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Description

BACKGROUND

1. Field

[0001] Embodiments relate to a pixel and an organic
light emitting display using the same.

2. Description of the Related Art

[0002] Recently, various flat panel displays (FPD) ca-
pable of reducing weight and volume, which are disad-
vantages of cathode ray tubes (CRT), have been devel-
oped. The FPDs include liquid crystal displays (LCD),
field emission displays (FED), plasma display panels
(PDP), and organic light emitting displays.
[0003] Among the FPDs, the organic light emitting dis-
plays may display images using organic light emitting
diodes (OLED) that generate light by the re-combination
of electrons and holes. The organic light emitting display
may have a high response speed and may be driven with
low power consumption.
[0004] The organic light emitting display may be divid-
ed into a passive matrix type (PMOLED) and an active
matrix type (AMOLED) in accordance with a method of
driving the OLEDs in the display.Patent document
US2008/150437 discloses pixel for an organic light emit-
ting display, the pixel comprising:a first transistor coupled
between a first power source and a first node, the first
transistor including a gate electrode coupled to a second
node;an organic light emitting diode coupled between
the first node and a second power source;a second tran-
sistor for supplying a data signal to the second node in
response to a scan signal. Patent document
US2010/207863 discloses a liquid crystal display pixel
including a storage capacitor implemented by one or two
MOS transistors.

SUMMARY

[0005] According to an embodiment, there is provided
a pixel including a first transistor coupled between a first
power source and a first node, the first transistor including
a gate electrode coupled to a second node, an organic
light emitting diode (OLED) coupled between the first
node and a second power source, a second transistor
for supplying a data signal to the second node in re-
sponse to a scan signal, a third transistor having a source
electrode and a drain electrode electrically coupled to
each other, the third transistor being coupled to the first
power source and the second node, and a fourth tran-
sistor having another source electrode and another drain
electrode electrically coupled to each other, the fourth
transistor being coupled between the second node and
the first node.
[0006] The data signal may have a first voltage or a
second voltage set to have a larger value than the first

voltage.
[0007] The third transistor may be configured to oper-
ate as a MOS capacitor when a data signal having the
first voltage is supplied to the second node. The fourth
transistor may be configured to operate as a MOS ca-
pacitor when a data signal having the second voltage is
supplied to the second node.
[0008] The third transistor may be configured to be
driven in a strong inversion mode when the data signal
having the first voltage is supplied to the second node.
The fourth transistor is configured to be driven in a strong
inversion mode when the data signal having the second
voltage is supplied to the second node.
[0009] The third transistor and the fourth transistor may
each include a semiconductor layer on a substrate, a
gate insulating layer on the semiconductor layer, a gate
electrode on the gate insulating layer, an interlayer insu-
lating layer on the gate electrode and the gate insulating
layer. The source electrode and the drain electrode of
the third transistor and the other source electrode and
other drain electrode of the fourth transistor may be on
the interlayer insulating layer and may be electrically cou-
pled to the semiconductor layer through contact holes in
the gate insulating layer and in the interlayer insulating
layer.
[0010] The source electrode, the drain electrode, the
other source electrode and the other drain electrode may
be in a form of one plate above the gate electrode. A
plurality of contact holes may be formed at an edge of
the plate such that a contact area between the source
and drain electrodes and the semiconductor layer of the
third transistor and another contact area between the oth-
er source and drain electrodes and the semiconductor
layer of the fourth transistor are increased.
[0011] The first to fourth transistors may be PMOS
transistors or NMOS transistors.
[0012] According to an embodiment, there is provided
an organic light emitting display, including a pixel unit
including pixels coupled to scan lines, data lines, a first
power source, and a second power source, a scan driver
for supplying scan signals to the pixels through the scan
lines, and a data driver for supplying data signals to the
pixels through the data lines, wherein each pixel includes
an organic light emitting diode (OLED) coupled between
a first node and the second power source, a first transistor
coupled between the first power source and the first node,
the first transistor including a gate electrode coupled to
a second node, a second transistor for supplying a data
signal to the second node in response to a scan signal,
a third transistor having a source electrode and a drain
electrode electrically coupled to each other, the third tran-
sistor being coupled between the first power source and
the second node, and a fourth transistor having another
source electrode and another drain electrode electrically
coupled to each other, the fourth transistor being coupled
between the second node and the first node.
[0013] The data signal may have a first voltage or a
second voltage, the second voltage having a larger value
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than the first voltage.
[0014] The third transistor may be configured to oper-
ate as a MOS capacitor when the data signal having the
first voltage is supplied to the second node. The fourth
transistor may be configured to operate as a MOS ca-
pacitor when the data signal having the second voltage
is supplied to the second node.
[0015] The third transistor may be configured to be
driven in a strong inversion mode when the data signal
having the first voltage is supplied to the second node.
The fourth transistor may be configured to be driven in a
strong inversion mode when the data signal having the
second voltage is supplied to the second node.
[0016] The third transistor and the fourth transistor may
each include a semiconductor layer on a substrate, a
gate insulating layer on the semiconductor layer, a gate
electrode on the gate insulating layer, an interlayer insu-
lating layer on the gate electrode and the gate insulating
layer. The source electrode and the drain electrode of
the third transistor and the other source electrode and
other drain electrode of the fourth transistor may be on
the interlayer insulating layer and may be electrically cou-
pled to the semiconductor layer through contact holes in
the gate insulating layer and in the interlayer insulating
layer.
[0017] The source electrode, the drain electrode, the
other source electrode and the other drain electrode may
be in a form of one plate above the gate electrode.
[0018] A plurality of contact holes may be formed at an
edge of the plate such that a contact area between the
source and drain electrodes and the semiconductor layer
of the third transistor and another contact area between
the other source and drain electrodes and the semicon-
ductor layer of the fourth transistor may be increased.
[0019] The first to fourth transistors may be PMOS
transistors or NMOS transistors.

BRIEF DESCRIPTION OF THE DRAWINGS

[0020] The accompanying drawings, together with the
specification, illustrate exemplary embodiments, and, to-
gether with the description, serve to explain the princi-
ples.

FIG. 1 is a view illustrating an organic light emitting
display according to an embodiment.
FIG. 2 is a view illustrating a pixel of the organic light
emitting display of Fig. 1 according to an embodi-
ment.
FIG. 3 is a waveform chart illustrating a method of
driving the pixel of FIG. 2.
FIG. 4 is a view illustrating a pixel of the organic light
emitting display of Fig. 1 according to another em-
bodiment.
FIG. 5 is a view illustrating the section of the pixel of
FIG. 2.
FIG. 6 is a layout diagram illustrating the pixel of FIG.
5.

FIG. 7 is a view illustrating the section of a pixel when
each of the source and drain electrodes of a third
transistor and the source and drain electrodes of a
fourth transistor is formed above each of the gate
electrode of the third transistor and the gate elec-
trode of the fourth transistor as one plate.
FIG. 8 is a layout diagram illustrating the pixel of FIG.
7.
FIG. 9 is a layout diagram illustrating a pixel in which
contact holes are additionally formed.

DETAILED DESCRIPTION

[0021] Detailed items of the other embodiments are
included in detailed description and drawings.
[0022] Embodiments will now be described more fully
with reference to the accompanying drawings, in which
exemplary embodiments of the invention are shown.
However, these may be embodied in many different
forms and should not be construed as being limited to
the embodiments set forth herein. In the drawings, when
a part is coupled to another part, the part may be directly
coupled to another part and the part may be electrically
coupled to another part with another element interposed.
In the drawings, parts that are not related to the embod-
iments may be omitted for clarity of description. The same
reference numerals in different drawings represent the
same element, and thus their description will be omitted.
[0023] Hereinafter, a pixel according to an embodi-
ment and an organic light emitting display using the same
will be described with reference to the embodiments and
the drawings for describing the embodiments.
[0024] FIG. 1 is a view illustrating an organic light emit-
ting display according to an embodiment.
[0025] Referring to FIG. 1, the organic light emitting
display according to the embodiment includes a pixel unit
20 including pixels 10 coupled to scan lines S1 to Sn,
data lines D1 to Dm, a first power source ELVDD, and a
second power source ELVSS, a scan driver 30 for sup-
plying scan signals to the pixels 10 through the scan lines
S1 to Sn, and a data driver 40 for supplying data signals
to the pixels 10 through the data lines D1 to Dm. The
organic light emitting display may further include a timing
controller 50 for controlling the scan driver 30 and the
data driver 40.
[0026] Each of the pixels 10 is coupled to the first power
source ELVDD and the second power source ELVSS.
[0027] Each of the pixels 10 that receive the first power
source ELVDD and the second power source ELVSS
generates light corresponding to a data signal by the cur-
rent that flows from the first power source ELVDD to the
second power source ELVSS via an organic light emitting
diode (OLED).
[0028] The scan driver 30 generates the scan signals
by the control of the timing controller 50 and supplies the
generated scan signals to the pixels 10 through the scan
lines S1 to Sn.
[0029] The data driver 40 generates the data signals
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by the control of the timing controller 50 and supplies the
generated data signals to the pixels 10 through the data
lines D1 to Dm.
[0030] In addition, the data driver 40 may operate so
that the data signals have a first voltage V1 or a second
voltage V2. Here, the second voltage V2 may be set to
be larger than the first voltage V1.
[0031] FIG. 2 is a view illustrating a pixel according to
an embodiment. In FIG. 2, for convenience sake, the pixel
10 coupled to the nth scan line Sn and the mth data line
Dm will be illustrated.
[0032] In particular, in this embodiment, transistors P1
to P4 that constitute the pixel 10 may be p-type metal
oxide semiconductor field effect (PMOS) transistors.
[0033] Referring to FIG. 2, each of the pixels 10 ac-
cording to an embodiment includes an organic light emit-
ting diode (OLED) and a pixel circuit 12 coupled to the
data line Dm and the scan line Sn to control the amount
of current supplied to the OLED.
[0034] The anode electrode of the OLED may be cou-
pled to the pixel circuit 12 and the cathode electrode of
the OLED is coupled to the second power source ELVSS.
The OLED generates light of predetermined brightness
to correspond to the current supplied from the pixel circuit
12.
[0035] The pixel circuit 12 controls the current that
flows from the first power source ELVDD to the second
power source ELVSS via the OLED to correspond to the
data signal supplied to the data line Dm when the scan
signal is supplied to the scan line Sn. Therefore, the pixel
circuit 12 may include a first transistor P1, a second tran-
sistor P2, a third transistor P3, and a fourth transistor P4.
[0036] The OLED is coupled between a first node N1
and the second power source ELVSS. In detail, the anode
electrode of the OLED may be coupled to the first node
N1 and the cathode electrode of the OLED may be cou-
pled to the second power source ELVSS.
[0037] The first transistor P1 as a driving transistor
generates the current corresponding to the data signal
supplied to the gate electrode of the first transistor P1 to
supply the generated current to the OLED. Therefore,
the first transistor P1 is coupled between the first power
source ELVDD and the first node N1 and the gate elec-
trode of the first transistor P1 is coupled to a second node
N2.
[0038] In detail, the source electrode of the first tran-
sistor P1 may be coupled to the first power source ELVDD
and the drain electrode of the first transistor P1 may be
coupled to the first node N1.
[0039] The second transistor P2 may supply the data
signal to the second node N2 in response to the supply
of the scan signal. The second transistor P2 is turned on
when the scan signal is supplied from the scan line Sn
and supplies the data signal from the data line Dm to the
gate electrode of the first transistor P1.
[0040] Therefore, the first transistor P1 generates the
current corresponding to the voltage level of the data
signal supplied to the gate electrode thereof to supply

the generated current to the OLED.
[0041] In detail, the gate electrode of the second tran-
sistor P2 may be coupled to the scan line Sn, the source
electrode of the second transistor P2 may be coupled to
the data line Dm, and the drain electrode of the second
transistor P2 may be coupled to the second node N2.
[0042] The third transistor P3 may operate as a kind
of metal oxide semiconductor (MOS) capacitor. The
source electrode of the third transistor P3 may be elec-
trically coupled to the drain electrode of the third transistor
P3. In detail, the source electrode and the drain electrode
of the third transistor P3 may be coupled to the first power
source ELVDD, and the gate electrode of the third tran-
sistor P3 may be coupled to the second node N2. There-
fore, the source and drain electrodes of the third transistor
P3 may be electrically coupled to each other and may be
electrically coupled to the source electrode of the first
transistor P1.
[0043] In particular, when a voltage (for example, the
first voltage V1 of the data signal) low enough - so that
a channel is formed in a semiconductor layer - is supplied
to the gate electrode of the third transistor P3, the sem-
iconductor layer and the gate electrode of the third tran-
sistor P3 between which a gate insulating layer is inter-
posed may operate as one capacitor having predeter-
mined capacitance.
[0044] The fourth transistor P4 may operate as a kind
of MOS capacitor like the third transistor P3. The source
electrode and the drain electrode of the fourth transistor
P4 may be electrically coupled to each other. In detail,
the source and drain electrodes of the fourth transistor
P4 may be coupled to the second node N2, and the gate
electrode of the fourth transistor P4 may be coupled to
the first node N1. Therefore, the source and drain elec-
trodes of the fourth transistor P4 may be electrically cou-
pled to each other and may be electrically coupled to the
gate electrode of the first transistor P1.
[0045] In particular, when a voltage (for example, the
second voltage V2 of the data signal) high enough - so
that the channel is formed in the semiconductor layer -
is supplied to the source and drain electrodes of the fourth
transistor P4, the semiconductor layer and the gate elec-
trode of the fourth transistor P4, between which the gate
insulating layer is interposed, may operate as one ca-
pacitor having predetermined capacitance.
[0046] The first node N1 may be defined as a contact
point at which the anode electrode of the OLED, the drain
electrode of the first transistor P1, and the gate electrode
of the fourth transistor P4 are coupled to each other.
[0047] The second node N2 may be defined as a con-
tact point at which the gate electrode of the first transistor
P1, the drain electrode of the second transistor P2, the
gate electrode of the third transistor P3, and the source
and drain electrodes of the fourth transistor P4 are cou-
pled to each other.
[0048] The first power source ELVDD as a high poten-
tial power source is coupled to the source electrode of
the first transistor P1.
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[0049] The second power source ELVSS as a low po-
tential power source having a voltage of a lower level
than the first power source ELVDD is coupled to the cath-
ode electrode of the OLED.
[0050] FIG. 3 is a waveform chart illustrating a method
of driving the pixel of FIG. 2. Hereinafter, referring to
FIGS. 2 and 3, the operation of the pixel 10 according to
the embodiment will be described.
[0051] First, in a first period T1, a scan signal having
a voltage of a low level is supplied and a data signal
having the first voltage V1 is supplied.
[0052] As the scan signal is supplied, the second tran-
sistor P2 is turned on and the data signal is supplied to
the second node N2 by the turned-on second transistor
P2.
[0053] The data signal supplied to the second node N2
has the first voltage V1, which is a sufficiently low voltage
such that, as the first voltage V1 is supplied to the gate
electrode of the third transistor P3, a channel is formed
in the semiconductor layer of the third transistor P3 so
that the third transistor P3 operates as a MOS capacitor.
[0054] However, as the first voltage V1 is supplied to
the source and drain electrodes of the fourth transistor
P4, since the channel is not formed in the semiconductor
layer of the fourth transistor P4, the fourth transistor P4
does not operate as a MOS capacitor.
[0055] Therefore, a voltage corresponding to a differ-
ence between the first power source ELVDD and the first
voltage V1 may be charged in the third transistor P3 that
operates as a MOS capacitor so that the gate-source
voltage of the first transistor P1 may be uniformly main-
tained until a next scan signal is supplied. Thus, the first
transistor P1 generates current corresponding to the cor-
responding gate-source voltage so that the OLED may
emit light.
[0056] Then, in a second period T2, a scan signal hav-
ing a voltage of a low level is supplied and a data signal
having the second voltage V2 is supplied.
[0057] As the scan signal is supplied, the second tran-
sistor P2 is turned on and the data signal is supplied to
the second node N2 by the turned-on second transistor
P2.
[0058] The data signal supplied to the second node N2
has the second voltage V2, which is a sufficiently high
voltage such that, as the second voltage V2 is supplied
to the gate electrode of the third transistor P3, the channel
is not formed in the semiconductor layer of the third tran-
sistor P3, and the third transistor P3 does not operate as
a MOS capacitor.
[0059] However, as the second voltage V2 is supplied
to the source and drain electrodes of the fourth transistor
P4, the channel is formed in the semiconductor layer of
the fourth transistor P4 so that the fourth transistor P4
operates as a MOS capacitor.
[0060] Therefore, a voltage corresponding to a differ-
ence between the second voltage V2 and the voltage
(the anode electrode voltage of the OLED) of the first
node N1 may be charged in the fourth transistor P4 that

operates as a MOS capacitor so that the first transistor
P1 is turned off, until a next scan signal is supplied, to
stop the emission of the OLED.
[0061] Thus, in the first period T1 where the data signal
having the first voltage V1 is supplied, the third transistor
P3 may operate as a MOS capacitor. However, in the
second period T2 where the data signal having the sec-
ond voltage V2 is supplied, the fourth transistor P4 may
operate as the MOS capacitor.
[0062] In addition, when the data signal having the first
voltage V1 is supplied to enhance the capacitor charac-
teristic of the third transistor P3, the third transistor P3
may operate in a strong inversion mode. When the data
signal having the second voltage V2 is supplied in order
to enhance the capacitor characteristic of the fourth tran-
sistor P4, the fourth transistor P4 may operate in the
strong inversion mode.
[0063] Therefore, the first voltage V1 of the data signal
may be set to have a voltage value of no more than the
anode electrode voltage of the OLED and the second
voltage V2 of the data signal may be set to have a voltage
value of no less than that of the first power source ELVDD.
[0064] FIG. 4 is a view illustrating a pixel according to
another embodiment. In particular, in this embodiment,
the transistors P1 to P4 that constitute the pixel 10 are
n-type metal oxide semiconductor field effect (NMOS)
transistors.
[0065] In this case, most of the elements of the pixel
illustrated in FIG. 4 are the same as the elements of the
pixel illustrated in FIG. 2. However, the conduction type
of the pixel illustrated in FIG. 4 is the reverse of the con-
duction type of the pixel illustrated in FIG. 2. Accordingly,
the coupling relationship between the third transistor P3
and the fourth transistor P4 is reversed.
[0066] That is, the source and drain electrodes of the
third transistor P3 are coupled to the second node N2
and the gate electrode of the third transistor P3 is coupled
to the first power source ELVDD.
[0067] In addition, the source and drain electrodes of
the fourth transistor P4 are coupled to the first node N1
and the gate electrode of the fourth transistor P4 is cou-
pled to the second node N2.
[0068] As a description of the operation of the pixel
according to the present embodiment, in the case where
the scan signal having the voltage of the high level is
supplied and the data signal having the first voltage V1
is supplied, the data signal is supplied to the second node
N2 by the turned-on second transistor P2.
[0069] The data signal supplied to the second node N2
has the first voltage V1, which is a sufficiently low voltage
such that, as the first voltage V1 is supplied to the source
and drain electrodes of the third transistor P3, a channel
is formed in the semiconductor layer of the third transistor
P3 so that the third transistor P3 operates as a MOS
capacitor.
[0070] However, as the first voltage V1 is supplied to
the gate electrode of the fourth transistor P4, since the
channel is not formed in the semiconductor layer of the
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fourth transistor P4, the fourth transistor P4 does not op-
erate as a MOS capacitor.
[0071] Therefore, the voltage corresponding to the dif-
ference between the first power source ELVDD and the
first voltage V1 may be charged in the third transistor P3,
which operates as a MOS capacitor. The gate-source
voltage of the first transistor P1 may be uniformly main-
tained until a next scan signal is supplied. Therefore, the
first transistor P1 may be turned off in a predetermined
period so that the emission of the OLED may be stopped.
[0072] When a scan signal having a voltage of a high
level is supplied and a data signal having the second
voltage V2 is supplied, the data signal is supplied to the
second node N2 by the turned-on second transistor P2.
[0073] The data signal supplied to the second node N2
has the second voltage V2, which is a sufficiently high
voltage such that, as the second voltage V2 is supplied
to the source and drain electrodes of the third transistor
P3, the channel is not formed in the semiconductor layer
of the third transistor P3, and the third transistor does not
operate as a MOS capacitor.
[0074] However, as the second voltage V2 is supplied
to the gate electrode of the fourth transistor P4, the chan-
nel is formed in the semiconductor layer of the fourth
transistor P4 so that the fourth transistor P4 operates as
a MOS capacitor.
[0075] Therefore, the voltage corresponding to the dif-
ference between the second voltage V2 and the voltage
(the voltage of the anode electrode of the OLED) of the
first node N1 may be charged in the fourth transistor P4,
which operates as a MOS capacitor so that the first tran-
sistor P1 generates a current corresponding to the cor-
responding gate-source voltage until a next scan signal
is supplied and that the OLED may emit light.
[0076] In addition, when the data signal having the first
voltage V1 is supplied to enhance the capacitor charac-
teristic of the third transistor P3, the third transistor P3
may operate in a strong inversion mode. When the data
signal having the second voltage V2 is supplied in order
to enhance the capacitor characteristic of the fourth tran-
sistor P4, the fourth transistor P4 may operate in a strong
inversion mode.
[0077] FIG. 5 is a view illustrating a cross-section of
the pixel of FIG. 2. FIG. 6 is a layout diagram illustrating
the pixel of FIG. 5.
[0078] Referring to FIGS. 5 and 6, the structures of the
first to fourth transistors P1 to P4 that constitute the pixel
10 will be described in detail.
[0079] The first to fourth transistors P1 to P4 are formed
on a substrate 100. The substrate 100 may be formed of
a material having an insulation property such as glass,
plastic, silicon, or synthetic resin and is preferably formed
of a transparent substrate such as a glass substrate.
[0080] First, the structure of the third transistor P3 will
be representatively described. The third transistor P3 in-
cludes a semiconductor layer 102, a gate insulating layer
103, a gate electrode 104, an interlayer insulating layer
105, and source/drain electrodes 106a and 106b.

[0081] In addition, a buffer layer 101 may be formed
on the substrate 100. The buffer layer 101 for preventing
contamination by impurities contained in the substrate
100 may be formed of an insulating material such as a
silicon oxide layer SiO2 or a silicon nitride layer SiNx.
[0082] The semiconductor layer 102 is formed on the
buffer layer 101 in a predetermined pattern. The semi-
conductor layer 102 may be formed of low temperature
polysilicon (LTPS) obtained by crystallizing amorphous
silicon deposited on the buffer layer 101 using a laser.
[0083] The gate insulating layer 103 is formed on the
semiconductor layer 102. The gate insulating layer 103
may be formed as a nitride layer or an oxide layer, for
example, a silicon oxide layer or a silicon nitride layer, or
other suitable materials.
[0084] The gate electrode 104 is formed on the gate
insulating layer 103 in a predetermined pattern. The in-
terlayer insulating layer 105 is formed on the gate elec-
trode 104.
[0085] The gate insulating layer 103 insulates the sem-
iconductor layer 102 from the gate electrode 104. The
interlayer insulating layer 105 insulates the gate elec-
trode 104 from the source/drain electrodes 106a and
106b.
[0086] The source/drain electrodes 106a and 106b are
formed on the interlayer insulating layer 105. The
source/drain electrodes 106a and 106b are electrically
coupled to both sides of the semiconductor layer 102
through contact holes ch formed in the gate insulating
layer 103 and the interlayer insulating layer 105.
[0087] The gate electrode 104 and the source/drain
electrodes 106a and 106b may be formed of a metal such
as Mo, W, Ti, and Al or an alloy or a lamination of the
above metals or other suitable materials.
[0088] A planarizing layer 107 is formed on the inter-
layer insulating layer 105 and the source/drain electrodes
106a and 106b and may be formed of a nitride or a oxide
or other suitable materials. The anode electrode 110 of
the OLED is formed in a part where the planarizing layer
107 is partially removed. The anode electrode 110 of the
OLED is electrically coupled to the drain electrode of the
first transistor P1.
[0089] In addition, a light emitting layer 112 is formed
on the anode electrode 110 of the OLED. The light emit-
ting layer 112 has a structure in which a hole transport
layer, an organic light emitting layer, and an electron
transport layer are laminated. A hole injection layer and
an electron injection layer may be further included.
[0090] In addition, the cathode electrode 114 of the
OLED is formed on the light emitting layer 112. The cath-
ode electrode 114 of the OLED is coupled to the second
power source ELVSS.
[0091] The above-described structure of the third tran-
sistor P3 may be applied to the remaining transistors P1,
P2, and P4. Accordingly, a description of the structure
as applied to remaining transistors P1, P2, and P4 will
not be repeated.
[0092] FIG. 7 is a view illustrating the cross-section of
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a pixel wherein the source and drain electrodes of a third
transistor and the source and drain electrodes of a fourth
transistor are each formed above the respective gate
electrode of the third transistor and the gate electrode of
the fourth transistor as one plate. FIG. 8 is a layout dia-
gram illustrating the pixel of FIG. 7.
[0093] Referring to FIGS. 5 and 6, the source electrode
106a and the drain electrode 106b of each of the third
transistor P3 and the fourth transistor P4 may be coupled
to each other without contacting the gate electrode 104.
However, referring to FIGS. 7 and 8, the source electrode
106a and the drain electrode 106b of each of the third
transistor P3 and the fourth transistor P4 may be formed
as one plate 130 above the gate electrode 104.
[0094] Therefore, additional capacitance may be se-
cured through an overlapping area formed between the
plate 130 formed by the source electrode 106a and the
drain electrode 106b and the gate metal 104.
[0095] FIG. 9 is a layout diagram illustrating a pixel in
which contact holes are additionally formed. Referring to
FIG. 9, a plurality of contact holes ch for coupling the
source/drain electrodes 106a and 106b of the third tran-
sistor P3 and the fourth transistor P4 to the respective
semiconductor layer 102 may be formed at the edge of
the plate 130 to increase the contact area between the
source/drain electrodes 106a and 106b and the semi-
conductor layer 102.
[0096] As the contact area between the source/drain
electrodes 106a and 106b and the semiconductor layer
102 increases, the data signal may be stably maintained.
[0097] Thus, in the third transistor P3, the contact holes
ch may be formed at the edge on the upper and lower
sides of the plate 130 formed by the source electrode
106a and the drain electrode 106b, and additional contact
holes ch may be formed at the edge on the right and left
sides of the plate 130.
[0098] In addition, in the fourth transistor P4, additional
contact holes ch may be formed at the edge only on the
left side so that the contact area of the source/drain elec-
trodes 106a and 106b and the semiconductor layer 102
may be increased.
[0099] By way of summation and review, an active ma-
trix type organic light emitting display (AMOLED) in-
cludes a storage capacitor for charging data signals. The
storage capacitor may be in the form of a metal-insulator-
metal (MIM) capacitor by doping polycrystalline silicon
with impurities. However, in this case, since a channel
doping mask for doping semiconductor is to be added,
manufacturing time and manufacturing cost are in-
creased. In contrast, exemplary embodiments may pro-
vide a pixel of a simple structure and an organic light
emitting display using the same, whereby manufacturing
time and manufacturing costs may be reduced by omit-
ting a channel doping mask.
[0100] While the embodiments been described in con-
nection with certain exemplary embodiments, it is to be
understood that the invention is not limited to the dis-
closed embodiments, but, on the contrary, is intended to

cover various modifications and equivalent arrange-
ments included within the scope of the appended claims,
and equivalents thereof.

Claims

1. A pixel (10) for an organic light emitting display, the
pixel comprising:

a first transistor (P1) coupled between a first
power source (ELVDD) and a first node (N1),
the first transistor (P1) including a gate electrode
coupled to a second node (N2);
an organic light emitting diode (OLED) coupled
between the first node (N1) and a second power
source (ELVSS);
a second transistor (P2) for supplying a data sig-
nal to the second node (N2) in response to a
scan signal;
the pixel being characterised in that it further
comprises a third transistor (P3) having a source
electrode (106a) and a drain electrode (106b)
coupled to each other, the third transistor (P3)
being coupled between the first power source
(ELVDD) and the second node (N2); and
a fourth transistor (P4) having a source elec-
trode and a drain electrode coupled to each oth-
er, the fourth transistor (P4) being coupled be-
tween the second node (N2) and the first node
(N1).

2. The pixel as claimed in claim 1, wherein:

the third transistor (P3) is configured to operate
as a metal oxide semiconductor (MOS) capac-
itor when a data signal having a first voltage (V1)
is supplied to the second node (N2), and
the fourth transistor (P4) is configured to operate
as a MOS capacitor when a data signal having
a second voltage (V2) is supplied to the second
node (N2), wherein the second voltage (V2) has
a larger value than the first voltage (V1).

3. The pixel as claimed in claim 2, wherein
the third transistor (P3) is configured to be driven in
a strong inversion mode when a data signal having
the first voltage (V1) is supplied to the second node
(N2), and
the fourth transistor (P4) is configured to be driven
in a strong inversion mode when a data signal having
the second voltage (V2) is supplied to the second
node (N2).

4. The pixel as claimed in one of the preceding claims,
wherein:

the third transistor (P3) and the fourth transistor

11 12 



EP 2 624 244 B1

8

5

10

15

20

25

30

35

40

45

50

55

(P4) each include:

a semiconductor layer (102) on a substrate
(100);
a gate insulating layer (103) on the semi-
conductor layer (102);
a gate electrode (104) on the gate insulating
layer (103);
an interlayer insulating layer (105) on the
gate electrode (104) and the gate insulating
layer (103); and

wherein the source electrode (106a) and the
drain electrode (106b) of the third transistor (P3)
and the source electrode and drain electrode of
the fourth transistor (P4) are on the interlayer
insulating layer (105) and are electrically cou-
pled to the semiconductor layer (102) through
contact holes (ch) in the gate insulating layer
(103) and in the interlayer insulating layer (105).

5. The pixel as claimed in claim 4, wherein the source
electrode (106a) and the drain electrode (106b) of
the third transistor (P3) are formed as one plate
above the gate electrode (104) and the source elec-
trode and drain electrode of the fourth transistor
(P4)are formed as one plate above the gate elec-
trode (104).

6. The pixel as claimed in claim 5, wherein a plurality
of contact holes (ch) are formed at an edge of the
plate such that a contact area between the source
and drain electrodes (106a, 106b) of the third tran-
sistor (P3) and the semiconductor layer (102) of the
third transistor (P3) and a contact area between the
source and drain electrodes of the fourth transistor
(P4) and the semiconductor layer of the fourth tran-
sistor (P4) are increased.

7. The pixel as claimed in one of the preceding claims,
wherein the first to fourth transistors (P1, P2, P3, P4)
are p-type metal oxide semiconductor (PMOS) tran-
sistors or n-type metal oxide semiconductor (NMOS)
transistors.

8. An organic light emitting display, comprising:

a pixel unit (20) including pixels (10) according
to one of the preceding claims, the pixels (10)
being coupled to scan lines (S 1, S2, Sn), data
lines (D 1, D2, Dm), a first power source
(ELVDD), and a second power source (ELVSS);
a scan driver (30) for supplying scan signals to
the pixels (10) through the scan lines (S1, S2,
Sn); and
a data driver (40) for supplying data signals to
the pixels (10) through the data lines (D1, D2,
Dm).

9. The organic light emitting display as claimed in claim
8, wherein the second transistor (P2) is coupled be-
tween a respective one of the data lines (Dm) and
the second node (N2), the second transistor (P2)
including a gate electrode coupled to a respective
one of the scan lines (Sn).

10. The organic light emitting display as claimed in one
of claims 8 and 9, wherein the data driver (40) is
adapted to supply a data signal having a first voltage
(V1) or a second voltage (V2), the second voltage
(V2) having a larger value than the first voltage (V1).

Patentansprüche

1. Pixel (10) für eine organische lichtemittierende An-
zeige, wobei der Pixel aufweist:

einen ersten Transistor (P1), der zwischen eine
erste Energiequelle (ELVDD) und einen ersten
Knoten (N1) gekoppelt ist, wobei der erste Tran-
sistor (P1) eine Gate-Elektrode, die mit einem
zweiten Knoten (N2) gekoppelt ist, aufweist;
eine organische lichtemittierende Diode
(OLED), die zwischen den ersten Knoten (N1)
und eine zweite Energiequelle (ELVSS) gekop-
pelt ist;
einen zweiten Transistor (P2) zum Anlegen ei-
nes Datensignals an den zweiten Knoten (N2)
in Reaktion auf ein Ansteuersignal;
wobei der Pixel dadurch gekennzeichnet ist,
dass er ferner aufweist:

einen dritten Transistor (P3), der eine Sour-
ce-Elektrode (106a) und eine Drain-Elek-
trode (106b), die miteinander gekoppelt
sind, aufweist, wobei der dritte Transistor
(P3) zwischen die erste Energiequelle
(ELVDD) und den zweiten Knoten (N2) ge-
koppelt ist; und
einen vierten Transistor (P4), der eine Sour-
ce-Elektrode und eine Drain-Elektrode, die
miteinander gekoppelt sind, aufweist, wo-
bei der vierte Transistor (P4) zwischen den
zweiten Knoten und den ersten Knoten (N1)
gekoppelt ist.

2. Pixel nach Anspruch 1, wobei:

der dritte Transistor (P3) konfiguriert ist, um als
Metalloxidhalbleiter (MOS)-Kondensator zu ar-
beiten, wenn ein Datensignal, das eine erste
Spannung (V1) aufweist, an den zweiten Knoten
(N2) angelegt wird, und
der vierte Transistor (P4) konfiguriert ist, um als
MOS-Kondensator zu arbeiten, wenn ein Daten-
signal, das eine zweite Spannung (V2) aufweist,
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an den zweiten Knoten (N2) angelegt wird, wo-
bei die zweite Spannung (V2) einen höheren
Wert als die erste Spannung (V1) aufweist.

3. Pixel nach Anspruch 2, wobei
der dritte Transistor (P3) konfiguriert ist, um in einem
Starkinversionsmodus angesteuert zu werden,
wenn ein Datensignal, das die erste Spannung (V1)
aufweist, an den zweiten Knoten (N2) angelegt wird,
und
der vierte Transistor (P4) konfiguriert ist, um in einem
Starkinversionsmodus angesteuert zu werden,
wenn ein Datensignal, das die zweite Spannung (V2)
aufweist, an den zweiten Knoten (N2) angelegt wird.

4. Pixel nach einem der vorhergehenden Ansprüche,
wobei:

der dritte Transistor (P3) und der vierte Transis-
tor (P4) jeweils aufweisen:

eine Halbleiterschicht (102) auf einem Sub-
strat (100);
eine Gate-Isolierschicht (103) auf der Halb-
leiterschicht (102);
eine Gate-Elektrode (104) auf der Gate-Iso-
lierschicht (103);
eine Zwischenschicht-Isolierschicht (105)
auf der Gate-Elektrode (104) und der Gate-
Isolierschicht (103); und

wobei die Source-Elektrode (106a) und die
Drain-Elektrode (106b) des dritten Transistors
(P3) und die Source-Elektrode und Drain-Elek-
trode des vierten Transistors (P4) auf der Zwi-
schenschicht-Isolierschicht (105) sind und
durch Kontaktlöcher (ch) in der Gate-Isolier-
schicht (103) und in der Zwischenschicht-Iso-
lierschicht (105) mit der Halbleiterschicht (102)
elektrisch gekoppelt sind.

5. Pixel nach Anspruch 4, wobei die Source-Elektrode
(106a) und die Drain-Elektrode (106b) des dritten
Transistors (P3) als eine Platte über der Gate-Elek-
trode (104) ausgebildet sind und die Source-Elek-
trode und Drain-Elektrode des vierten Transistors
(P4) als eine Platte über der Gate-Elektrode (104)
ausgebildet sind.

6. Pixel nach Anspruch 5, wobei eine Vielzahl von Kon-
taktlöchern (ch) an einem Rand der Platte derart aus-
gebildet ist, dass ein Kontaktbereich zwischen der
Source- und Drain-Elektrode (106a, 106b) des drit-
ten Transistors (P3) und der Halbleiterschicht (102)
des dritten Transistors (P3) und ein Kontaktbereich
zwischen der Source- und Drain-Elektrode des vier-
ten Transistors (P4) und der Halbleiterschicht des
vierten Transistors (P4) vergrößert sind.

7. Pixel nach einem der vorhergehenden Ansprüche,
wobei der erste bis vierte Transistor (P1, P2, P3, P4)
p-Typ-Metalloxidhalbleiter (PMOS)-Transistoren
oder n-Typ-Metalloxidhalbleiter (NMOS)-Transisto-
ren sind.

8. Organische lichtemittierende Anzeige, aufweisend:

eine Pixeleinheit (20), die Pixel (10) nach einem
der vorhergehenden Ansprüche aufweist, wobei
die Pixel (10) mit Ansteuerleitungen (S1, S2,
Sn), Datenleitungen (D1, D2, Dm), einer ersten
Energiequelle (ELVDD) und einer zweiten En-
ergiequelle (ELVSS) gekoppelt sind;
einen Ansteuertreiber (30) zum Anlegen von An-
steuersignalen an die Pixel (10) durch die An-
steuerleitungen (S1, S2, Sn); und
einen Datentreiber (40) zum Anlegen von Da-
tensignalen an die Pixel (10) durch die Daten-
leitungen (D1, D2, Dm).

9. Organische lichtemittierende Anzeige nach An-
spruch 8, wobei der zweite Transistor (P2) zwischen
eine jeweilige der Datenleitungen (Dm) und den
zweiten Knoten (N2) gekoppelt ist, wobei der zweite
Transistor (P2) eine Gate-Elektrode, die mit einer
jeweiligen der Ansteuerleitungen (Sn) gekoppelt ist,
aufweist.

10. Organische lichtemittierende Anzeige nach einem
der Ansprüche 8 und 9, wobei der Datentreiber (40)
angepasst ist, um ein Datensignal, das eine erste
Spannung (V1) oder eine zweite Spannung (V2) auf-
weist, anzulegen, wobei die zweite Spannung (V2)
einen höheren Wert als die erste Spannung (V1) auf-
weist.

Revendications

1. Pixel (10) pour un dispositif d’affichage électrolumi-
nescent organique, le pixel comprenant :

un premier transistor (P1) couplé entre une pre-
mière source d’alimentation (ELVDD) et un pre-
mier noeud (N1), le premier transistor (P1) com-
portant une électrode de grille couplée à un
deuxième noeud (N2) ;
une diode électroluminescente organique
(OLED) couplée entre le premier noeud (N1) et
une deuxième source d’alimentation (ELVSS) ;
un deuxième transistor (P2) pour fournir un si-
gnal de données au deuxième noeud (N2) en
réponse à un signal de balayage ;
le pixel étant caractérisé en ce qu’il comprend
en outre :

un troisième transistor (P3) ayant une élec-
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trode de source (106a) et un électrode de
drain (106b) couplées l’une à l’autre, le troi-
sième transistor (P3) étant couplé entre la
première source d’alimentation (ELVDD) et
le deuxième noeud (N2) ; et
un quatrième transistor (P4) ayant une élec-
trode de source et une électrode de drain
couplées l’une à l’autre, le quatrième tran-
sistor (P4) étant couplé entre le deuxième
noeud (N2) et le premier noeud (N1).

2. Pixel tel que revendiqué dans la revendication 1,
dans lequel :

le troisième transistor (P3) est configuré pour
fonctionner comme un condensateur à semi-
conducteur à oxyde métallique (MOS) lorsqu’un
signal de données ayant une première tension
(V1) est fourni au deuxième noeud (N2), et
le quatrième transistor (P4) est configuré pour
fonctionner comme un condensateur MOS lors-
qu’un signal de données ayant une deuxième
tension (V2) est fourni au deuxième noeud (N2),
la deuxième tension (V2) ayant une valeur su-
périeure à la première tension (V1).

3. Pixel tel que revendiqué dans la revendication 2,
dans lequel :

le troisième transistor (P3) est configuré pour
être attaqué dans un mode d’inversion forte lors-
qu’un signal de données ayant la première ten-
sion (V1) est fourni au deuxième noeud (N2), et
le quatrième transistor (P4) est configuré pour
être attaqué dans un mode d’inversion forte lors-
qu’un signal de données ayant la deuxième ten-
sion (V2) est fourni au deuxième noeud (N2).

4. Pixel tel que revendiqué dans l’une des revendica-
tions précédentes, dans lequel :

le troisième transistor (P3) et le quatrième tran-
sistor (P4) comportent chacun :

une couche semi-conductrice (102) sur un
substrat (100) ;
une couche isolante de grille (103) sur la
couche semi-conductrice (102) ;
une électrode de grille (104) sur la couche
isolante de grille (103) ;
une couche isolante intermédiaire (105) sur
l’électrode de grille (104) et la couche iso-
lante de grille (103) ; et

dans lequel l’électrode de source (106a) et
l’électrode de drain (106b) du troisième transis-
tor (P3) et l’électrode de source et l’électrode de
drain du quatrième transistor (P4) sont situées

sur la couche isolante intermédiaire (105) et sont
électriquement couplées à la couche semi-con-
ductrice (102) à travers des trous de contact (ch)
dans la couche isolante de grille (103) et dans
la couche isolante intermédiaire (105).

5. Pixel tel que revendiqué dans la revendication 4,
dans lequel l’électrode de source (106a) et l’électro-
de de drain (106b) du troisième transistor (P3) sont
formées en tant que plaque au-dessus de l’électrode
de grille (104) et l’électrode de source et l’électrode
de drain du quatrième transistor (P4) sont formées
en tant que plaque au-dessus de l’électrode de grille
(104).

6. Pixel tel que revendiqué dans la revendication 5,
dans lequel une pluralité de trous de contact (ch)
sont formés au niveau d’un bord de la plaque de
sorte qu’une zone de contact entre les électrodes de
source et de drain (106a, 106b) du troisième tran-
sistor (P3) et la couche semi-conductrice (102) du
troisième transistor (P3) et une zone de contact entre
les électrodes de source et de drain du quatrième
transistor (P4) et la couche semi-conductrice du qua-
trième transistor (P4) augmentent.

7. Pixel tel que revendiqué dans l’une des revendica-
tions précédentes, dans lequel les premier à qua-
trième transistors (P1, P2, P3, P4) sont des transis-
tors à semi-conducteur à oxyde métallique de type
p (PMOS) ou des transistors à semi-conducteur à
oxyde métallique de type n (NMOS).

8. Dispositif d’affichage électroluminescent organique,
comprenant :

une unité de pixels (20) comportant des pixels
(10) selon l’une des revendications précéden-
tes, les pixels (10) étant couplés à des lignes de
balayage (S1, S2, Sn), à des lignes de données
(D1, D2, Dm), à une première source d’alimen-
tation (ELVDD), et à une deuxième source d’ali-
mentation (ELVSS) ;
un pilote de balayage (30) pour fournir des si-
gnaux de balayage aux pixels (10) à travers les
lignes de balayage (S1, S2, Sn) ; et
un pilote de données (40) pour fournir des si-
gnaux de données aux pixels (10) à travers les
lignes de données (D1, D2, Dm).

9. Dispositif d’affichage électroluminescent organique
tel que revendiqué dans la revendication 8, dans le-
quel le deuxième transistor (P2) est couplé entre une
ligne respective des lignes de données (Dm) et le
deuxième noeud (N2), le deuxième transistor (P2)
comportant une électrode de grille couplée à une
ligne respective des lignes de balayage (Sn).
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10. Dispositif d’affichage électroluminescent organique
tel que revendiqué dans l’une des revendications 8
et 9, dans lequel le pilote de données (40) est adapté
pour fournir un signal de données ayant une premiè-
re tension (V1) ou une deuxième tension (V2), la
deuxième tension (V2) ayant une valeur supérieure
à la première tension (V1).

19 20 



EP 2 624 244 B1

12



EP 2 624 244 B1

13



EP 2 624 244 B1

14



EP 2 624 244 B1

15



EP 2 624 244 B1

16



EP 2 624 244 B1

17



EP 2 624 244 B1

18



EP 2 624 244 B1

19

REFERENCES CITED IN THE DESCRIPTION

This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

• US 2008150437 A [0004] • US 2010207863 A [0004]



专利名称(译) 使用其的像素和有机发光显示器

公开(公告)号 EP2624244B1 公开(公告)日 2017-05-17

申请号 EP2012182862 申请日 2012-09-04

[标]申请(专利权)人(译) 三星显示有限公司

申请(专利权)人(译) 三星DISPLAY CO.，LTD.

当前申请(专利权)人(译) 三星DISPLAY CO.，LTD.

[标]发明人 AHN JEONG KEUN
LEE WANG JO

发明人 AHN, JEONG-KEUN
LEE, WANG-JO

IPC分类号 G09G3/32

CPC分类号 G09G3/3233 G09G3/2014 G09G2300/0847

优先权 1020120011161 2012-02-03 KR

其他公开文献 EP2624244A1

外部链接 Espacenet

摘要(译)

用于有机发光显示器的像素（10）包括耦合在第一电源（ELVDD）和第
一节点（N1）之间的第一晶体管（P1），第一晶体管（P1）包括耦合到
第二节点的栅电极（ N2），耦合在第一节点（N1）和第二电源
（ELVSS）之间的有机发光二极管（OLED），用于响应于第二节点
（N2）向第二节点（N2）提供数据信号的第二晶体管（P2）扫描信号，
第三晶体管（P3），具有彼此电耦合的源电极（106a）和漏电极
（106b），第三晶体管（P3）耦合在第一电源（ELVDD）和第二节点
（ N2）和第四晶体管（P4）具有彼此电耦合的源电极和漏电极，第四晶
体管（P4）耦合在第二节点（N2）和第一节点（N1）之间。

https://share-analytics.zhihuiya.com/view/b7c36451-e0f4-47e3-ad70-de91172b32aa
https://worldwide.espacenet.com/patent/search/family/047008290/publication/EP2624244B1?q=EP2624244B1

