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PIXEL FOR ORGANIC LIGHT EMITTING
DIODE DISPLAY AND OLED DISPLAY

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims the priority benefit of the
Korean Patent Application No. 10-2018-0171836 filed on
Dec. 28, 2018, the entire contents of which is incorporated
herein by reference for all purposes as if fully set forth
herein.

BACKGROUND OF THE INVENTION

Technical Field

[0002] The present disclosure relates to a pixel for an
organic light emitting diode (OLED) display and an OLED
display.

Related Art

[0003] Flat panel displays (FPDs) have been widely used
in a monitor of a mobile computer, such as a notebook
computer and a tablet PC, and a mobile phone as well as a
monitor of a desktop computer due to the characteristics
advantageous for small-sized and light devices. Examples of
the flat panel display include a liquid crystal display (LCD),
a plasma display panel (PDP), a field emission display
(FED), and an organic light emitting diode (OLED) display.
[0004] Among the flat panel displays, the OLED display
has advantages of a fast response time, a wide viewing
angle, and the representation of luminance with high emis-
sion efficiency. Generally, the OLED display uses a transis-
tor, which is turned on by a scan signal, to apply a data
voltage to a gate electrode of a driving transistor, and
charges a storage capacitor with the data voltage supplied to
the driving transistor. In addition, the OLED display allows
an organic light emitting diode to emit light by outputting
the data voltage charged in the storage capacitor using an
emission control signal.

[0005] Driving transistors disposed in all pixels should
have the same electrical characteristics, but their electrical
characteristics are not uniform due to the process conditions
or a driving environment, etc. For that reason, a driving
current based on the same data voltage is different for each
pixel, and as a result, there is a luminance difference
between pixels. In order to solve this, an image quality
compensation technology is known to reduce the luminance
non-uniformity by sensing characteristic parameters (e.g.,
threshold voltage, mobility) of a driving transistor for each
pixel and properly correcting input data according to a
sensing result. An internal compensation method of the
image quality compensation technology controls a pixel
structure and a driving timing so that electrical characteris-
tics of the driving transistor are excluded while an organic
light emitting diode emits light. The internal compensation
method basically performs a sampling operation of increas-
ing a gate voltage of the driving transistor in a source
follower scheme to saturate the gate voltage at a predeter-
mined level.

[0006] The internal compensation method has a pixel
structure including a plurality of transistors, and respective
pixels operate in response to gate signals.

[0007] There is a need to reduce the number of transistors
of an internal compensation circuit in order to improve an
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aperture ratio and simplify the pixel structure. Further,
various methods have been continuously sought to improve
the drive reliability of the internal compensation circuit.

SUMMARY OF THE INVENTION

[0008] The present disclosure provides a pixel for an
organic light emitting diode (OLED) display and an OLED
display including a pixel circuit capable of simplifying a
pixel structure and increasing driving reliability.

[0009] One general aspect of the present disclosure
includes a pixel for an OLED display including a driving
transistor, a first transistor, a scan transistor, a first emission
control transistor, and an initialization control transistor. The
driving transistor includes a gate electrode connected to a
first node, a drain electrode connected to a second node, and
a source electrode connected to a third node. The first
transistor is connected between the first node and the second
node. The scan transistor is connected between the third
node and a data line. The first emission control transistor is
connected between the second node and an anode electrode
of an organic light emitting diode. The initialization control
transistor is connected between an input terminal of an
initialization voltage and the anode electrode of the organic
light emitting diode.

[0010] Another general aspect of the present disclosure
includes an OLED display including a display panel includ-
ing a plurality of pixels; a timing controller configured to
generate a data control signal and a gate control signal based
on timing signals; a data driver configured to generate a data
voltage based on image data and the data control signal
received from the timing controller and supply the data
voltage to the display panel; and a gate driver including a
level shifter and a shift register, the level shifter configured
to generate a gate clock based on the gate control signal
received from the timing controller, and the shift register
configured to generate a gate signal based on the gate clock
from the level shifter and output the gate signal to the
display panel.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011] The accompanying drawings, that can be included
to provide a further understanding of the disclosure and are
incorporated in and constitute a part of this specification,
illustrate embodiments of the disclosure and together with
the description serve to explain various principles of the
disclosure.

[0012] FIG. 1 illustrates configuration of an organic light
emitting diode (OLED) display according to the present
disclosure.

[0013] FIG. 2 illustrates a configuration of a shift register
according to a first embodiment of the present disclosure.

[0014] FIG. 3 illustrates a pixel structure according to the
first embodiment of the present disclosure.

[0015] FIG. 4 illustrates timing of driving signals accord-
ing to the first embodiment.

[0016] FIGS. 5 to 7 illustrate a drive of pixels according
to the first embodiment.

[0017] FIG. 8 schematically illustrates a pixel structure
according to a comparative example.

[0018] FIG. 9 illustrates configuration of a shift register
according to a second embodiment of the present disclosure.
[0019] FIG. 10 illustrates a pixel structure according to the
second embodiment.
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[0020] FIG. 11 illustrates configuration of a shift register
according to a third embodiment of the present disclosure.
[0021] FIG. 12 illustrates a pixel structure according to the
third embodiment.

[0022] FIG. 13 illustrates an example of timing of driving
signals according to the third embodiment.

[0023] FIG. 14 illustrates another example of timing of
driving signals according to the third embodiment.

DETAILED DESCRIPTION OF THE
EMBODIMENTS

[0024] Reference will now be made in detail to embodi-
ments of the disclosure, examples of which are illustrated in
the accompanying drawings. Wherever possible, the same
reference numbers will be used throughout the drawings to
refer to the same or like parts. Detailed descriptions of
known arts will be omitted if such can mislead the embodi-
ments of the disclosure.

[0025] In a gate driver according to the present disclosure,
switch elements can be implemented as transistors of n-type
or p-type metal oxide semiconductor field effect transistor
(MOSFET) structure. Embodiments of the present disclo-
sure describe p-type transistors as an example, but are not
limited thereto and can use different types of transistors. A
transistor is a three-electrode element including a gate, a
source, and a drain. The source is an electrode for supplying
carriers to the transistor. The carriers within the transistor
begin to flow from the source. The drain is an electrode that
allows that carriers within the transistor to exit to the
outside. For example, carriers in the MOSFET flow from the
source to the drain. In case of an n-type MOSFET (NMOS),
because carriers are electrons, a source voltage is less than
a drain voltage so that electrons can flow from a source to
a drain. In the n-type MOSFET, because electrons flow from
the source to the drain, a current flows from the drain to the
source. In case of a p-type MOSFET (PMOS), because
carriers are holes, a source voltage is greater than a drain
voltage so that the holes can flow from a source to a drain.
In the p-type MOSFET, because the holes flow from the
source to the drain, a current flows from the source to the
drain. It should be noted that the source and drain of the
MOSFET are not fixed. For example, the source and drain
of the MOSFET can be changed depending on an applied
voltage. Thus, embodiments of the present disclosure should
not be limited due to the source and the drain of the
transistor.

[0026] FIG. 1 illustrates an organic light emitting diode
(OLED) display according to one or more embodiments of
the present disclosure. All the components of the OLED
display according to all embodiments of the present disclo-
sure are operatively coupled and configured.

[0027] Referring to FIG. 1, an OLED display according to
the present disclosure includes a display panel 100, a data
driver 300, gate drivers, and a timing controller 200, where
the gate drivers include a level shifter 400 and a shift register
500.

[0028] A plurality of data lines DL1 to DL(m) and a
plurality of gate lines GL1 to GL(n) are disposed in a display
area AA of the display panel 100, and pixels P for an image
display are disposed at the intersections of the gate and data
lines.

[0029] Each of the gate lines GL1 to GL(n) can include a
scan line, an emission line, etc., and can vary according to
implementation examples of the pixel P.
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[0030] The timing controller 200 generates a data control
signal and a gate control signal based on timing signals
provided from a host 100, such as a vertical sync signal
Vsyne, a horizontal sync signal Hsyne, and a data enable
signal DE. The data control signal controls operation timing
of the data driver 300, and the gate control signal controls
operation timing of the gate drivers.

[0031] The data driver 300 generates a data voltage based
on the data control signal and image data provided from the
timing controller 200 and supplies the data voltage to the
data lines DL.

[0032] The gate drivers include the level shifter 400 and
the shift register 500. The level shifter 400 generates a gate
clock GCLK based on the gate control signal provided from
the timing controller 200. The shift register 500 generates a
gate signal based on a gate clock GCLK output by the level
shifter 400 and outputs the gate signal to the gate lines GL.
To this end, the shift register 500 includes shift registers that
are connected to each other in cascade. The shift register 500
can be directly formed on a non-display area NAA of the
display panel 100 according to a gate-driver In panel (GIP)
method.

[0033] FIG. 2 illustrates a shift register according to a first
embodiment of the present disclosure. FIG. 3 illustrates a
pixel structure according to the first embodiment, where the
pixel structure of FIG. 3 can be used in the OLED display
of FIG. 1.

[0034] Referring to FIGS. 2 and 3, the shift register 500
according to the first embodiment includes an emission
signal generator 510 and a scan signal generator 520. First
to n-th emission drivers EMD1 to EMD(n) of the emission
signal generator 510 are connected to each other in cascade,
and first to n-th scan drivers SD1 to SD(n) of the scan signal
generator 520 are connected to each other in cascade.

[0035] The emission signal generator 510 includes the first
to n-th emission drivers EMD1 to EMD(n). The first emis-
sion driver EMD1 generates an emission signal EM1 and
applies the emission signal EM1 to a first emission control
transistor T4 of a first pixel line HL.1 and a second emission
control transistor T3 of a second pixel line HL.2. The n-th
emission driver EMD(n) generates an emission signal
EM(n) and applies the emission signal EM(n) to a first
emission control transistor T4 of an n-th pixel line HL(n).

[0036] The scan signal generator 520 includes the first to
n-th scan drivers SD1 to SD(n). The first scan driver SD1
generates a first scan signal SCAN1 and applies the first scan
signal SCANI to a scan transistor T2 of the first pixel line
HL1 and a first transistor T1 and a fifth transistor T5 of the
second pixel line HL2. The n-th scan driver SD(n) generates
an n-th scan signal SCAN(n) and applies the n-th scan signal
SCAN(n) to a scan transistor T2 of the n-th pixel line HL(n).
[0037] With reference to FIG. 3, a detailed configuration
of a pixel disposed on the n-th pixel

[0038] Attorney Docket No.: 1630-1908PUS1 line is
described as follows. Each pixel P of FIG. 1 can have the
pixel configuration shown in FIG. 3.

[0039] As shown in FIG. 3, the pixel (e.g., P) according to
the first embodiment includes an organic light emitting
diode OLED, a driving transistor DT, first transistors T1, a
scan transistor (hereinafter referred to as a second transistor)
T2, a first emission control transistor (hereinafter referred to
as a fourth transistor) T4, a second emission control tran-
sistor (hereinafter referred to as a third transistor) T3, an
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initialization control transistor (hereinafter referred to as a
fifth transistor) T5, and a storage capacitor Cst.

[0040] The organic light emitting diode OLED emits light
by a driving current supplied from the driving transistor DT.
An anode electrode of the organic light emitting diode
OLED 1is connected to a fourth node N4, and a cathode
electrode thereof is connected to an input terminal of a low
potential driving voltage VSS.

[0041] The driving transistor DT controls a driving current
applied to the organic light emitting diode OLED depending
on a source-to-gate voltage Vsg of the driving transistor DT.
A gate electrode of the driving transistor DT is connected to
a first node N1, a source electrode thereof 1s connected to a
third node N3, and a drain electrode thereof is connected to
a second node N2.

[0042] The first transistor T1 includes a gate electrode
connected to an (n-1)th scan line SL(n-1), a drain electrode
connected to the first node N1, and a source electrode
connected to the second node N2. The first transistor T1
diode-connects the first node N1 to the second node N2 in
response to an (n-1)th scan signal SCAN(n-1).

[0043] The second transistor T2 includes a gate electrode
connected to an n-th scan line SL(n), a source electrode
connected to the data line DL, and a drain electrode con-
nected to the third node N3. The second transistor T2 writes
a data voltage Vdata from the data line DL to the third node
N3 in response to an n-th scan signal SCAN(n).

[0044] The third transistor T3 includes a gate electrode
connected to an (n-1)th emission line EML(n-1), a source
electrode connected to an input terminal of a high potential
driving voltage VDD, and a drain electrode connected to the
third node N3. The third transistor T3 provides the high
potential driving voltage VDD to the third node N3 in
response to an (n-1)th emission signal EM(n-1).

[0045] The fourth transistor T4 includes a gate electrode
connected to an n-th emission line EML(n), a source elec-
trode connected to the third node N3, and a drain electrode
connected to the fourth node N4. The fourth transistor T4
connects the third node N3 to the fourth node N4 in response
to an n-th emission signal EM(n).

[0046] The fifth transistor T5 includes a gate electrode
connected to the (n-1)th scan signal SCAN(n-1), a source
electrode connected to the fourth node N4, and a drain
electrode connected to an input terminal of an initialization
voltage Vinit. The fifth transistor T5 writes the initialization
voltage Vinit to the fourth node N4 in response to the (n-1)th
scan signal SCAN(n-1).

[0047] The storage capacitor Cst is connected between the
first node N1 and the input terminal of the high potential
driving voltage VDD.

[0048] FIG. 4 illustrates timing of driving signals accord-
ing to the first embodiment. FIGS. 5 to 7 illustrate an
operation of a pixel depending on a drive timing according
to the first embodiment. The operations of FIGS. 4-7 can be
applied to the OLED display of FIG. 1.

[0049] Referring to FIGS. 4 and 5, in an initialization
period D1, the (n-1)th scan signal SCAN(n-1) and the n-th
emission signal EM(n) are applied as a turn-on voltage, and
the n-th scan signal SCAN(n) and the (n-1)th emission
signal EM(n-1) are applied as a turn-off voltage.

[0050] As a result, the first transistor T1, the fourth tran-
sistor T4, and the fifth transistor T5 are turned on, and the
first node N1 is initialized to an initialization voltage Vinit.
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[0051] Referring to FIGS. 4 and 6, in a sampling period
Ds, the n-th scan signal SCAN(n) and the (n-1)th scan signal
SCAN(n-1) are applied as a turn-on voltage, and the (n-1)th
emission signal EM(n-1) and the n-th emission signal EM(n)
are applied as a turn-off voltage.
[0052] The second transistor T2 writes the data voltage
Vdata from the data line DL to the third node N3 in response
to the n-th scan signal SCAN(n). The first transistor T1 is
turned on in response to the (n-1)th scan signal SCAN(n-1)
to diode-connect the first node N1 to the second node N2.
[0053] In the sampling period Ds, the fourth transistor T4
is turned off, and thus the second node N2 becomes a
floating state. A voltage of the second node N2 increase by
a current flowing from the third node N3 to the second node
N2, and thus a voltage of'the first node N1 also increases. As
the voltage of the first node N1 increases, the source-to-gate
voltage Vsg of the driving transistor DT decreases. In the
sampling period Ds, the current flowing from the third node
N3 to the second node N2 flows until the Vsg of the driving
transistor DT is the same as a threshold voltage Vth of the
driving transistor DT. That is, in the sampling period Ds,
voltages of the first node N1 and the second node N2 are
saturated to a value (Vdata-Vthl) by subtracting an absolute
value of the threshold voltage Vth from the data voltage
Vdata written to the third node N3.
[0054] After the sampling period Ds, a holding period Dh
for improving the drive reliability can be maintained for a
predetermined period of time.
[0055] Referring to FIGS. 4 and 7, in an emission period
De, the n-th emission signal EM(n) and the (n-1)th emission
signal EM(n-1) are applied as a turn-on voltage, and the n-th
scan signal SCAN(n) and the (n-1)th scan signal SCAN(n-1)
are applied as a turn-off voltage.
[0056] The third transistor T3 and the fourth transistor T4
are turned on, and a driving current Ioled from the input
terminal of the high potential driving voltage VDD via the
driving transistor DT enters an anode electrode of the
organic light emitting diode OLED.
[0057] In this instance, a voltage of a source node N3 of
the driving transistor DT corresponds to the high potential
driving voltage VDD, and a voltage of a gate node N1 of the
driving transistor DT corresponds to “Vdata-IVth|”. Thus, a
relation equation for the driving current Ioled flowing in the
organic light emitting diode OLED is as the following
Equation 1.

[OLED=k/2(Vsg—IVth)2=k2{(Vs-Vg)-[Vth|} 2=/

2{VDD-(Vdata-[Vthl)-Vthl}2=k2(VDD-

Vdata)2 [Equation 1]

[0058] In Equation 1, k/2 indicates a proportional constant
determined by electron mobility, a parasitic capacitance, and
a channel capacity, etc. of the driving transistor DT. As can
be seen from Equation 1, in the relation equation of the
driving current Ioled, the component of the threshold volt-
age Vth of the driving transistor DT is eliminated. Hence, an
influence of changes in the threshold voltage Vth on the
driving transistor DT is removed.

[0059] The display device according to the present disclo-
sure directly writes the data voltage Vdata to the third node
N3 corresponding to a source electrode of the driving
transistor DT in the sampling period Ds.

[0060] On the contrary, FIG. § illustrates a pixel structure
according to a comparative example. As illustrated in FIG.
8, the pixel according to the comparative example includes
a capacitor Cst connected to the gate electrode of the driving
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transistor DT. The pixel writes a data voltage Vdata provided
from a data line DL to the capacitor Cst using a compen-
sation circuit CC. The capacitor Cst written with the data
voltage Vdata can generate a coupling phenomenon with
various parasitic capacitors formed in the pixel. Thus, in the
comparative example, a magnitude of the data voltage Vdata
written to the capacitor Cst is unstable, and hence an
emission luminance of an organic light emitting diode
OLED can vary.

[0061] On the other hand, the OLED display according to
one or more embodiments of the present disclosure can
prevent a luminance variation from occurring due to a
coupling phenomenon with parasitic capacitors because the
OLED display directly writes the data voltage Vdata to the
source electrode of the driving transistor DT.

[0062] The OLED display according to the first embodi-
ment can stabilize an initialization operation of the first node
N1 because the OLED display separately controls the third
transistor T3 and the fourth transistor T4. If the third
transistor T3 and the fourth transistor T4 are controlled by
the same emission signal EM(n), the input terminal of the
high potential driving voltage VDD and the third node N3
are electrically connected in the initialization period D1.
Thus, the high potential driving voltage VDD is applied to
the third node N3, and as a result, the initialization voltage
Vinit written to the first node N1 can be unstable.

[0063] However, in the first embodiment, because the
third transistor T3 can be turned off in the initialization
period D1, the initialization voltage Vinit can be stably
written to the first node N1.

[0064] In the OLED display according to the present
disclosure, the first transistor T1 is used for the diode
connection in the sampling period. Further, the present
disclosure writes the initialization voltage Vinit to the gate
electrode of the driving transistor DT using the first transis-
tor T1 thus formed.

[0065] An existing internal compensation circuit included
a transistor for directly writing an initialization voltage Vinit
to a gate electrode of a driving transistor DT. That is, the
related art can include two or more transistors directly
connected to the gate electrode of the driving transistor DT.
As the number of transistors connected to the gate electrode
of the driving transistor DT increases, a leakage current from
the gate electrode of the driving transistor DT increases. In
the related art, a magnitude of a source-to-gate voltage Vsg
of the driving transistor DT varies, and hence can affect an
emission luminance.

[0066] On the other hand, the OLED display according to
the present disclosure can reduce a leakage current of the
driving transistor DT because the OLED display does not
include a transistor for directly writing the initialization
voltage Vinit to the gate electrode of the driving transistor
DT.

[0067] FIG. 9 illustrates a shift register according to a
second embodiment of the present disclosure. The shift
register of FIG. 9 can be utilized as the shift register 500 in
FIG. 1.

[0068] Referring to FIG. 9, a shift register 500 according
to the second embodiment includes an emission signal
generator 510 and a scan signal generator 520. First to n-th
emission drivers EMD1 to EMD(n) of the emission signal
generator 510 are cascade-connected to each other, and first
to n-th scan drivers SD1 to SD(n) of the scan signal
generator 520 are cascade-connected to each other.
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[0069] The emission signal generator 510 includes the first
to n-th emission drivers EMD1 to EMD(n). The first emis-
sion driver EMDI1 generates an emission signal EM1 and
applies the emission signal EM1 to a fourth transistor T4 and
a third transistor T3 of a first pixel line HL1. The n-th
emission driver EMD(n) generates an emission signal
EM(n) and applies the emission signal EM(n) to a fourth
transistor T4 and a third transistor T3 of an n-th pixel line
HL(n).

[0070] The scan signal generator 520 includes the first to
n-th scan drivers SD1 to SD(n). The first scan driver SD1
generates a first scan signal SCAN1 and applies the first scan
signal SCANI to a second transistor T2 of the first pixel line
HL1 and a first transistor T1 and a fifth transistor T5 of a
second pixel line HL2. The n-th scan driver SD(n) generates
an n-th scan signal SCAN(n) and applies the n-th scan signal
SCAN(n) to a second transistor T2 of the n-th pixel line
HL(n).

[0071] FIG. 10 illustrates a pixel structure according to the
second embodiment. More specifically, FIG. 10 illustrates a
pixel using gate signals of the shift register illustrated in
FIG. 9, and in particular, illustrates a pixel disposed on the
n-th pixel line HL(n).

[0072] Referring to FIG. 10, the pixel according to the
second embodiment includes an organic light emitting diode
OLED, a driving transistor DT, first to fifth transistors T1 to
T5, and a storage capacitor Cst. The detailed description of
configuration and components illustrated in FIG. 10 that are
substantially the same as those in the first embodiment is
omitted or will be brief

[0073] The third transistor T3 includes a gate electrode
connected to an n-th emission line EML(n), a source elec-
trode connected to an input terminal of a high potential
driving voltage VDD, and a drain electrode connected to a
third node N3. The third transistor T3 provides the high
potential driving voltage VDD to the third node N3 in
response to the n-th emission line EML(n).

[0074] The fourth transistor T4 includes a gate electrode
connected to the n-th emission line EML(n), a source
electrode connected to the third node N3, and a drain
electrode connected to a fourth node N4. The fourth tran-
sistor T4 connects the third node N3 to the fourth node N4
in response to the n-th emission line EML(n).

[0075] That is, in the pixel structure according to the
second embodiment, the third transistor T3 and the fourth
transistor T4 are controlled by the same n-th emission line
EML(n).

[0076] As illustrated in FIG. 9, the second embodiment is
configured such that the first emission driver EMDI1 controls
operations of the third and fourth transistors T3 and T4
disposed on one pixel line. Thus, the second embodiment
can further simplify an array structure of a display panel
100, as compared to the first embodiment.

[0077] In the second embodiment, timing of the emission
signal output by each of the first to n-th emission drivers
EMDI1 to EMD(n) can be the same as that in the first
embodiment. As a result, a turn-on timing of the third and
fourth transistors T3 and T4 in the second embodiment is the
same as a turn-on timing of the third and fourth transistors
T3 and T4 in the first embodiment. Thus, the second
embodiment can operate at the same timing as the first
embodiment as show in FIG. 4.
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[0078] FIG. 11 illustrates a shift register according to a
third embodiment of the present disclosure. The shift reg-
ister of FIG. 11 can be used as the shift register 500 of FIG.
1.

[0079] Referring to FIG. 11, a shift register 500 according
to the third embodiment includes an emission signal gen-
erator 510 and a scan signal generator 520.

[0080] First to n-th emission drivers EMDI1 to EMD(n) of
the emission signal generator 510 are cascade-connected to
each other. The first emission driver EMD1 generates an
emission signal EM1 and applies the emission signal EM1
to a fourth transistor T4 of a first pixel line HL.1 and a third
transistor T3 of a second pixel line HL.2. The n-th emission
driver EMD(n) generates an emission signal EM(n) and
applies the emission signal EM(n) to a fourth transistor T4
of an n-th pixel line HL(n).

[0081] The scan signal generator 520 includes a scanl
generator and a scan2 generator. The scanl generator
includes first to n-th scanl drivers SD1(1) to SD1(x) that are
cascade-connected to each other, and the scan2 generator
includes first to n-th scan2 drivers SD2(1) to SD2(x) that are
cascade-connected to each other.

[0082] The first scanl driver SD1(1) generates a first scanl
signal SCAN1(1) and applies the first scanl signal SCAN1
(1) to a second transistor T2 of the first pixel line HL1. The
n-th scanl driver SD1(#) generates an n-th scanl signal
SCANI1(#) and applies the n-th scanl signal SCAN1(») to a
second transistor T2 of the n-th pixel line HL(n).

[0083] The first scan2 driver SD2(1) generates a first
scan2 signal SCAN2(1) and applies the first scan2 signal
SCAN2(1) to a first transistor T1 and a fifth transistor T5 of
the first pixel line HL1. The n-th scan2 driver SD2(n)
generates an n-th scan2 signal SCAN2(x) and applies the
n-th scan2 signal SCAN2(») to a first transistor T1 of the
n-th pixel line HL(n).

[0084] FIG. 12 illustrates a pixel structure according to the
third embodiment. More specifically, FIG. 12 illustrates a
pixel using gate signals output by the shift register illustrated
in FIG. 11, and in particular, illustrates a pixel disposed on
the n-th pixel line HL(n).

[0085] Referring to FIG. 12, the pixel according to the
third embodiment includes an organic light emitting diode
OLED, a driving transistor DT, first to fifth transistors T1 to
T5, and a storage capacitor Cst. The detailed description of
configuration and components in the third embodiment that
are substantially the same as those in the first embodiment
is omitted or will be brief

[0086] The first transistor T1 includes a gate electrode
connected to an n-th scan2 line SL2(n), a drain electrode
connected to a first node N1, and a source electrode con-
nected to a second node N2. The first transistor T1 diode-
connects the first node N1 to the second node N2 in response
to an n-th scan2 signal SCAN2(n).

[0087] The second transistor T2 includes a gate electrode
connected to an n-th scanl line SL1(»), a source electrode
connected to a data line DL, and a drain electrode connected
to a third node N3. The second transistor T2 writes a data
voltage Vdata from the data line DL to the third node N3 in
response to an n-th scanl signal SCAN1(n).

[0088] The fifth transistor T5 includes a gate electrode
connected to the n-th scan2 line SL.2(x), a source electrode
connected to a fourth node N4, and a drain electrode
connected to an input terminal of an initialization voltage
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Vinit. The fifth transistor T5 writes the initialization voltage
Vinit to the fourth node N4 in response to the n-th scan2
signal SCAN2(»).

[0089] FIG. 13 illustrates timing of driving signals accord-
ing to the third embodiment. A drive of the pixel illustrated
in FIG. 12 based on the driving signals of FIG. 13 according
to the third embodiment is described as follows. The detailed
description of operation in the third embodiment that is
substantially the same as that in the first embodiment is
omitted or briefly discussed below.

[0090] Referring to FIGS. 12 and 13, in an initialization
period D1, the first transistor T1, the fourth transistor T4,
and the fifth transistor T5 are turned on, and the first node N1
is initialized to the initialization voltage Vinit.

[0091] In asampling period Ds, the second transistor T2 is
turned on, and a data voltage Vdata from the data line DL is
written to the third node N3. The first transistor T1 is turned
on to diode-connect the first node N1 to the second node N2.
During the sampling period Ds, voltages of the first node N1
and the second node N2 are saturated to a value (Vdata-
[Vthl) by subtracting an absolute value of a threshold
voltage Vth from the data voltage Vdata written to the third
node N3.

[0092] After the sampling period Ds, a holding period Dh
for improving the drive reliability can be maintained for a
predetermined period of time. In the third embodiment, the
second transistor T2 becomes a turn-off state during the
holding period Dh. Thus, in the third embodiment, all the
first to fifth transistors T1 to T5 are maintained in a turn-off
state during the holding period Dh. Therefore, the third
embodiment further improves the drive reliability, as com-
pared to the first and second embodiments.

[0093] In an emission period De, the third transistor T3
and the fourth transistor T4 are turned on, and a driving
current from the input terminal of the high potential driving
voltage VDD via the driving transistor DT enters an anode
electrode of the organic light emitting diode OLED. The
organic light emitting diode OLED emits light at a bright-
ness proportional to the driving current.

[0094] The n-th scanl signal SCAN1(x) illustrated in FIG.
13 corresponds to a change in timing of the scan signal
applied to the second transistor T2 in the pixel structure
illustrated in FIG. 3. Furthermore, the n-th scanl signal
SCANI1(n) illustrated in FIG. 13 can be applied to the pixel
structure illustrated in FIG. 10. That is, an embodiment can
be implemented such that the n-th scanl signal SCAN1(#)
illustrated in FIG. 13 is applied to the second transistor T2
illustrated in FIG. 10, and the n-th scan2 signal SCAN2(n)
illustrated in FIG. 13 is applied to the first and fifth transis-
tors T1 and T5 illustrated in FIG. 10.

[0095] The embodiments of the disclosure have been
described focusing on an example where a high level period
of the emission signal EM(n) is three horizontal periods 3H.
Further, in respective embodiments, as illustrated in FIG. 14,
the emission signal EM(n) can hold a high level period
during two horizontal periods 2H and set the holding period
Dh to two horizontal periods 2H.

[0096] As described above, the OLED display according
to one or more embodiments of the present disclosure
constitutes the internal compensation circuit using the rela-
tively small number of transistors, and thus can simplify the
pixel structure and increase an aperture ratio.

[0097] The OLED display according to one or more
embodiments of the present disclosure can prevent a sam-
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pling operation resulting from the parasitic capacitors from
being unstable by writing the data voltage to the source
electrode of the driving transistor.

[0098] Although embodiments have been described with
reference to a number of illustrative embodiments thereof, it
should be understood that numerous other modifications and
embodiments can be devised by those skilled in the art that
will fall within the scope of the principles of this disclosure.
More particularly, various variations and modifications are
possible in the component parts and/or arrangements of the
subject combination arrangement within the scope of the
disclosure, the drawings and the appended claims. In addi-
tion to variations and modifications in the component parts
and/or arrangements, alternative uses will also be apparent
to those skilled in the art.

What is claimed is:

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

an OLED;

a driving transistor including a gate electrode connected
to a first node, a drain electrode connected to a second
node, and a source electrode connected to a third node;

a first transistor connected between the first node and the
second node;

a scan transistor connected between the third node and a
data line;

a first emission control transistor connected between the
second node and an anode electrode of the OLED; and

an initialization control transistor connected between an
input terminal of an initialization voltage and the anode
electrode of the OLED.

2. The pixel of claim 1, further comprising a second
emission control transistor connected between an input
terminal of a high potential driving voltage and the second
node.

3. The pixel of claim 2, wherein during an initialization
period, the initialization control transistor, the first emission
control transistor, and the first transistor are turned on to
apply the initialization voltage to the first node.

4. The pixel of claim 3, wherein during the initialization
period, the second emission control transistor maintains a
turn-off state.

5. The pixel of claim 2, wherein during a sampling period,

the scan transistor and the first transistor are turned on and
the first emission control transistor is turned off, and

the second node becomes a floating state.
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6. The pixel of claim 5, wherein during the sampling
period, the second emission control transistor maintains a
turn-off state.

7. The pixel of claim 2, wherein during an emission
period,

the first and second emission control transistors maintain

a turn-on state, and

the scan transistor, the first transistor, and the initialization

control transistor maintain a turn-off state.

8. The pixel of claim 1, wherein the first transistor and the
initialization control transistor on an n-th pixel line are
controlled by a same scan signal as the scan transistor on an
(n-1)th pixel line, where n is a natural number equal to or
greater than 2.

9. The pixel of claim 2, wherein the second emission
control transistor on an n-th pixel line is controlled by a
same emission control signal as the first emission control
transistor on an (n-1)th pixel line, where n is a natural
number equal to or greater than 2.

10. An organic light emitting diode (OLED) display,
comprising:

a display panel including a plurality of pixels, wherein at

least one of the plurality of pixels is the pixel according
to claim 1;

a timing controller configured to generate a data control

signal and a gate control signal based on timing signals;

a data driver configured to generate a data voltage based

on image data and the data control signal received from
the timing controller, and supply the data voltage to the
display panel; and

a level shifter and a shift register of a gate driver,

the level shifter configured to generate a gate clock based

on the gate control signal received from the timing
controller, and

the shift register configured to generate a gate signal

based on the gate clock from the level shifter and output
the gate signal to the display panel.

11. The OLED display of claim 10, wherein the shift
register includes an emission signal generator and a scan
signal generator,

wherein the emission signal generator includes a plurality

of emission drivers configured to generate emission
signals and apply the emission signals to the display
panel, and

wherein the scan signal generator includes a plurality of

scan drivers configured to generate scan signals and
apply the scan signals to the display panel.
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