving signal S2 is at a low level, so that the
second transistor is turned on. The third driving signal S3 is at
a high level, so that the fourth transistor M4 is turned off. It
can be seen from FIG. 6 that the reference voltage Vref is
applied through the second transistor M2 to the first node N1,
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i.e., the first plate of the capacitor Cst. Meanwhile, the third
transistor M3, the fourth transistor M4, and the driving tran-
sistor M0 are in an off state, that is, the second plate of the
capacitor Cst is suspended (or disconnected), therefore, the
voltage difference Ve between the first plate and the second
plate of the capacitor Cst is maintained constant. However,
since the potential at the first node N1 is changed to Vref, the
potential at the second node N2 is change to:

V2'=Ve+V1'=PVDD-Vth-Vdata+Vref 4).

[0041] That is, the data signal Vdata is coupled to the sec-
ond plate of the capacitor Cst through the capacitor Cst.
[0042] As shown in FIGS. 3 and 7, in the light emitting
stage T14, the first driving signal S1 is at a high level, so that
the first transistor M1 and the third transistor M3 are turned
off. The second driving signal S2 is at a low level, so that the
second transistor M2 is turned on. The third driving signal S3
is at a low level, so that the fourth transistor M4 is turned on.
It can be seen from FIG. 7 that a current path is formed
between the driving transistor M0 and the fourth transistor
M4. At this time, the voltage Vgs across the gate electrode and
the source electrode of the driving transistor M0 is:

Vgs=V2'"-PVDD=Vref- Vth- Vdata (5).

[0043] Since the driving transistor M0 is operating in a
saturation region, a driving current flowing through a channel
of the driving transistor M0 is determined by the voltage
difference between the gate electrode and the source elec-
trode of the driving transistor M0. Therefore, according to the
electrical characteristic of the transistor operating in the satu-
ration region, the driving current is obtained as:

I=K(Vsg-Vthy>=K(Vref-Vdata)? (6),

[0044] where I denotes the driving current generated by the
driving transistor M0, K is a constant, Vref represents the
reference voltage, and Vdata represents the data signal.
[0045] Because the fourth transistor M4 is operating in a
linear region, the driving current I can flow to the organic light
emitting element OLED via the fourth transistor M4, to drive
the organic light emitting element OLED to emit lights for
displaying.

[0046] Inapreferred embodiment of the present invention,
the signal line of the second driving signal S2 in the current
pixel may be connected to a third driving signal line of a
preceding pixel, while the signal line of the third driving
signal S3 in the current pixel may be connected to a second
driving signal line of a next pixel, thus a layout design of an
integrated circuit board is further simplified while achieving
the pixel compensation function of the present invention.
[0047] Tt is noted that the first transistor M1, the second
transistor M2, the third transistor M3, and the fourth transis-
tor M4 may be n-type transistors, while the driving transistor
MO0 is a p-type transistor. It can be understood by those skilled
in this art that, the actions in each of the steps described above
canbe achieved as well by inverting the first driving signal S1,
the second driving signal S2 and the third driving signal S3,
this will not be repeatedly described herein.

[0048] It can be seen from the above equation (6) that the
magnitude of the driving current I only depends on the refer-
ence voltage and the data signal, and is independent of the
threshold voltage of the driving transistor and the power
supply voltage, thereby achieving the effect of compensating
the threshold voltage and a power supply line voltage drop.
Moreover, during the entire driving process of the pixel com-
pensation circuit, it is ensured that the voltages at both ends of
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a storage capacitor will not change simultaneously, so as to
reduce the impact of a parasitic capacitance coupling effect
on the potential of a node, and to solve the problem of inac-
curate threshold detecting, thus an accurate pixel compensa-
tion effect is achieved in the organic light emitting display,
obtaining good displaying effect.

[0049] FIG. 8 is a flow chart of a pixel compensation
method for an organic light emitting display according to one
embodiment of the present invention. In this embodiment,
each of the first transistor M1, the second transistor M2, the
third transistor M3, the fourth transistor M4, and the driving
transistor M0 is a p-type transistor. As shown in FIG. 8, the
pixel compensation method includes following Steps 801 to
804,

[0050] Step 801: Node Resetting.

[0051] Specifically, in the step of node resetting, the first
driving signal and the third driving signal are at a low level
and the second driving signal is at a high level, in this case, the
first transistor, the third transistor, the fourth transistor, and
the driving transistor are turned on and the second transistor is
turned off. The data signal is transmitted to the first plate of
the capacitor through the first transistor.

[0052] Step 802: Threshold Detecting.

[0053] Specifically, in the step of threshold detecting, the
first driving signal is at a low level, the second driving signal
is at a high level, and the third driving signal changes from the
low level to the high level, in this case, the first transistor and
the third transistor are turned on, the second transistor and the
fourth transistor are turned off, and the driving transistor will
be turned off if the voltage difference between the gate elec-
trode and the source electrode of the driving transistor is equal
to a threshold voltage of the driving transistor. When the
driving transistor is turned off, the threshold voltage of the
driving transistor is stored in the capacitor.

[0054] Step 803: Data Inputting.

[0055] Specifically, in the step of data inputting, the first
driving signal changes from the low level to the high level, the
second driving signal changes from a high level to a low level,
and the third driving signal is at a high level, thus, the first
transistor, the third transistor, the fourth transistor, and the
driving transistor are turned off and the second transistor is
turned on. The data signal is coupled to the second plate of the
capacitor through the first transistor.

[0056] Step 804: Light Emitting.

[0057] Specifically, in the step of light emitting, the first
driving signal is at a high level, the second driving signal is at
a low level, and the third driving signal changes from a high
level to a low level, thus, the first transistor and the third
transistor are turned off, the second transistor and the fourth
transistor are turned on, and the driving current of the driving
transistor depends on the voltage difference between the gate
electrode and the source electrode of the driving transistor.
The driving current flows to the organic light emitting ele-
ment via the fourth transistor, so that the organic light emit-
ting element emits light for displaying in response to the
driving current.

[0058] FIG. 9isa time sequence diagram of driving signals
of one embodiment of the present invention. In this embodi-
ment of the present invention, as shown in F1G. 9, in the node
resetting step corresponding to a time sequence 121, the data
signal Vdata changes from a low level to a high level. In the
threshold detecting step corresponding to a time sequence
T22, the data signal Vdata changes from a high level to a low
level. Moreover, in the node resetting step corresponding to
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the time sequence T21, after the data signal Vdata changes
from the low level to the high level, the first driving signal S1
changes from a high level to a low level. In the threshold
detecting step corresponding to the time sequence T22,
before the data signal Vdata changes from a high level to alow
level, the first driving signal S1 changes from a low level to a
high level. That is, the time duration when the first transistor
M1 is at an on state is slightly shorter than the time duration
when the data signal Vdata is at a high level. In this way, it is
ensured that when the first transistor M1 is turned on under
the control of the first driving signal S1, the data signal Vdata
will inevitably be transmitted through the first transistor M1
to the first node N1, i.e., the first plate of the capacitor Cst,
such that the data signal Vdata is maintained unchanged in a
stage during which the first driving signal S1 is turned on.
[0059] In this preferred embodiment, the variations of the
second driving signal S2 and third driving signal S3, as well
as the variations of each signal in the data inputting step
(corresponding to the time sequence T23) and the light emit-
ting step (corresponding to the time sequence 124), are the
same as those described above, and therefore will not be
repeated herein for the sake of brevity.

[0060] It is noted that the first transistor M1, the second
transistor M2, the third transistor M3, and the fourth transis-
tor M4 may be n-type transistors while the driving transistor
MO0 is a p-type transistor. It can be understood by those skilled
in this art that, the actions in each of the steps described above
canbe achieved as well by inverting the first driving signal S1,
the second driving signal S2 and the third driving signal S3,
this will not be repeatedly described herein. That is, if the first
transistor, the second transistor, the third transistor, and the
fourth transistor are n-type transistors while the driving tran-
sistor is a p-type transistor, then,

[0061] inthe node resetting step, the first driving signal and
the third driving signal are at a high level and the second
driving signal is ata low level, thus the first transistor, the third
transistor, the fourth transistor, and the driving transistor are
turned on and the second transistor is turned off;

[0062] in the threshold detecting step, the first driving sig-
nal is at a high level, the second driving signal is at a low level,
and the third driving signal changes from a high level to a low
level, thus, the first transistor and the third transistor are
turned on, the second transistor and the fourth transistor are
turned off, and the driving transistor will be turned off if the
voltage difference between the gate electrode and the source
electrode of the driving transistor is equal to the threshold
voltage of the driving transistor;

[0063] in the data inputting step, the first driving signal
changes from a high level to a low level, the second driving
signal changes from a low level to a high level, and the third
driving signal is ata low level, thus the first transistor, the third
transistor, the fourth transistor, and the driving transistor are
turned off and the second transistor is turned on; and

[0064] inthe light emitting step, the first driving signal is at
alow level, the second driving signal is at a high level and the
third driving signal changes from a low level to a high level,
thus the first transistor and the third transistor are turned off,
the second transistor and the fourth transistor are turned on,
and the driving current of the driving transistor is determined
by the voltage difference between the gate electrode and the
source electrode of the driving transistor.

[0065] The effect of compensating the threshold voltage
and power supply line voltage drop is realized by this embodi-
ment. Moreover, during the entire driving process of the pixel
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compensation circuit, it is ensured that the voltages at both
ends of a storage capacitor will not change simultaneously, so
as to reduce the impact of a parasitic capacitance coupling
effect on the potential of a node, and to solve the problem of
inaccurate threshold detecting, thus the threshold voltage is
precisely compensated to achieve a good display effect.
[0066] Tt should be noted that the above description only
describes some embodiments and technical principles of the
present invention. Those skilled in this art will understand
that the present invention is not limited to the specific embodi-
ments described herein, and various apparent changes, rear-
rangements and substitutions may be made by those skilled in
this art without departing from the protecting scope of the
present invention. Therefore, although the present invention
has been described in detail as above in connection with the
embodiments, the present invention is not to limit thereto and
may include other equivalent embodiments without departing
from the conception of the present invention. However, the
protecting scope of the present invention is defined by the
following appended claims.

What is claimed is:

1. A pixel compensation circuit for an organic light emit-
ting display comprising a first transistor, a second transistor,
a third transistor, a fourth transistor, a driving transistor, and
a capacitor, wherein

the first transistor is configured to transmit a data signal to
a first plate of the capacitor in response to a first driving
signal;

the second transistor is configured to apply a reference
voltage to the first plate of the capacitor in response to a
second driving signal,

the driving transistor is configured to determine a magni-
tude of a driving current, wherein the driving current
depends on a voltage difference between a gate electrode
and a source electrode of the driving transistor;

the third transistor is configured to establish a connection
between the gate electrode and a drain electrode of the
driving transistor in response the first driving signal; and

the fourth transistor is configured to pass the driving cur-
rent from the driving transistor to an organic light emit-
ting element in response to a third driving signal.

2. The pixel compensation circuit according to claim 1,

wherein:

a first electrode of the first transistor is connected to a data
signal line, and a second electrode of the first transistor
is connected to a second electrode of the second transis-
tor and the first plate of the capacitor;

a second electrode of the second transistor is connected to
a reference voltage line;

the source electrode of the driving transistor is connected to
a power supply voltage line, and the drain electrode of
the driving transistor is connected to a second electrode
of the third transistor and a first electrode of the fourth
transistor;

a first electrode of the third transistor is connected to the
gate electrode of the driving transistorand a second plate
of the capacitor; and

a second electrode of the fourth transistor is connected to
the organic light emitting element.

3. The pixel compensation circuit according to claim 2,

wherein:

the first transistor, the second transistor, the third transistor,
the fourth transistor, and the driving transistor are p-type
transistors; or
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the first transistor, the second transistor, the third transistor,
and the fourth transistor are n-type transistors and the
driving transistor is a p-type transistor.

4. The pixel compensation circuit according to claim 1,
further comprising a time sequence comprising a node reset
stage, a threshold detecting stage, a data inputting stage, and
a light emitting stage.

5. The pixel compensation circuit according to claim 2,
further comprising a time sequence of the pixel compensation
circuit comprising a node reset stage, a threshold detecting
stage, a data inputting stage, and a light emitting stage.

6. The pixel compensation circuit according to claim 3,
further comprising a time sequence ofthe pixel compensation
circuit comprising a node reset stage, a threshold detecting
stage, a data inputting stage, and a light emitting stage.

7. The pixel compensation circuit according to claim 1,
further comprising a time sequence of the pixel compensation
circuit comprising a node reset stage, a threshold detecting
stage, a data inputting stage, and a light emitting stage.

8. The pixel compensation circuit according to claim 4,
wherein, in the node reset stage, a low voltage at a cathode of
the organic light emitting element is applied to the gate elec-
trode of the driving transistor through the third transistor and
the fourth transistor to turn on the driving transistor; and

the data signal is transmitted to the first plate of the capaci-

tor through the first transistor.

9. The pixel compensation circuit according to claim 4,
wherein, in the threshold detecting stage, a power supply
voltage is applied to a second plate of the capacitor through
the third transistor and the driving transistor, and the driving
transistor is turned off when the voltage difference between
the gate electrode and the source electrode of the driving
transistor is equal to a threshold voltage of the driving tran-
sistor;

when the driving transistor is turned off, the threshold

voltage of the driving transistor is stored on the capaci-
tor.

10. The pixel compensation circuit according to claim 4,
wherein, in the data inputting stage, a reference voltage is
applied to the first plate of the capacitor through the second
transistor, and the data signal is coupled to a second plate of
the capacitor through the first transistor.

11. The pixel compensation circuit according to claim 4,
wherein, in the light emitting stage, the source electrode of the
driving transistor has a voltage equal to a power supply volt-
age; and

the organic light emitting element emits light in response to

the driving current.

12. A method for pixel compensation using a pixel com-
pensation circuit, the pixel compensation circuit comprising a
first transistor, a second transistor, a third transistor, a fourth
transistor, a driving transistor, and a capacitor, wherein

the first transistor is configured to transmit a data signal to

a first plate of the capacitor in response to a first driving
signal;

the second transistor is configured to apply a reference

voltage to the first plate of the capacitor in response to a
second driving signal;

the driving transistor is configured to determine a magni-

tude of a driving current, wherein the driving current
depends on a voltage difference between a gate electrode
and a source electrode of the driving transistor;
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the third transistor is configured to establish a connection
between the gate electrode and the drain electrode of the
driving transistor in response to the first driving signal;
and
the fourth transistor is configured to pass the driving cur-
rent from the driving transistor to an organic light emit-
ting element in response to a third driving signal;
wherein, the first transistor, the second transistor, the third
transistor, the fourth transistor, and the driving transistor
are p-type transistors; or the first transistor, the second
transistor, the third transistor, and the fourth transistor
are n-type transistors and the driving transistor is a
p-type transistor;
the method comprising:
resetting a node;
detecting a threshold
inputting a data signal; and
emitting light.
13. The method for pixel compensation according to claim
12, wherein resetting the node comprises:
if the first transistor, the second transistor, the third tran-
sistor, the fourth transistor, and the driving transistor are
p-type transistors, the first driving signal and the third
driving signal are at a low level and the second driving
signal is at a high level, turning on the first transistor, the
third transistor, the fourth transistor, and the driving
transistor and turning off the second transistor; and
if the first transistor, the second transistor, the third tran-
sistor, and the fourth transistor are n-type transistors and
the driving transistor is a p-type transistor, the first driv-
ing signal and the third driving signal are at a high level
and the second driving signal is at a low level, tuning on
the first transistor, the third transistor, the fourth transis-
tor, and the driving transistor and turning off the second
transistor.
14. The method for pixel compensation according to claim
12, wherein detecting the threshold comprises:
if the first transistor. the second transistor, the third tran-
sistor, the fourth transistor, and the driving transistor are
p-type transistors, the first driving signalis at alow level,
the second driving signal is at a high level and the third
driving signal changes from a low level to a high level,
turning on the first transistor and the third transistor,
turning off the second transistor and the fourth transistor,
and turning off the driving transistor if a voltage differ-
ence betweern the gate electrode and the source electrode
of the driving transistor is equal to a threshold voltage of
the driving transistor; and
if the first transistor, the second transistor, the third tran-
sistor, and the fourth transistor are n-type transistors and
the driving transistor is a p-type transistor, the first driv-
ing signal is at a high level, the second driving signal is
at a low level, and the third driving signal changes from
a high level to a low level, turning on the first transistor
and the third transistor, tuning off the second transistor
and the fourth transistor, and turning off the driving
transistor if the voltage difference between the gate elec-
trode and the source electrode of the driving transistor is
equal to the threshold voltage of the driving transistor.
15. The method for pixel compensation according to claim
12, wherein inputting the data signal comprises:
if the first transistor, the second transistor, the third tran-
sistor, the fourth transistor, and the driving transistor are
p-type transistors, the first driving signal changes from a
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low level to a high level, the second driving signal
changes from a high level to a low level, and the third
driving signal is at a high level, turning off the first
transistor, the third transistor, the fourth transistor, and
the driving transistor, and turning on the second transis-
tor; and

if the first transistor, the second transistor, the third tran-
sistor, and the fourth transistor are n-type transistors and
the driving transistor is a p-type transistor, the first driv-
ing signal jumps from a high level to a low level, the
second driving signal changes from a low level to a high
level, and the third driving signal is at a low level, turning
off the first transistor, the third transistor, the fourth
transistor, and the driving transistor, and turning on the
second transistor.

16. The method for pixel compensation according to claim

12, wherein emitting light comprises:

if the first transistor, the second transistor, the third tran-
sistor, the fourth transistor, and the driving transistor are
p-type transistors, the first driving signal is at a high
level, the second driving signal is at a low level and the
third driving signal changes from a high level to a low
level, turning off the first transistor and the third transis-
tor, turning on the second transistor and the fourth tran-
sistor, and determining the driving current of the driving
transistor by the voltage difference between the gate
electrode and the source electrode of the driving transis-
tor; and

if the first transistor, the second transistor, the third tran-
sistor, and the fourth transistor are n-type transistors and
the driving transistor is a p-type transistor, the first driv-
ing signal is at a low level, the second driving signal is at
a high level, and the third driving signal jumps from a
low level to a high level, turning off the first transistor
and the third transistor, turning on the second transistor
and the fourth transistor, and determining the driving
current of the driving transistor by the voltage difference
between the gate electrode and the source electrode of
the driving transistor.
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17. The method for pixel compensation according to claim
12, wherein resetting the node comprises: changing the data
signal from a low level to a high level; and

detecting the threshold comprises: changing the data signal

from a high level to a low level.

18. The method for pixel compensation according to claim
17, wherein resetting the node further comprises: changing
the first driving signal after the data signal has changed from
the low level to the high level; and

detecting the threshold further comprises: changing the

first driving signal before the data signal changes from
the high level to the low level.

19. An organic light emitting display comprising a pixel
compensation circuit and an organic light emitting element,
wherein the pixel compensation circuit comprises a first tran-
sistor, a second transistor, a third transistor, a fourth transistor,
a driving transistor, and a capacitor, wherein:

the first transistor is configured to transmit a data signal to

a first plate of the capacitor in response to a first driving
signal;

the second transistor is configured to apply a reference

voltage to the first plate of the capacitor in response to a
second driving signal;

the driving transistor is configured to determine a magni-

tude of a driving current, wherein the driving current
depends on a voltage difference between a gate electrode
and a source electrode of the driving transistor;

the third transistor is configured to control the connecting

and disconnecting between the gate electrode and the
drain electrode of the driving transistor in response to the
first driving signal; and

the fourth transistor is configured to pass the driving cur-

rent from the driving transistor to an organic light emit-
ting element in response to a third driving signal,

wherein the organic light emitting element is configured to
emit light in response to the driving current.
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