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(57) ABSTRACT

Anorganic light emitting display includes: a first shift register
which is electrically coupled with a clock line, a negative
clock line, and an initial drive line; a first NAND gate which
is electrically coupled with the initial drive line, a first light
emitting control line which is an output line of the first shift
register, and a first clock line; a second NAND gate which is
electrically coupled with the initial drive line, the first light
emitting control line, and a second clock line; a first pixel part
which is electrically coupled with a first scan line which is an
output line of the first NAND gate; a second pixel part which
is electrically coupled with a second scan line which is an
output line of the second NAND gate; a third pixel part which
is electrically coupled with the first scan line; and a fourth
pixel part which is electrically coupled with the second scan
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ORGANIC LIGHT EMITTING DISPLAY

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims priority to and the benefit of
Korean Patent Application No. 10-2007-0034285, filed on
Apr. 6, 2007, the entire content of which is incorporated
herein by reference.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present invention relates to an organic light
emitting display.

[0004] 2. Description of the Prior Art

[0005] An organic light emitting display is a display that
emits light by electrically exciting a fluorescent or phospho-
rescent compound and can display an image by driving NxM
organic light emitting diodes. The organic light emitting
diode includes an anode (ITO), an organic thin-film, and a
cathode (metal). The organic thin-film is formed in a multi-
layer structure including a light emitting layer EML that
emits light when electrons are coupled with holes, an electron
transport layer ETL that transports electrons, and a hole trans-
port layer HTL that transports holes. The organic thin-film
can also include an electron injecting layer EIL that injects
electrons and a hole injecting layer HIL that injects holes.
[0006] As a method of driving the organic light emitting
diode constructed as above, there are a passive matrix (PM)
method and a metal oxide silicon (MOS) thin-film transistor
(TFT) active matrix (AM) method. The passive matrix
method is a method of driving using an anode and a cathode
that perpendicularly cross each other and selecting lines. On
the contrary, the active matrix method is a method of driving
by connecting a thin-film transistor and a capacitor to each
indium-tin-oxide (ITO) pixel electrode and maintaining a
voltage using capacitor capacitance.

[0007] The organic light emitting display is used as a dis-
play device of a personal computer, a cellular phone and a
personal digital assistant (PDA) or a display device of various
information appliances.

[0008] Various light emitting displays having lower weight
and volume than a cathode ray tube have been developed, and
an organic light emitting display having excellent light emis-
sion efficiency, brightness and viewing angle and fast
response time is being given attention.

[0009] A pixel circuit of an organic light emitting display is
formed on a pixel area that is defined by two adjacent scan
lines (or light emitting control lines) and two adjacent data
lines. Here, ifa scan signal (or light emitting control signal) is
applied from two adjacent scan lines (or light emitting control
lines), then an organic light emitting diode (OLED) of a pixel
circuit emits light. Two adjacent scan lines (or light emitting
control lines) electrically coupled with the pixel circuit, in
case of an n” pixel circuit, can be an n” scan line (or light
emitting control line) and an n—1? scan line (or light emitting
control line). The scan line (or light emitting control line)
electrically coupled with the pixel circuit applies a scan signal
(or light emitting control signal) to an organic light emitting
diode (OLED) of the pixel circuit, so that the organic light
emitting diode (OLED) of the pixel circuit emits light and
outputs images of one frame to a panel. However, because the
images of one frame emit light concurrently in the organic
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light emitting display, it is possible to detect a pixel short only
when a constant pattern is applied.

[0010] In a conventional pixel circuit, the short can be
detected by applying a constant pattern to an organic light
emitting display panel in a module process. However, a mod-
ule process operation cost for a defective panel having a short
is additionally needed. When a total inspection is not per-
formed during the module process, reliability of the product is
lowered because a longitudinal short cannot be detected as a
defect during manufacturing, such that the defect is discov-
ered by the end user of the product.

SUMMARY OF THE INVENTION

[0011] An aspect of an exemplary embodiment according
to the present invention is to provide an organic light emitting
display that reduces a module process cost by detecting lon-
gitudinal short defects of pixel circuits of an organic light
emitting display panel in advance and has high reliability.
[0012] An organic light emitting display according to an
exemplary embodiment of the present invention includes a
first shift register electrically coupled with an initial clock
line, an initial negative clock line and an initial drive line, a
second shift register electrically coupled with the initial nega-
tive clock line, the initial clock line and a first light emitting
control line which is an output line of the first shift register, a
first NAND gate electrically coupled with the initial drive
line, the first light emitting control line and a first clock line,
a second NAND gate electrically coupled with the first light
emitting control line, a second light emitting control line
which is an output line of the second shift register and a
second clock line, a first pixel part electrically coupled with a
first scan line which is an output line of the first NAND gate,
a second pixel part electrically coupled with a second scan
line which is an output line of the second NAND gate, a third
pixel part electrically coupled with the first scan line, and a
fourth pixel part electrically coupled with the second scan
line.

[0013] The first shift register may have an input terminal
electrically coupled with the initial drive line, a first clock
terminal electrically coupled with the initial clock line, a
second clock terminal electrically coupled with the initial
negative clock line, and an output terminal electrically
coupled with the first light emitting control line.

[0014] The second shift register may have an input terminal
electrically coupled with the first light emitting control line, a
first clock terminal electrically coupled with the initial nega-
tive clock line, a second clock terminal electrically coupled
with the initial clock line, and an output terminal electrically
coupled with the second light emitting control line.

[0015] The first NAND gate may be electrically coupled
with the initial drive line, the first light emitting control line,
and the first clock line, and may output a first scan signal to the
first scan line using an initial drive signal, a first light emitting
control signal, and a first clock signal.

[0016] Thesecond NAND gate may be electrically coupled
with the first light emitting control line, the second light
emitting control line, and the second clock line, and may
output a second scan signal to the second scan line using a first
light emitting control signal, a second light emitting control
signal, and a second clock signal.

[0017] The first pixel part may be electrically coupled with
a —1? scan line, the first scan line and the first light emitting
control line.
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[0018] The second pixel part may be electrically coupled
with a 0” scan line, the second scan line and the second light
emitting control line.

[0019] The third pixel part may be electrically coupled with
the first scan line, a third scan line and the first light emitting
control line.

[0020] The fourth pixel part may be electrically coupled
with the second scan line, a fourth scan line and the second
light emitting control line.

[0021] A pixel circuit of at least one of the first pixel part,
the second pixel part, the third pixel part, or the fourth pixel
part may include a first switching element that is electrically
coupled between a first power supply voltage line and a data
line and having a control electrode electrically coupled to a
scan line, a second switching element that is electrically
coupled between the first switching element and the first
power supply voltage line and having a control electrode
electrically coupled to a light emitting control line, a drive
transistor that is electrically coupled between the first switch-
ing element and a second power supply voltage line, a first
storage capacitor that is electrically coupled between the first
power supply voltage line and a third power supply, a second
storage capacitor thatis electrically coupled between the scan
line and a control electrode of the drive transistor, a third
switching element that is electrically coupled between the
drive transistor and the second power supply voltage line and
having a control electrode electrically coupled with the light
emitting control line, a fourth switching element that is elec-
trically coupled between the first storage capacitor and the
third power supply voltage line and having a control electrode
electrically coupled with a second previous scan line, a fifth
switching element that is electrically between the control
electrode of the drive transistor and the third switching ele-
ment, and an organic light emitting diode that is electrically
coupled between the third switching element and the second
power supply voltage line.

[0022] The first switching element may have a first elec-
trode electrically coupled with the data line, a second elec-
trode electrically coupled with the second switching element
and the drive transistor, and a control electrode electrically
coupled with the scan line.

[0023] The second switching element may have a first elec-
trode electrically coupled with the first switching element and
the drive transistor, a second electrode electrically coupled
with the first power supply voltage line and the first storage
capacitor, and a control electrode electrically coupled with
the light emitting control line.

[0024] The third switching element may have a first elec-
trode electrically coupled with the drive transistor and the
fifth switching element, a second electrode electrically
coupled with an anode of the organic light emitting diode, and
a control electrode electrically coupled with the light emitting
control line.

[0025] The fourth switching element may have a first elec-
trode electrically coupled with the first storage capacitor and
the control electrode of the drive transistor, a second electrode
electrically coupled with the third power supply voltage line,
and a control electrode electrically coupled with a second
previous scan line.

[0026] The fifth switching element may have a first elec-
trode electrically coupled with the control electrode of the
drive transistor, a second electrode electrically coupled with
the drive transistor and the third switching element, and a
control electrode electrically coupled with the scan line.
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[0027] The drive transistor may have a first electrode elec-
trically coupled with the first switching element and the sec-
ond switching element, a second electrode electrically
coupled with a first electrode of the third switching element,
and a control electrode electrically coupled with the light
emitting control line.

[0028] At least one of the shift registers may include a first
PMOS switching element that has a control electrode electri-
cally coupled with the clock line and adapted to switch a first
power supply voltage, a second PMOS switching element
that is electrically coupled between the first PMOS switching
element and a first node and having a control electrode elec-
trically coupled with an input line, a first NMOS switching
element that has a control electrode electrically coupled with
the negative clock line and adapted to switch a second power
supply voltage, a second NMOS switching element that is
electrically coupled between the first NMOS switching ele-
ment and the first node and having a control electrode elec-
trically coupled with the input line, a third PMOS switching
element that has a control electrode electrically coupled with
the negative clock line and adapted to switch the first power
supply voltage, a fourth PMOS switching element that is
electrically coupled between the third PMOS switching ele-
ment and the first node and having a control electrode elec-
trically coupled with a second node, a third NMOS switching
element that has a control electrode electrically coupled with
the clock line and adapted to switch the second power supply
voltage, a fourth NMOS switching element that is electrically
coupled between the third NMOS switching element and the
first node and having a control electrode electrically coupled
with the second node, a fifth PMOS switching element that is
electrically coupled between the first power supply voltage
line and the second node and having a control electrode
electrically coupled with the first node, and a fifth NMOS
switching element that is electrically coupled between the
second power supply voltage line and the second node and
having a control electrode electrically coupled with the first
node.

[0029] A signal of the second node may be an output signal
of'the shift register.

[0030] The organic light emitting display may include a
clock inverter that is electrically coupled with the initial clock
line and adapted to provide an initial negative clock signal to
the initial negative clock line using an initial clock signal.

[0031] Thefirst clock line may be electrically coupled with
an odd-numbered NAND gate among the NAND gates.

[0032] When a first clock signal of a low level is applied to
the first clock line and a second clock signal of a high level is
applied to the second clock line, a scan signal of a low level
may be applied to an odd-numbered pixel circuit of the pixel
parts, so that a data signal may be applied to the odd-num-
bered pixel circuit.

[0033] When alight emitting control signal of a low level is
applied to the odd-numbered pixel circuit, the odd-numbered
pixel circuit can emit light.

[0034] The second clock line may be electrically coupled
with an even-numbered NAND gate among the NAND gates.
[0035] When a first clock signal of a high level is applied to
the first clock line and a second clock signal of a low level is
applied to the second clock line, a scan signal of a low level
may be applied to an even-numbered pixel circuit of the pixel
parts, so that a data signal may be applied to the even-num-
bered pixel circuit.
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[0036] When a light emitting control signal of a low level is
applied to the even-numbered pixel circuit, the even-num-
bered pixel circuit can emit light.

[0037] As described above, according to the organic light
emitting display of an exemplary embodiment of the present
invention, such a desirable effect is attained that it is possible
to reduce a module process cost by detecting longitudinal
short defect of a pixel circuit of an organic light emitting
display panel in advance and it is possible to have high reli-
ability.

BRIEF DESCRIPTION OF THE DRAWINGS

[0038] The above and other aspects and features of the
present invention will be more apparent from the following
detailed description taken in conjunction with the accompa-
nying drawings, in which:

[0039] FIG. 1 is a schematic block diagram illustrating an
organic light emitting display according to an exemplary
embodiment of the present invention;

[0040] FIG. 2 s a circuit diagram illustrating a pixel circuit
of an organic light emitting display according to an exem-
plary embodiment of the present invention;

[0041] FIG. 3 is a block diagram illustrating a shift register
in a light emitting control driver and a scan driver of an
organic light emitting display according to an exemplary
embodiment of the present invention;

[0042] FIG. 4 is a circuit diagram illustrating the shift reg-
ister of FIG. 3;
[0043] FIG.5isablock diagram illustrating a light emitting

control driver of an organic light emitting display according
to an exemplary embodiment of the present invention;
[0044] FIG. 6 is a timing diagram illustrating signals of the
light emitting control driver of FIG. 5;

[0045] FIG.7is ablock diagram illustrating a scan driver of
an organic light emitting display according to an exemplary
embodiment of the present invention;

[0046] FIG. 8 is a timing diagram illustrating signals of the
scan driver of FIG. 7,

[0047] FIG. 9 is a block diagram illustrating an organic
light emitting display according to an exemplary embodiment
of the present invention; and

[0048] FIG. 10 is a timing diagram illustrating signals of
the organic light emitting display of FIG. 9.

DETAILED DESCRIPTION

[0049] Hereinafter, exemplary embodiments of the present
invention will be described in detail with reference to the
accompanying drawings.

[0050] It should be understood that electrical coupling
between a certain element and another element includes
direct electrical coupling between them as well as indirect
electrical coupling between them by an interposed element.
[0051] FIG. 1 illustrates a schematic block diagram of an
organic light emitting display according to an exemplary
embodiment of the present invention.

[0052] As illustrated in FIG. 1, an organic light emitting
display 100 in one exemplary embodiment includes a scan
driver 110, a data driver 120, a light emitting control driver
130 and an organic light emitting display panel 140 (herein-
after, referred to as a “panel”).

[0053] The scan driver 110 can sequentially supply scan
signals to the panel 140 through a plurality of scan lines
(Scan[1], Scan[2], .. ., and Scan[n]).
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[0054] The data driver 120 can supply data signals to the
panel 140 through a plurality of data lines (Data[1],
Data[2], . . ., and Data[m]).

[0055] The light emitting control driver 130 can supply
light emitting control signals to the panel 140 through a
plurality of light emitting control lines (Em[1], Em[2], .. .,
and Em[n]). Furthermore, the light emitting control driver
130 is capable of adjusting a pulse width of light emitting
control signals and can adjust the number of light emitting
control signals produced in one section (e.g., one period).
Pixel circuits 141 coupled with the light emitting control lines
(Em[1], Em[2],...,and Em[n]), are supplied with respective
light emitting control signals and can determine the time for
allowing the current produced in the pixel circuits 141 to flow
to respective light emitting diodes.

[0056] Furthermore, the panel 140 can include a plurality of
scan lines (Scan[1], Scan[2], . .., and Scan[n]) and a plurality
oflight emitting control lines (Em[1], Em[2], . . ., and Em[n])
that are arranged in a row direction, a plurality of data lines
(Data[1], Data[2], . . . , and Data[m]) that are arranged in a
column direction, and pixel circuits 141 that are defined by
the scan lines (Scan[1], Scan[2], . . ., and Scan[n]), the data
lines (Data[1], Data[2], . . . , and Data[m]) and the light
emitting control lines (Em[1], Em[2], . . ., and Em[n]).
[0057] An odd-numbered pixel can be formed on a pixel
area that is defined by two data lines adjacent to an odd-
numbered scan line (or an odd-numbered light emitting con-
trol line), and an even-numbered pixel can be formed on a
pixel area that is defined by two data lines adjacent to an
even-numbered scan line (or an even-numbered light emitting
control line). As described above, the scan lines (Scan[1],
Scan|2], ..., and Scan[n]) are supplied with scan signals from
the scan driver 110, the data lines (Data[1], Data[2], . . ., and
Data[m]) are supplied with data signals from the data driver
120, and the light emitting control lines (Em[1], Em[2], .. .,
and Em[n]) are supplied with light emitting control signals
from the light emitting control driver 130.

[0058] FIG. 2 illustrates a circuit diagram of a pixel circuit
of an organic light emitting display according to an exem-
plary embodiment of the present invention.

[0059] As illustrated in FIG. 2, a pixel circuit of an organic
light emitting display according to one exemplary embodi-
ment includes a scan line Scan[n], a second previous scan line
Scan[n-2], a data line Data[m], a light emitting control line
Em[n/2], a first power supply voltage line ELVDD, a second
power supply voltage line ELVSS, a third power supply volt-
age line Vinit, a drive transistor M1, a first switching element
S1, a second switching element S2, a third switching element
S3, a fourth switching element S4, a fifth switching element
S5, a first storage capacitor C1, a second storage capacitor C2
and an organic light emitting diode OLED.

[0060] The scan line Scan|[n] supplies a scan signal, which
selects an organic light emitting diode OLED to be emitted, to
acontrol electrode of the first switching element S1. The scan
line Scan[n] is electrically coupled to the scan driver 110 (see
FIG. 1) that produces the scan signal.

[0061] The second previous scan line Scan[n-2] is denoted
by “Scan[n-2]”in that it uses a previously selected n-2 scan
line in common. In other words, the second previous scan line
Scan[n~2] is denoted by “Scan[n~2]" in that it uses a previous
odd-numbered scan line in common in case of an odd-num-
bered scan line, and a precious even-numbered scan line in
common in case of an even-numbered scan line. The second
previous scan line Scan[n~2] applied to a control electrode of
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the fourth switching element S4 can apply the third power
supply voltage Vinit to the first storage capacitor C1 and the
second storage capacitor C2 and can initialize a voltage stored
in the first storage capacitor C1 and the second storage capaci-
tor C2.

[0062] The data line Data|m] can supply a data signal (a
voltage) that is proportional to a light emission brightness to
a first electrode A of the first storage capacitor C1 and/or a
first electrode of the drive transistor M1. The data line Data
[m] is electrically coupled to the data driver 120 (see FIG. 1)
that produces the data signal.

[0063] The light emitting control line Em[n/2] is electri-
cally coupled to a control electrode of the third switching
element S3 and can control the third switching element S3 to
control a light emission time of the organic light emitting
diode OLED. The light emitting control line Em[n/2] is elec-
trically coupled to the light emitting control driver 130 (see
FIG. 1) that produces a light emitting control signal.

[0064] The first power supply voltage line ELVDD allows
the first power supply voltage to be supplied to the organic
light emitting diode OLED.

[0065] The second power supply voltage line ELVSS
allows the second power supply voltage to be supplied to the
organic light emitting diode OLED. In one exemplary
embodiment, the first power supply voltage is higher than the
second power supply voltage.

[0066] The third power supply voltage line Vinit allows the
third power supply voltage to be applied to the first storage
capacitor C1 and the second storage capacitor C2 and initial-
ize a voltage stored in the first storage capacitor C1 and the
second storage capacitor C2.

[0067] A first electrode (a drain electrode or a source elec-
trode) of the first switching element S1 is electrically coupled
to the data line Data[m], and a second electrode (a source
electrode or a drain electrode) is electrically coupled to a first
electrode of the drive transistor M1, and a control electrode (a
gate electrode) is electrically coupled to the scan line Scan[n].
When the first switching element S1 is turned on, it can apply
a data signal to the first electrode A of the first storage capaci-
tor C1 and/or the first electrode of the drive transistor M1.
[0068] A firstelectrode of the second switching element S2
is electrically coupled with the first switching element S1 and
the drive transistor M1, and a second electrode is electrically
coupled to the first power supply voltage line ELVDD and the
first electrode of the first storage capacitor C1, and a control
electrode is electrically coupled to the light emitting control
line Em[n/2]. When a scan signal of a low level is applied to
the control electrode of the second switching element S2, the
second switching element S2 is turned on to apply the first
power supply voltage V,, to the drive transistor M1.

[0069] A firstelectrode of the third switching element S3 is
electrically coupled to the drive transistor M1 and the fifth
switching element S5, and a second electrode is electrically
coupled to an anode of the organic light emitting diode
OLED, and a control electrode is electrically coupled to the
light emitting control line Em[n/2]. When a light emitting
control signal of a low level is applied to the control electrode
of'the third switching element S3, the third switching element
is turned on, such that a drive current of the drive transistor
M1 flows to the organic light emitting diode OLED.

[0070] A first electrode of the fourth switching element S4
is electrically coupled to the control electrode of the drive
transistor M1 and a second electrode B of the first storage
capacitor C1, and a second electrode is electrically coupled to
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the third power supply voltage line Vinit, and a control elec-
trode is electrically coupled to the second previous scan line
Scan[n-2]. If a scan signal of a low level is applied to the
control electrode of the fourth switching element S4, the
fourth switching element is turned on and initializes a voltage
stored in the first storage capacitor C1 and the second storage
capacitor C2.

[0071] A first electrode of the fifth switching element S5 is
electrically coupled to the control electrode of the drive tran-
sistor M1 and the first storage capacitor C1, and a second
electrode is electrically coupled to the drive transistor M1 and
the third switching element S3, and a control electrode is
electrically coupled to the scan line Scan[n]. If a scan signal
of a low level is applied to the control electrode of the fifth
switching element S5, the fifth switching element is turned on
and diode-connects the drive transistor M1.

[0072] A first electrode of the first storage capacitor C1 is
electrically coupled to the first power supply voltage line
ELVDD and the second switching element S2, and a second
electrode is electrically coupled to the drive transistor M1 and
the fourth switching element S4. The first storage capacitor
C1 can store a voltage difference between the first electrode A
and the second electrode B.

[0073] A first electrode of the second storage capacitor C2
is electrically coupled to the scan line Scan|n] and the control
electrode of the first switching element S1, and a second
electrode of the second storage capacitor C2 is electrically
coupled to the control electrode of the drive transistor M1.
The first power supply voltage for driving a pixel circuit
should be lower than or equal to the maximum gradation
voltage of a data voltage. If a data voltage is the maximum
gradation voltage (black voltage), the first power supply volt-
age 'V, of the first power supply voltage line ELVDD should
be below, for example, a predetermined voltage. Here,
because a drive voltage of the organic light emitting diode
OLED should be maintained constantly, the second power
supply voltage of the second power supply voltage line
ELVSS is lowered. That is, because the maximum gradation
voltage (black voltage) of a data voltage is in the neighbor-
hood of 5V, the first power supply voltage should not be
beyond 5V. Hence, the second power supply voltage should
have a negative voltage of ~6V so as to maintain a voltage
difference of 11V between the first power supply voltage and
the second power supply voltage. In this case, the efficiency
of a DC/DC converter that supplies the first power supply
voltage and the second power supply voltage is relatively
lowered, and thus the total efficiency of a pixel circuit is
lowered. In order to increase the efficiency of a DC/DC con-
verter, the first power supply voltage and the second power
supply voltage should have a positive voltage range.

[0074] In order to compensate this, the second storage
capacitor C2 is used. The second storage capacitor C2 can
increase a voltage of the control electrode of the drive tran-
sistor. Here, a voltage of the control electrode can be
expressed by the sum of a data voltage and a threshold volt-
age.

[0075] A first electrode of the drive transistor M1 is elec-
trically coupled to the first switching element S1 and the
second switching element S2, and a second electrode is elec-
trically coupled to the fifth switching element S5 and the third
switching element S3, and a control electrode is electrically
coupled to the first storage capacitor C1, the fourth switching
element S4, and the fifth switching element S5. The drive
transistor M1 in the described embodiment supplies an
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amount of current (e.g., a certain amount of current), which is
produced by the first power supply voltage applied from the
first power supply voltage line ELVDD and the data voltage
applied from the data line Data[m], to the organic light emit-
ting diode OLED.

[0076] An anode of the organic light emitting diode OLED
is electrically coupled to the second electrode of the third
switching element S3, and a cathode of the organic light
emitting diode OLED is electrically coupled to the second
power supply voltage line ELVSS. A current applied from the
drive transistor M1 is applied to the organic light emitting
diode OLED through the third switching element S3, so that
the organic light emitting diode OLED emits light (e.g., with
a predetermined brightness).

[0077] FIG. 3 is a block diagram illustrating a shift register
in a light emitting control driver and a scan driver of an
organic light emitting display according to an exemplary
embodiment of the present invention.

[0078] As shown in FIG. 3, the shift register SR is supplied
with a shift register input signal IN[SR], a clock signal CLK,
a negative clock signal CLKB and outputs a shift register
output signal OUT[SR] in which the shift register input signal
IN[SR] may be shifted in time. The shift register can output an
output signal OUT[SR] that is the same as an input signal
IN[SR] when a clock signal CLK of'alow level and a negative
clock signal CLKB of a high level are applied and outputs an
output signal OUT[SR] that is the same as a previous output
signal when an output signal OUT[SR] of a high level and a
negative clock signal CLKB of a low level are applied. Here,
the previous output signal means an output signal that is
outputted when a clock signal CLK of a low level and a
negative clock signal CLKB of a high level are applied imme-
diately before an output signal OUT[SR] of a high level and
a negative clock signal CLKB of a low level are applied.
[0079] FIG. 4 is a circuit diagram illustrating the shift reg-
ister of FIG. 3.

[0080] As described in reference to FIG. 4, in the scan
driver and the light emitting control driver of the organic light
emitting display according to an exemplary embodiment of
the present invention, the shift register receives the clock
signal CLK, the negative clock signal CLKB, and the shift
register input signal IN[SR]. The shift register includes a first
power supply voltage line VDD, a second power supply volt-
age line VSS, a first PMOS switching element P1, a second
PMOS switching element P2, a third PMOS switching ele-
ment P3, a fourth PMOS switching element P4, a fifth PMOS
switching element P5, a first NMOS switching element N1, a
second NMOS switching element N2, a third NMOS switch-
ing element N3, a fourth NMOS switching element N4 and a
fifth NMOS switching element N5.

[0081] The clock signal CLK is an opposite signal to the
negative clock signal CLKB, such that when the clock signal
CLK has a high level, the negative clock signal CLKB has a
low level, and when the clock signal CLK has alow level, then
the negative clock signal CLKB has a high level.

[0082] The first power supply voltage line VDD enables the
first power supply voltage to be supplied to the shift register
SR.

[0083] The second power supply voltage line VSS enables
the second power supply voltage to be supplied to the shift
register SR. In the described embodiment, the first power
supply voltage has a higher level than the second power
supply voltage.
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[0084] A first electrode (a drain electrode or a source elec-
trode) of the first PMOS switching element P1 is electrically
coupled to the first power supply voltage VDD, and a second
electrode (a drain electrode or a source electrode) is electri-
cally coupled to the second PMOS switching element P2, and
acontrol electrode (a gate electrode) is electrically coupled to
the clock signal CLK. When a clock signal CLK of'a low level
is applied to the control electrode of the first PMOS switching
element P1, then the first PMOS switching element is turned
on to supply the first power supply voltage VDD to a first
electrode of the second PMOS switching element P2.

[0085] A first electrode of the second PMOS switching
element P2 is electrically coupled to the second electrode of
the first PMOS switching element P1, a second electrode is
electrically coupled to a first electrode of the second NMOS
switching element N2, that is, a first node A', and a control
electrode is electrically coupled to the shift register input
signal IN[SR]. When a shift register input signal IN[SR] of a
low level is applied to the control electrode of the second
PMOS switching element P2, the second PMOS switching
element P2 is turned on to supply the first power supply
voltage VDD supplied from the first PMOS switching ele-
ment P1 to the first node A'.

[0086] A first electrode of the third PMOS switching ele-
ment P3 is electrically coupled to the first power supply
voltage VDD, a second electrode is electrically coupled to the
fourth PMOS switching element P4, and a control electrode is
electrically coupled to the negative clock signal CLKB. When
a negative clock signal CLKB of a low level is applied to the
control electrode of the third PMOS switching element P3,
the third PMOS switching element P3 is turned on to supply
the first power supply voltage VDD to a first electrode of the
fourth PMOS switching element P4.

[0087] A first electrode of the fourth PMOS switching ele-
ment P4 is electrically coupled to the second electrode of the
third PMOS switching element P3, a second electrode is
electrically coupled to a first electrode of the fourth NMOS
switching element N4, that is, the first node A', and a control
electrode is electrically coupled to the shift register output
signal OUT[SR] at a second node B'. When the shift register
output signal OUT[SR] of a low level is applied to the control
electrode of the fourth PMOS switching element P4, the
fourth PMOS switching element is turned on to supply the
first power supply voltage VDD supplied from the third
PMOS switching element P3 to the first node A'.

[0088] A first electrode of the fifth PMOS switching ele-
ment P5 is electrically coupled to the first power supply
voltage VDD, a second electrode is electrically coupled to a
first electrode of the fifth NMOS switching element N5, and
a control electrode is electrically coupled to the first node A'.
When a signal of a low level is applied to the control electrode
of'the fifth PMOS switching element P5 through the first node
A, the fifth PMOS switching element is turned on to supply
the first power supply voltage VDD to the shift register output
signal OUT[SR].

[0089] A first electrode of the first NMOS switching ele-
ment N1 is electrically coupled to the second NMOS switch-
ing element N2, a second electrode is electrically coupled to
the second power supply voltage VSS, and a control electrode
is electrically coupled to the negative clock signal CLKB.
When a negative clock signal CLKB of a high level is applied
to the control electrode of the first NMOS switching element
N1, the first NMOS switching element N1 is turned on to
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supply the second power supply voltage VSS to a second
electrode of the second NMOS switching element N2.
[0090] A first electrode of the second NMOS switching
element N2 is electrically coupled to the second electrode of
the second PMOS switching element P2, that is, the first node
A, a second electrode is electrically coupled to the first elec-
trode of the first NMOS switching element N1, and a control
electrode is electrically coupled to the shift register input
signal IN[SR]. When a shift register input signal IN[SR] of a
high level is applied to the control electrode of the second
NMOS switching element N2, the second NMOS switching
element is turned on to supply the second power supply
voltage VSS supplied from the first NMOS switching element
N1 to the first node A'.

[0091] A first electrode of the third NMOS switching ele-
ment N3 is electrically coupled to the fourth NMOS switch-
ing element N4, a second electrode is electrically coupled to
the second power supply voltage VSS, and a control electrode
is electrically coupled to the clock signal CLK. When a clock
signal CLK of a high level is applied to the control electrode
of the third NMOS switching element N3, the third NMOS
switching element is turned on to supply the second power
supply voltage VSS to a second electrode of the fourth NMOS
switching element N4.

[0092] A first electrode of the fourth NMOS switching
element N4 is electrically coupled to the second electrode of
the fourth PMOS switching element P4, that is, the first node
A, and a second electrode is electrically coupled to the first
electrode of the third NMOS switching element N3, and a
control electrode is electrically coupled to the shift register
output signal OUT[SR]. When a shift register output signal
OUTI[SR] of a high level is applied to the control electrode of
the fourth NMOS switching element N4, the fourth NMOS
switching element is turned on to supply the second power
supply voltage VSS supplied from the third NMOS switching
element N3 to the first node A'.

[0093] A first electrode of the fifth NMOS switching ele-
ment N5 is electrically coupled to the second electrode of the
fifth PMOS switching element P5, a second electrode of the
fifth NMOS switching element N5 is electrically coupled to
the second power supply voltage VSS, and a control electrode
of the fifth NMOS switching element NS is electrically
coupled to the first node A'. When a signal of a high level is
applied to the control electrode of the fifth NMOS switching
element N5 through the first node A, the fifth NMOS switch-
ing element is turned on to supply the second power supply
voltage VSS to the shift register output signal OUT[SR].
[0094] FIG. 5, is a block diagram illustrating a light emit-
ting control driver of an organic light emitting display accord-
ing to an exemplary embodiment of the present invention.
[0095] AsshowninFIG. 5, alight emitting control driver of
an organic light emitting display according to one embodi-
mentincludes aclock inverter Inv_CLK and first shift register
SR1 to /2™ shift register SRn/2.

[0096] The clock inverter Inv_CLK is supplied with the
clock signal CLK and produces the negative clock signal
CLKB, so that the clock inverter can supply it to the first shift
register SR1 to n/2” shift register SRn/2. Here, when the
clock signal CLK is at a high level, then the negative clock
signal CLKB is at a low level, and when the clock signal CLK
is at a low level, then the negative clock signal CLKB is at a
high level.

[0097] An input terminal In of the first shift register SR1 is
electrically coupled to an initial drive line FLM, a first clock
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terminal clka is electrically coupled to a clock line CLK (e.g.,
a primitive or initial clock line), and a second clock terminal
clkb is electrically coupled to a negative clock line CLKB
(e.g., aprimitive or initial negative clock line), so that the first
shift register SR1 can output its output signal to an output
terminal Out. The output signal of the first shift register SR1
is a signal produced by shifting an initial drive signal and
becomes a first light emitting control signal that is outputted
to the first light emitting control line Em[1]. The first light
emitting control signal that is an output signal of the first shift
register SR1is an input signal of the second shift register SR2.
[0098] Aninputterminal In of the second shift register SR2
is electrically coupled to the first light emitting control line
Em[1], a first clock terminal clka is electrically coupled to the
negative clock line CLKB, and a second clock terminal clkb
is electrically coupled to the clock line CLK, so that the
second shift register SR2 can output its output signal to an
output terminal Out. The output signal of the second shift
register SR2 is a signal produced by shifting the first light
emitting control signal and becomes a second light emitting
control signal that is outputted to the second light emitting
control line Em[2]. The second light emitting control signal
that is an output signal of the second shift register SR2 is an
input signal of the third shift register SR3.

[0099] Similarly to the first shift register SR1, a first clock
terminal clka of an odd-numbered shift register among the
third shift register SR3 to the n/2” shift register SRn/2 is
electrically coupled to the clock line CLK, and a second clock
terminal clkb of the odd-numbered shift register is electri-
cally coupled to the negative clock line CLKB, so that the
odd-numbered shift register can output its output signal to an
output terminal Out. And, similarly to the second shift register
SR2, a first clock terminal clka of an even-numbered shift
register among the third shift register SR3 to the n/2” shift
register SRn/2 is electrically coupled to the negative clock
line CLKB, and a second clock terminal clkb of the even-
numbered shift register is electrically coupled to the clock
line CLK, so that the even-numbered shift register can output
its output signal to an output terminal Out. Here, a light
emitting control signal that is outputted to an output terminal
Out of a previous shift register is applied to an input terminal
of a shift register. In other words, the second light emitting
control signal to the n/2-1? light emitting control signal that
are outputted to output terminals Out of the second shift
register SR2 to the n/2-17 shift register SRn/2—-1 are applied
to input terminals In of the third shift register SR3 to the n/2
shift register SRn/2, respectively.

[0100] The first light emitting control line Em[1] to the
n/2 light emitting control line Em[n/2] are electrically
coupled to the organic light emitting display panel 140 (see
FIG. 1) and apply light emitting control signals to the organic
light emitting display panel 140 (see FIG. 1).

[0101] FIG. 6 is a timing diagram illustrating signals of the
light emitting control driver of FIG. 5.

[0102] As shown in FIG. 6, a timing diagram of the light
emitting control driver according to one exemplary embodi-
ment includes a first drive period T1, a second drive period T2
and a third drive period T3. Here, the shift register outputs a
signal that is the same as a signal applied to the input terminal
when a clock signal of a low level is applied to the first clock
terminal clka and a clock signal of a high level is applied to the
second clock terminal clkb, and outputs a signal that is the
same as a signal outputted to the output terminal in a previous
period when a clock signal of a high level is applied to the first
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clock terminal clka and a clock signal of a low level is applied
to the second clock terminal clkb. The first shift register SR1
to the n/2? shift register SRn/2 can sequentially output the
first light emitting control signal of a high level to the n/2”
light emitting control signal using an input signal applied
from the first drive period T1 to the third drive period T3 and
a previous shift register, an output signal of a previous drive
period, a clock signal and a negative clock signal.

[0103] In the first drive period T1, an initial drive signal of
a high level from the initial drive line FLM, a clock signal
(e.g., a primitive or initial clock signal) of a low level from the
clock line (e.g., the primitive or initial clock line) CLK and a
negative clock signal (e.g., a primitive or initial negative clock
signal) of a high level from the negative clock line (e.g., the
primitive or initial negative clock line) CLKB are applied.
[0104] First, in the first shift register SR1, an initial drive
signal of a high level is applied to the input terminal, and a
clock signal of'a low level is applied to the first clock terminal
clka, and a negative clock signal of a high level is applied to
the second clock terminal clkb, so that the output terminal can
output a first light emitting control signal of a high level that
is the same as an initial drive signal of a high level applied to
the input terminal.

[0105] Inthe second shift register SR2, a first light emitting
control signal of a high level is applied to the input terminal,
and a negative clock signal of a high level is applied to the first
clock terminal clka, and a clock signal of a low level is applied
to the second clock terminal clkb, so that the output terminal
can output a second light emitting control signal ofa low level
that is the same as an output signal in a previous drive period.
[0106] In the third shift register SR3, a second light emit-
ting control signal of a low level is applied to the input
terminal, and a clock signal of a low level is applied to the first
clock terminal clka, and a negative clock signal of a high level
is applied to the second clock terminal clkb, so that the output
terminal can output a third light emitting control signal of a
low level that is the same as the second light emitting control
signal of a low level applied to the input terminal.

[0107] Finally, an even-numbered register of the fourth
shift register SR4 to the n/2? shift register SRn/2 can operate
in substantially the same manner as the second shift register
SR2 and output a light emission signal of a low level, and an
odd-numbered register of the fourth shift register SR4 to the
/2% shift register SRn/2 can operate in substantially the same
manner as the third shift register SR3 and output a light
emission signal of a low level.

[0108] Inthe second drive period T2, an initial drive signal
ofalow level from the initial drive line FLM, a clock signal of
a high level from the clock line CLK and a negative clock
signal of a low level from the negative clock line CLKB are
applied.

[0109] First, in the first shift register SR1, an initial drive
signal of a low level is applied to the input terminal, a clock
signal of'a high level is applied to the first clock terminal clka,
and a negative clock signal of a low level is applied to the
second clock terminal clkb, so that the output terminal can
output a first light emitting control signal of a high level that
is the same as the output signal in the first drive period T1.
[0110] Inthe second shift register SR2, a first light emitting
control signal of a high level is applied to the input terminal,
a negative clock signal of a low level is applied to the first
clock terminal clka, and a clock signal of a high level is
applied to the second clock terminal clkb, so that the output
terminal can output a second light emitting control signal of a
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high level that is the same as the first light emitting control
signal of a high level applied to the input terminal.

[0111] In the third shift register SR3, a second light emit-
ting control signal of a high level is applied to the input
terminal, a clock signal of a high level is applied to the first
clock terminal clka, and a negative clock signal of a low level
is applied to the second clock terminal clkb, so that the output
terminal can output a third light emitting control signal of a
low level that is the same as the output signal in the first drive
period T1.

[0112] Inthe fourth shift register SR4, a third light emitting
control signal of a low level is applied to the input terminal, a
negative clock signal of a low level is applied to the first clock
terminal clka, and a clock signal of a high level is applied to
the second clock terminal clkb, so that the output terminal can
output a fourth light emitting control signal of a low level that
is the same as the third light emitting control signal of a low
level applied to the input terminal.

[0113] Finally, an odd-numbered register of the fifth shift
register SR5 to the n/2” shift register SRn/2 can operate in
substantially the same manner as the third shift register SR3
and output a light emission signal of a low level, and an
even-numbered register of the fifth shift register SRS to the
n/2 shiftregister SRn/2 can operate in substantially the same
manner as the fourth shift register SR4 and output a light
emission signal of a low level.

[0114] Inthe third drive period T3, an initial drive signal of
alow level from the initial drive line FL.M, a clock signal of a
low level from the clock line CLK, and a negative clock signal
of'ahigh level from the negative clock line CLKB are applied.
[0115] First, in the first shift register SR1, an initial drive
signal of a low level is applied to the input terminal, a clock
signal of a low level is applied to the first clock terminal clka,
and a negative clock signal of a high level is applied to the
second clock terminal clkb, so that the output terminal can
output a first light emitting control signal of'a low level that is
the same as the initial drive signal of a low level applied to the
input terminal.

[0116] Inthe second shift register SR2, a first light emitting
control signal of a low level is applied to the input terminal, a
negative clock signal of a high level is applied to the first clock
terminal clka, and a clock signal of alow level is applied to the
second clock terminal clkb, so that the output terminal can
output a second light emitting control signal of a high level
that is the same as the output signal in the second drive period
T2.

[0117] In the third shift register SR3, a second light emit-
ting control signal of a high level is applied to the input
terminal, a clock signal of a low level is applied to the first
clock terminal clka, and a negative clock signal of a high level
is applied to the second clock terminal clkb, so that the output
terminal can output a third light emitting control signal of a
high level that is the same as the second light emitting control
signal of a high level applied to the input terminal.

[0118] Inthe fourth shift register SR4, a third light emitting
control signal of a high level is applied to the input terminal,
a negative clock signal of a high level is applied to the first
clock terminal clka, and a clock signal of a low level is applied
to the second clock terminal clkb, so that the output terminal
can output a fourth light emitting control signal of a low level
that is the same as the output signal in the second drive period
T2.

[0119] Inthe fifth shift register SR5, a fourth light emitting
control signal of a low level is applied to the input terminal, a
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clock signal of a low level is applied to the first clock terminal
clka, and a negative clock signal of a high level is applied to
the second clock terminal clkb, so that the output terminal can
output a fifth light emitting control signal of a low level that is
the same as the fourth light emitting control signal of a low
level applied to the input terminal.

[0120] Finally, an even-numbered register of the sixth shift
register SR6 to the n/2” shift register SRn/2 can operate in
substantially the same manner as the fourth shift register SR4
and can output a light emission signal of a low level, and an
odd-numbered register of the sixth shift register SR6 to the
w?2" shift register SRn/2 can operate in substantially the same
manner as the fifth shift register SR5 and can output a light
emission signal of a low level.

[0121] The first shift register SR1 to the n/2 shift register
SRn/2 sequentially output the first light emitting control sig-
nal to the n/2? light emitting control signal of a high level by
an input signal applied from the first drive period T1 to the
third drive period T3 and a previous shift register and an
output signal of a previous drive period.

[0122] FIG.7is ablock diagram illustrating a scan driver of
an organic light emitting display according to an exemplary
embodiment of the present invention.

[0123] Asshown in FIG. 7, a scan driver of an organic light
emitting display according to one exemplary embodiment
includes the clock inverter Inv_CLK, the first shift register
SR1 to the n/2” shift register SRw/2 and a first NAND gate
NAND1 to an n”” NAND gate NANDn. The first shift register
SR1 to the n/2™ shift register SRn/2 are the same as the first
shift register SR1 to the n/2? shift register SRn/2 of the light
emitting control driver illustrated in FIG. 5. Hence, output
signals of the first shift register SR1 to the n/2” shift register
SRn/2 are the first light emitting control signal to the n/2”
light emitting control signal n/2. The clock inverter Inv_CLK
is also the same as the clock inverter Inv_CLK illustrated in
FIG. 5.

[0124] The clock inverter Inv_CLK is supplied with the
clock signal CLK and produces the negative clock signal
CLKB, so that the clock inverter can supply it to the first shift
register SR1 to the n/2? shift register SRn/2. When the clock
signal CLK is at a high level, then the negative clock signal
CLKB is at a low level, and when the clock signal CLK is at
a low level, then the negative clock signal CLKB is at a high
level.

[0125] An input terminal In of the first shift register SR1 is
electrically coupled to an initial drive line FLM, a first clock
terminal clka of the first shift register SR1 is electrically
coupled to a clock line CLK, and a second clock terminal clkb
is electrically coupled to a negative clock line CLKB, so that
the first shift register SR1 can output its output signal to an
output terminal Out. The output signal of the first shift register
SR1 is a signal produced by shifting an initial drive signal and
becomes a first light emitting control signal that is outputted
to the first light emitting control line Em[1]. The first light
emitting control signal that is an output signal of the first shift
register SR1 is aninput signal of the second shift register SR2.
[0126] The first NAND gate NANDI is electrically coupled
to an initial drive line FLM, a first clock line SLCK1 and a first
light emitting control line Em[1] and is supplied with an
initial drive signal, a first clock signal and a first light emitting
control signal, so that the first NAND gate can output a first
scan signal to a first scan line.

[0127] Aninputterminal In of the second shift register SR2
is electrically coupled to the first light emitting control line
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Em|[1], a first clock terminal clka is electrically coupled to a
negative clock line CLKB, and a second clock terminal clkb
is electrically coupled to a clock line CLK, so that the second
shift register SR2 can output its output signal to an output
terminal Out. The output signal of the second shift register
SR2 is a signal produced by shifting the first light emitting
control signal and becomes a second light emitting control
signal that is outputted to the second light emitting control
line Em[2]. The second light emitting control signal that is an
output signal of the second shift register SR2 is an input signal
of the third shift register SR3.

[0128] The second NAND gate NAND2 is electrically
coupled to the first light emitting control line Em[1], the
second clock line SLCK2 and the second light emitting con-
trol line Em[2], and is supplied with the first light emitting
control signal, the second clock signal, and the second light
emitting control signal, so that the second NAND gate can
output a second scan signal to a second scan line.

[0129] The third NAND gate NAND3 is electrically
coupled to the first light emitting control line Em[1], the first
clock line SLCK1 and the second light emitting control line
Em][2], and is supplied with the first light emitting control
signal, the first clock signal, and the second light emitting
control signal, so that the third NAND gate can output a third
scan signal to a third scan line.

[0130] The fourth NAND gate NAND4 is electrically
coupled to the second light emitting control line Em[2], the
second clock line SLCK2 and the third light emitting control
line Em[3], and is supplied with the second light emitting
control signal, the second clock signal, and the third light
emitting control signal, so that the fourth NAND gate can
output a fourth scan signal to a fourth scan line.

[0131] An odd-numbered NAND gate of the fifth NAND
gate NANDS to the n”” NAND gate NANDn is electrically
coupled with the first clock line SCLK1 and two light emit-
ting control lines in substantially the same manner as the third
NAND gate NAND3 and can output a scan signal to a respec-
tive scan line. Here, if an odd-numbered NAND gate is a”
NAND gate, then the two light emitting control lines are
(a- l)/2 light emitting control line Em[(a—1)/2] and (n+1)/2”
light emitting control line Em[(n+1)/2]. And, an even-num-
bered NAND gate of the fifth NAND gate NANDS to the n”*
NAND gate NANDn is electrically coupled with the second
clock line SCLK2 and two light emitting control lines in
substantially the same manner as the fourth NAND gate
NAND4 and can output a scan signal to a respective scan line.
Here, if an even-numbered NAND gate is b NAND gate,
then the two light emitting control lines are b/2” light emit-
ting control line Em[b/2] and (b/2)+1% light emitting control
line Em[(b/2)+1].

[0132] The first scan line Scan[1] to the n? scan line Scan
[n] are electrically coupled to the organic light emitting dis-
play panel 140 (see FIG. 1) and can apply a scan signal to the
organic light emitting display panel 140 (see FIG. 1).

[0133] Similarly to the first shift register SR1, a first clock
terminal clka of an odd-numbered shift register among the
third shift register SR3 to the n/2” shift register SRn/2 is
electrically coupled to the clock line CLK, and a second clock
terminal clkb of the odd-numbered shift register is electri-
cally coupled to the negative clock line CLKB, so that the
odd-numbered shift register can output its output signal to an
output terminal Out. And, similarly to the second shift register
SR2, a first clock terminal clka of an even-numbered shift
register among the third shift register SR3 to the n/2” shift



US 2008/0246697 Al

register SRn/2 is electrically coupled to the negative clock
line CLKB, and a second clock terminal clkb of the even-
numbered shift register is electrically coupled to the clock
line CLK, so that the even-numbered shift register can output
its output signal to an output terminal Out. Here, a light
emitting control signal that is outputted to an output terminal
Out of a previous shift register is applied to an input terminal
of a shift register. This way, the second light emitting control
signal to the n/2-17 light emitting control signal that are
outputted to output terminals Out of the second shift register
SR2 to the n/2-1? shift register SRn/2-1 are applied to input
terminals In of the third shift register SR3 to the n/2? shift
register SRn/2, respectively.

[0134] The first light emitting control line Em[1] to the
n/2 light emitting control line Em[n/2] are electrically
coupled to the organic light emitting display panel 140 (see
FIG. 1) and can apply a light emitting control signal to the
organic light emitting display panel 140 (see FIG. 1).

[0135] FIG. 8 is a timing diagram of signals of the scan
driver of FIG. 7.

[0136] As illustrated in FIG. 8, the timing diagram of the
scan driver in one exemplary embodiment includes a first
drive period T1, a second drive period T2 and a third drive
period T3. The first drive period T1, the second drive period
T2 and the third drive period T3 each include a first sub drive
period, a delay period and a second sub drive period. The first
sub drive period, the delay period and the second sub drive
period represent sections (or periods) that output scan signals
to the scan lines (Scan[1], Scan[2], .. ., and Scan[n]) by the
first clock signal of the first clock line SLCK1, the second
clock signal of the second clock line SLCK2, and light emit-
ting control signals of the light emitting control lines (Em[1],
Em[2],. .., Em[n/2]) applied to the first NAND gate NAND1
to the n” NAND gate NANDn. The first clock signal and the
second clock signal are signals that have inverted phases and
are overlapped with their predetermined portions at a low
level. This enables a predetermined time interval between the
outputted scan signals and allows to secure a margin to clock
skew or delay.

[0137] In the first drive period T1, an initial drive signal of
a high level from the initial drive line FLM, a clock signal of
a low level from the clock line CLK and a negative clock
signal of a high level from the negative clock line CLKB are
applied.

[0138] First, in the first shift register SR1, an initial drive
signal of a high level is applied to the input terminal, a clock
signal of a low level is applied to the first clock terminal clka,
and a negative clock signal of a high level is applied to the
second clock terminal clkb, so that the output terminal can
output a first light emitting control signal of a high level that
is the same as an initial drive signal of a high level applied to
the input terminal.

[0139] Inthe second shift register SR2, a first light emitting
control signal of a high level is applied to the input terminal,
a negative clock signal of a high level is applied to the first
clock terminal clka, and a clock signal of alow level is applied
to the second clock terminal clkb, so that the output terminal
can output a second light emitting control signal ofa low level
that is the same as an output signal in a previous drive period.
[0140] In the third shift register SR3, a second light emit-
ting control signal of a low level is applied to the input
terminal, a clock signal of a low level is applied to the first
clock terminal clka, and a negative clock signal of a high level
is applied to the second clock terminal clkb, so that the output
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terminal can output a third light emitting control signal of a
low level that is the same as the second light emitting control
signal of a low level applied to the input terminal.

[0141] Finally, an even-numbered register of the fourth
shift register SR4 to the n/2” shift register SRn/2 can operate
in substantially the same manner as the second shift register
SR2 and can output a light emission signal of a low level, and
an odd-numbered register of the fourth shift register SR4 to
the /27 shift register SRn/2 can operate in substantially the
same manner as the third shift register SR3 and can output a
light emission signal of a low level.

[0142] In the first sub drive period T11 of the first drive
period T1, the first clock signal of a low level applied from the
first clock line SCLK1 and the second clock signal of a high
level applied from the second clock line SCLK?2 are applied to
the first NAND gate NAND1 to the n”” NAND gate NANDn.
[0143] The first NAND gate NANDI1 is supplied with the
first clock signal of a low level, the initial drive signal of a high
level, and the first light emitting control signal of a high level,
and outputs a first scan signal of a high level to the first scan
line Scan[1].

[0144] The second NAND gate NAND?2 is supplied with
the second clock signal of a high level, the first light emitting
control signal of a high level, and the second light emitting
control signal of a low level, and outputs a second scan signal
of'a high level to the second scan line Scan|[2].

[0145] Finally, the third NAND gate NAND3 to the n”
NAND gate NANDn can output the third scan signal to the n™
scan signal because the second light emitting control line
Em{[2] to the n/2? light emitting control line Em[n/2] electri-
cally coupled therewith apply light emitting control signals of
alow level to the third NAND gate NAND3 to the n NAND
gate NANDn.

[0146] In the delay period D1 of the first drive period T1,
the first clock signal of a low level applied from the first clock
line SCLK1 and the second clock signal of a low level applied
from the second clock line SCLK2 are applied to the first
NAND gate NANDI to the n”” NAND gate NANDn. The first
NAND gate NANDI1 to the n” NAND gate NANDn can
output the first scan signal to the n” scan signal because the
first clock line SCLK1 and the second clock line SCLK2
electrically coupled therewith apply the first clock signal and
the second clock signal of a low level to the first NAND gate
NANDI1 to the n NAND gate NANDn.

[0147] Inthe second sub drive period T12 of the first drive
period T1, the first clock signal of a high level applied from
the first clock line SCLK1 and the second clock signal of a
low level applied from the second clock line SCLK2 are
applied to the first NAND gate NANDI1 to the n”” NAND gate
NANDn.

[0148] First, the first NAND gate NANDI1 is supplied with
the first clock signal of a high level, the initial drive signal of
ahigh level and the first light emitting control signal of a high
level, and outputs a first scan signal of a low level to the first
scan line Scan[1].

[0149] The second NAND gate NAND2 to the n” NAND
gate NANDn output the second scan signal to the n” scan
signal of a high level because the second light emitting con-
trol line Em[2] to the n/2? light emitting contro] line Em[n/2]
electrically coupled therewith apply light emitting control
signals ofa low level to the second NAND gate NAND?2 to the
n” NAND gate NANDn.

[0150] Inthe second drive period T2, an initial drive signal
of'alow level from the initial drive line FLLM, a clock signal of
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a high level from the clock line CLK and a negative clock
signal of a low level from the negative clock line CLKB are
applied.

[0151] First, in the first shift register SR1, an initial drive
signal of a low level is applied to the input terminal, a clock
signal of a high level is applied to the first clock terminal clka,
and a negative clock signal of a low level is applied to the
second clock terminal clkb, so that the output terminal can
output a first light emitting control signal of a high level that
is the same as an output signal in the first drive period T1.
[0152] Inthe second shift register SR2, a first light emitting
control signal of a high level is applied to the input terminal,
a negative clock signal of a low level is applied to the first
clock terminal clka, and a clock signal of a high level is
applied to the second clock terminal clkb, so that the output
terminal can output a second light emitting control signal of a
high level that is the same as the first light emitting control
signal of a high level applied to the input terminal.

[0153] In the third shift register SR3, a second light emit-
ting control signal of a high level is applied to the input
terminal, a clock signal of a high level is applied to the first
clock terminal clka, and a negative clock signal of a low level
is applied to the second clock terminal clkb, so that the output
terminal can output a third light emitting control signal of a
low level that is the same as an output signal in the first drive
period T1.

[0154] Inthe fourth shift register SR4, a third light emitting
control signal of a low level is applied to the input terminal, a
negative clock signal of a low level is applied to the first clock
terminal clka, and a clock signal of a high level is applied to
the second clock terminal clkb, so that the output terminal can
output a fourth light emitting control signal of a low level that
is the same as the third light emitting control signal of a low
level applied to the input terminal.

[0155] Finally, an odd-numbered register of the fifth shift
register SRS to the n/2” shift register SRn/2 can operate in
substantially the same manner as the third shift register SR3
and can output a light emission signal of a low level, and an
evep-numbered register of the fifth shift register SRS to the
w?2" shift register SRn/2 can operate in substantially the same
manner as the fourth shift register SR4 and can output a light
emission signal of a low level.

[0156] In the first sub drive period T21 of the second drive
period T2, the first clock signal of a low level applied from the
first clock line SCLK1 and the second clock signal of a high
level applied from the second clock line SCLK?2 are applied to
the first NAND gate NANDI to the n”” NAND gate NANDn.
[0157] First, the first NAND gate NANDI1 is supplied with
the first clock signal of a low level, the initial drive signal of
alow level, and the first light emitting control signal of a high
level, and outputs a first scan signal of a high level to the first
scan line Scan[1].

[0158] The second NAND gate NAND2 is supplied with
the second clock signal of a high level, the first light emitting
control signal of a high level, and the second light emitting
control signal of a high level, and outputs a second scan signal
of a low level to the second scan line Scan[2].

[0159] The third NAND gate NAND3 is supplied with the
first clock signal of a low level, the first light emitting control
signal of a high level, and the second light emitting control
signal of a high level, and outputs a third scan signal of a high
level to the third scan line Scan[3].

[0160] Finally, the fourth NAND gate NAND4 to the n”
NAND gate NANDn can output the fourth scan signal to the
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n” scan signal of a high level because the third light emitting
control line Em[3] to the n/2? light emitting control line
Em[n/2] electrically coupled therewith apply light emitting
control signals of a low level to the fourth NAND gate
NAND4 to the n” NAND gate NANDn.

[0161] Inthe delay period D2 ofthe second drive period T2,
the first clock signal of a low level applied from the first clock
line SCLK1 and the second clock signal of a low level applied
from the second clock line SCLK2 are applied to the first
NAND gate NANDI to the n” NAND gate NANDn. The first
NAND gate NANDI to the n” NAND gate NANDn can
output scan signals of a high level because the first clock line
SCLK1 and the second clock line SCLK2 electrically
coupled therewith apply the first clock signal and the second
clock signal of a low level to the first NAND gate NAND1 to
the n”” NAND gate NANDn.

[0162] In the second sub drive period T22 of the second
drive period T2, the first clock signal of a high level applied
from the first clock line SCLK1 and the second clock signal of
a low level applied from the second clock line SCLK2 are
applied to the first NAND gate NAND1 to the n” NAND gate
NANDn.

[0163] First, the first NAND gate NANDI1 is supplied with
the first clock signal of a high level, the initial drive signal of
alow level, and the first light emitting control signal of a high
level, and outputs a first scan signal of a high level to the first
scan line Scan[1].

[0164] The second NAND gate NAND?2 is supplied with
the second clock signal of a low level, the first light emitting
control signal of a high level, and the second light emitting
control signal of a high level, and outputs a second scan signal
of a high level to the second scan line Scan|[2].

[0165] The third NAND gate NAND3 is supplied with the
first clock signal of a high level, the first light emitting control
signal of a high level, and the second light emitting control
signal of a high level, and outputs a third scan signal of a low
level to the third scan line Scan[3].

[0166] Finally, the fourth NAND gate NAND4 to the n”
NAND gate NANDn output the fourth scan signal to the n”
scan signal of a high level because the third light emitting
control line Em[3] to the n/2” light emitting control line
Em[n/2] electrically coupled therewith apply light emitting
control signals of a low level to the fourth NAND gate
NAND4 to the n NAND gate NANDn.

[0167] Inthe third drive period T3, an initial drive signal of
alow level from the initial drive line FLLM, a clock signal of a
low level from the clock line CLK and a negative clock signal
of'ahigh level from the negative clock line CLKB are applied.
[0168] First, in the first shift register SR1, an initial drive
signal of a low level is applied to the input terminal, a clock
signal of a low level is applied to the first clock terminal clka,
and a negative clock signal of a high level is applied to the
second clock terminal clkb, so that the output terminal can
output a first light emitting control signal of'a low level that is
the same as the initial drive signal of a low level applied to the
input terminal.

[0169] Inthe second shift register SR2, a first light emitting
control signal of a low level is applied to the input terminal, a
negative clock signal of a high level is applied to the first clock
terminal clka, and a clock signal of alow level is applied to the
second clock terminal clkb, so that the output terminal can
output a second light emitting control signal of a high level
that is the same as an output signal in the second drive period
T2.
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[0170] In the third shift register SR3, a second light emit-
ting control signal of a high level is applied to the input
terminal, a clock signal of a low level is applied to the first
clock terminal clka, and a negative clock signal of a high level
is applied to the second clock terminal clkb, so that the output
terminal can output a third light emitting control signal of a
low level that is the same as the second light emitting control
signal of a high level applied to the input terminal.

[0171] Inthe fourth shift register SR4, a third light emitting
control signal of a high level is applied to the input terminal,
a negative clock signal of a high level is applied to the first
clock terminal clka, and a clock signal of a low level is applied
to the second clock terminal clkb, so that the output terminal
can output a fourth light emitting control signal of a low level
that is the same as an output signal in the second drive period
T2.

[0172] Inthe fifth shift register SRS, a fourth light emitting
control signal of a low level is applied to the input terminal, a
clock signal of a low level is applied to the first clock terminal
clka, and a negative clock signal of a high level is applied to
the second clock terminal clkb, so that the output terminal can
output a fifth light emitting control signal of a low level that is
the same as the fourth light emitting control signal of a low
level applied to the input terminal.

[0173] Finally, an even-numbered register of the sixth shift
register SR6 to the n/2” shift register SRn/2 can operate in
substantially the same manner as the fourth shift register SR4
and can output a light emission signal of a low level, and an
odd-numbered register of the sixth shift register SR6 to the
n/2 " shift register SRn/2 can operate in substantially the same
manner as the fifth shift register SR5 and can output a light
emission signal of a low level.

[0174] The first sub drive period T31 of the third drive
period T3 applies the first clock signal of a low level applied
from the first clock line SCLK1 and the second clock signal of
a high level applied from the second clock line SCLK2 to the
first NAND gate NANDI to the n NAND gate NANDn.
[0175] First, the first NAND gate NAND1 to the third
NAND gate NAND3 output the first scan signal to the third
scan signal of a high level because the initial drive line FLM
and the first light emitting control line Em[1] electrically
coupled therewith apply the initial drive signal and the first
light emitting control signal of a low level to the first NAND
gate NAND1 to the third NAND gate NAND3.

[0176] The fourth NAND gate NAND4 is supplied with the
second clock signal of a high level, the second light emitting
control signal of a high level and the third light emitting
control signal of a high level, and outputs a fourth scan signal
of a low level to the fourth scan line Scan[4].

[0177] The fifth NAND gate NANDS is supplied with the
first clock signal of a low level, the second light emitting
control signal of a high level and the third light emitting
control signal of a high level, and outputs a fifth scan signal of
a high level to the fifth scan line Scan[5].

[0178] Finally, the sixth NAND gate NANDG to the n”
NAND gate NANDn output the sixth scan signal to the n™
scan signal of a high level because the fourth light emitting
control line Em[4] to the n/2? light emitting control line
Em[n/2] electrically coupled therewith apply light emitting
control signals of a low level to the sixth NAND gate NAND6
to the n” NAND gate NANDn.

[0179] The delay period D3 of the third drive period T3
applies the first clock signal of a low level applied from the
first clock line SCLK1 and the second clock signal of a low
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level applied from the second clock line SCLK2 to the first
NAND gate NANDI to the n”” NAND gate NANDn. The first
NAND gate NANDI to the n” NAND gate NANDn output
scan signals of a high level because the first clock line SCLK1
and the second clock line SCLK2 electrically coupled there-
with apply the first clock signal and the second clock signal of
a low level to the first NAND gate NANDI to the n” NAND
gate NANDn.

[0180] The second sub drive period T32 of the third drive
period T3 applies the first clock signal of a high level applied
from the first clock line SCLK1 and the second clock signal of
a low level applied from the second clock line SCLK2 to the
first NAND gate NANDI1 to the n”” NAND gate NANDn.
[0181] First, the first NAND gate NANDI1 to the third
NAND gate NAND3 output the first scan signal to the third
scan signal of a high level because the initial drive line FLM
and the first light emitting control line Em[1] electrically
coupled therewith apply the initial drive signal and the first
light emitting control signal of a low level to the first NAND
gate NANDI1 to the third NAND gate NAND3.

[0182] The fourth NAND gate NAND4 is supplied with the
second clock signal of a low level, the second light emitting
control signal of a high level and the third light emitting
control signal of a high level and outputs a fourth scan signal
of'a high level to the fourth scan line Scan[4].

[0183] The fifth NAND gate NANDS is supplied with the
first clock signal of a high level, the second light emitting
control signal of a high level and the third light emitting
control signal of a high level and outputs a fifth scan signal of
a low level to the fifth scan line Scan[5].

[0184] Finally, the sixth NAND gate NANDG to the n”
NAND gate NANDn output the sixth scan signal to the n”
scan signal of a high level because the fourth light emitting
control line Em[4] to the n/2? light emitting control line
Em[n/2] electrically coupled therewith apply light emitting
control signals of a low level to the sixth NAND gate NAND6
to the n”” NAND gate NANDn.

[0185] The first shift register SR1 to the n/2” shift register
SRu/2 sequentially output the first light emitting control sig-
nal to the /2" light emitting control signal of a high level
using an input signal applied from the first drive period T1 to
the third drive period T3 and a previous shift register, and an
output signal of a previous drive period.

[0186] The first NAND gate NANDI to the n” NAND gate
NANDn sequentially output the first scan signal to the n™
scan signal of a low level by the first clock signal to the second
clock signal, the initial drive signal and the first light emitting
control signal to the n/2” light emitting control signal applied
in the first sub drive period T11 and the second sub drive
period T12 of the first drive period T1 to the first sub drive
period T31 and the second drive period T32 of the third drive
period T3. In the first NAND gate NANDI to the n”” NAND
gate NANDn, if all of the initial drive signal and the first light
emitting control signal to the n™ light emitting control signal
are high level, and the first clock line applies the first clock
signal of a high level, and the second clock line applies the
second clock signal of a low level, then all odd-numbered
scan signals that are output signals of odd-numbered NAND
gates electrically coupled with the first clock line are output-
ted with a low level. And, all even-numbered scan signals that
are output signals of even-numbered NAND gates electrically
coupled with the second clock line are outputted with a high
level. In the first NAND gate NANDI to the n”” NAND gate
NANDm, if all of the initial drive signal and the first light
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emitting contro] signal to the n” light emitting control signal
have a high level, and the first clock line applies the first clock
signal of a low level, and the second clock line applies the
second clock signal of a high level, then all odd-numbered
scan signals that are output signals of odd-numbered NAND
gates electrically coupled with the first clock line are output-
ted with a high level. And, all even-numbered scan signals
that are output signals of even-numbered NAND gates elec-
trically coupled with the second clock line are outputted with
a low level. Namely, it is possible to output odd-numbered
and even-numbered scan signals using the first and second
clock signals.

[0187] FIG. 9 is a block diagram illustrating an organic
light emitting display according to an embodiment of the
present invention.

[0188] As shown in FIG. 9, an organic light emitting dis-
play includes the scan driver 110, light emitting control driver
130 and the organic light emitting display panel 140.

[0189] The scan driver 110 operates as described in refer-
ence to FIGS. 7 and 8 and outputs the first scan signal to the
n” scan signal to the first scan line Scan[1] to the n” scan line
Scan[n]. The first scan line Scan[1] to the n™ scan line Scan[n]
are electrically coupled with the organic light emitting dis-
play panel 140 and apply the first scan signal to the n scan
signal to the organic light emitting display panel 140. At this
time, in the first NAND gate NANDI to the n” NAND gate
NANDn of the scan driver of the organic light emitting dis-
play of FIG. 7, if all of the initial drive signal and the first light
emitting control signal to the n” light emitting control signal
are high level, and the first clock line applies the first clock
signal of a high level, and the second clock line applies the
second clock signal of a low level, then all odd-numbered
scan signals that are output signals of odd-numbered NAND
gates electrically coupled with the first clock line are output-
ted with a low level. And, all even-numbered scan signals that
are output signals of even-numbered NAND gates electrically
coupled with the second clock line are outputted with a high
level. In the first NAND gate NANDI to the n” NAND gate
NANDm, if all of the initial drive signal and the first light
emitting contro] signal to the n” light emitting control signal
are high level, and the first clock line applies the first clock
signal of a low level, and the second clock line applies the
second clock signal of a high level, then all odd-numbered
scan signals that are output signals of odd-numbered NAND
gates electrically coupled with the first clock line are output-
ted with a high level. And, all even-numbered scan signals
that are output signals of even-numbered NAND gates elec-
trically coupled with the second clock line are outputted with
a low level. Namely, it is possible to output odd-numbered
and even-numbered scan signals in accordance with the first
clock signal and the second clock signal applied from the first
clock line SCLK1 and the second clock line SCLK 2.
[0190] The light emitting control driver 130 operates as
described in reference to FIGS. 5 and 6 and outputs the first
light emitting control signal to the n/2 light emitting control
signal to the first light emitting control line Em[1] to the n/2”
light emitting control line Em[n/2]. The first light emitting
control line Em[1] to the n/2? light emitting control line
Em[n/2] are electrically coupled with the organic light emit-
ting display panel 140 and apply the first light emitting con-
trol signal to the n/2% light emitting control signal to the
organic light emitting display panel 140. In the light emitting
controllines (Em[1], Em[2], ..., Em[n/2]), an odd-numbered
light emitting control line is electrically coupled with an
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odd-numbered pixel part, and an even-numbered light emit-
ting control line is electrically coupled with an even-num-
bered pixel part. The odd-numbered light emitting control
line applies an odd-numbered light emitting control signal
when the odd-numbered pixel part transfers a data signal to an
organic light emitting diode OLED by an odd-numbered scan
signal applied thereto, so that the odd-numbered light emit-
ting control line simultaneously supplies a light emitting con-
trol signal to an odd-numbered pixel part and enables an
odd-numbered organic light emitting diode OLED to simul-
taneously emit light.

[0191] The organic light emitting display panel 140
includes the first pixel part PS1 to the n” pixel part PSn. As
illustrated in FIG. 9, for example, the term “pixel part” in one
embodiment refers to a row of pixels coupled to the same scan
line and/or the same emitting control line.

[0192] The first pixel part PS1 is electrically coupled with
the —17 scan line Scan[~1], the first scan line Scan[1] and the
first light emitting control line Em[1]. The second pixel part
PS2 is electrically coupled with the 07 scan line Scan[0], the
second scan line Scan[2] and the second light emitting control
line Em[2]. The third pixel part PS3 is electrically coupled
with the first scan line Scan[1], the third scan line Scan[3] and
the first light emitting control line Em[1]. The fourth pixel
part PS4 is electrically coupled with the second scan line
Scan([2], the fourth scan line Scan[4] and the second light
emitting control line Em[2]. The fifth pixel part PS5 is elec-
trically coupled with the third scan line Scan[3], the fifth scan
line Scan[5] and the third light emitting control line Em[3].
The sixth pixel part PS6 is electrically coupled with the fourth
scan line Scan[4], the sixth scan line Scan[6] and the fourth
light emitting control line Em[4]. In this way, the pixel part is
electrically coupled with the n-2% scan line Scan[n-2] and
the n” scan line Scan[n] and operates by being supplied with
the n-2? scan signal and the n” scan signal. Namely, an
even-numbered scan line is electrically coupled with an even-
numbered pixel part, and an odd-numbered scan line is elec-
trically coupled with an odd-numbered pixel part. Here, the
-1" scan line Scan[-1] and the 07 scan line Scan[0] are scan
lines of a panel that is inserted into a dead space and is not
visible to a user. And, an even-numbered light emitting con-
trol line is electrically coupled with an even-numbered pixel
part, and an odd-numbered light emitting control line is elec-
trically coupled with an odd-numbered pixel part.

[0193] Here, in the first NAND gate NANDI1 to the n”
NAND gate NANDn of the scan driver 110, if all of the initial
drive signal and the first light emitting control signal to the n””
light emitting control signal are high level, and the first clock
line SCLK1 applies the first clock signal of a high level, and
the second clock line SCLK?2 applies the second clock signal
of a low level, then all odd-numbered scan signals that are
output signals of odd-numbered NAND gates electrically
coupled with the first clock line SCLK1 are outputted with a
low level. And, all even-numbered scan signals that are output
signals of even-numbered NAND gates electrically coupled
with the second clock line SCLK2 are outputted with a high
level. In the first NAND gate NANDI1 to the n” NAND gate
NANDm, if all of the initial drive signal and the first light
emitting control signal to the n light emitting control signal
are high level, and the first clock line SCLK1 applies the first
clock signal of a low level, and the second clock line SCLK2
applies the second clock signal of a high level, then all odd-
numbered scan signals that are output signals of odd-num-
bered NAND gates electrically coupled with the first clock
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line SCLK1 are outputted with a high level. And, all even-
numbered scan signals that are output signals of even-num-
bered NAND gates electrically coupled with the second clock
line SCLK2 are outputted with a low level.

[0194] When the first clock signal of a high level is applied
to the first clock line SCLK1 and the second clock signal of a
low level is applied to the second clock line SCLK2, all
odd-numbered scan signals are outputted with a low level, so
that an odd-numbered pixel circuit operates by being supplied
with an odd-numbered scan signal of a low level, and an
organic light emitting diode OLED emits light by being sup-
plied with a data signal. At this time, an even-numbered pixel
circuit is supplied with an even-numbered scan signal of a
high level, and a data signal to be transferred to an organic
light emitting diode OLED is blocked.

[0195] When the first clock signal of a low level is applied
to the first clock line SCLK1 and the second clock signal of a
high level is applied to the second clock line SCLK2, all
even-numbered scan signals are outputted with a low level, so
that an even-numbered pixel circuit operates by being sup-
plied with an even-numbered scan signal of a low level, and
an organic light emitting diode OLED emits light by being
supplied with a data signal. At this time, an odd-numbered
pixel circuit is supplied with an odd-numbered scan signal of
a high level, and a data signal to be transferred to an organic
light emitting diode OLED is blocked.

[0196] Here, the first clock line SCLK1 and the second
clock line SCLK2 are electrically coupled with an odd-num-
bered NAND gate and an even-numbered NAND gate,
respectively, and the odd-numbered NAND gate and the
even-numbered NAND gate are electrically coupled with an
odd-numbered pixel part and an even-numbered pixel part,
respectively. At this time, the first clock signal of a low level
is applied to the first clock line SCLK1, and the second clock
signal of a high level is applied to the second clock line
SCLK2, so that only an organic light emitting diode OLED of
an odd-numbered pixel part is turned on. And, the first clock
signal of a high level is applied to the first clock line SCLK1,
and the second clock signal of a low level is applied to the
second clock line SCLK2, so that only an organic light emit-
ting diode OLED ofan even-numbered pixel part is turned on.
In case that an organic light emitting diode OLED of an
odd-numbered pixel part emits light, though only an organic
light emitting diode OLED of an even-numbered pixel part
should emit light, and in case that an organic light emitting
diode OLED of an even-numbered pixel part emits light,
though only an organic light emitting diode OLED of an
odd-numbered pixel part should emit light, it is possible to
know that a longitudinal short is occurred.

[0197] For example, when the first clock signal of a low
level is applied to the first clock line SCLK1 and the second
clock signal of a high level is applied to the second clock line
SCLK2, an organic light emitting diode OLED of an odd-
numbered pixel part should emit light. In this case, however,
if a short is occurred in the m? pixel circuit 141 of the first
pixel part PS1 and the second pixel part PS2, then an organic
light emitting diode OLED of the m” pixel circuit 141 of the
second pixel part PS2 also emits light, and thus it is possible
to find that a longitudinal short has occurred.

[0198] In a conventional pixel circuit, such a longitudinal
short is detected by applying a constant pattern to an organic
light emitting display panel in a module process, and thus a
module process operation cost for a defective panel having a
short is additionally needed. However, according to the
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described embodiment of the present invention, such a lon-
gitudinal short is detected by applying a clock signal to a
panel before a module process, and thus it is possible to
reduce a module process operation cost for a defective panel.
And, it is possible to substantially prevent the reliability of a
product from being lowered because it is possible to prevent
such a circumstance that a longitudinal short cannot be
detected as a defect when the total inspection is not performed
during a module process and thus the final user detects the
defect.

[0199] FIG. 10 is a timing diagram illustrating signals of
the organic light emitting display of FIG. 9.

[0200] As illustrated in FIG. 10, a timing diagram of the
organic light emitting display includes a first drive period T1,
a second drive period T2 and a third drive period T3. And,
each of the first drive period T1 to the third drive period T3
includes a first sub drive period, a delay period and a second
sub drive period.

[0201] First, inthe firstdrive period T1, a first light emitting
control signal of a high level and a second light emitting
control signal to a n” light emitting control signal of a low
level are applied to the organic light emitting display panel
140.

[0202] In the first sub drive period T11 of the first drive
period T1, a first scan signal to an” scan signal of a high level
are applied to the organic light emitting display panel 140.
[0203] The delay period D1 of the first drive period T1
allows a time interval (e.g., a predetermined time interval)
between the applied scan signals in order to enable to secure
a margin to clock skew or delay.

[0204] In the second sub drive period T12 of the first drive
period T1, the first scan signal of a low level and the second
scan signal to the n” scan signal of a high level are applied to
the organic light emitting display panel 140. At this time, the
pixel circuit of the first pixel part PS1 is supplied with the first
scan signal of a low level, so that the first switching element
S1 and the fifth switching element S5 are turned on. The first
switching element S1 is turned on and transfers a data signal
to the drive transistor. And, the fifth switching element S5 is
turned on and compensates a threshold voltage of the drive
transistor by diode-like connecting the drive transistor. The
pixel circuit of the first pixel part PS1 stores a voltage differ-
ence between the first power supply voltage ELVDD and the
control electrode of the drive transistor M1 in the first storage
capacitor C1. And, the pixel circuit of the third pixel part PS3
is supplied with the first scan signal of a low level that is the
second previous scan signal and initializes a voltage stored in
the first storage capacitor C1 and the second storage capacitor
C2.

[0205] Inthe second drive period T2, the first light emitting
control signal and the second light emitting control signal of
ahigh level and the third light emitting control signal to the n””
light emitting control signal of a low level are applied to the
organic light emitting display panel 140.

[0206] In the first sub drive period T21 of the second drive
period T2, the second scan signal of a low level and the first
scan signal and the third scan signal to the n” scan signal of a
high level are applied to the organic light emitting display
panel 140. At this time, the pixel circuit of the second pixel
part PS2 is supplied with the second scan signal of a low level,
so that the first switching element S1 and the fifth switching
element S5 are turned on. The first switching element S1 is
turned on and transfers a data signal to the drive transistor.
And, the fifth switching element S5 is turned on and compen-
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sates a threshold voltage of the drive transistor by diode-like
connecting the drive transistor. The pixel circuit of the second
pixel part PS2 stores a voltage difference between the first
power supply voltage ELVDD and the control electrode of the
drive transistor M1 in the first storage capacitor C1. And, the
pixel circuit of the fourth pixel part PS4 is supplied with the
second scan signal of a low level that is the second previous
scan signal and initializes a voltage stored in the first storage
capacitor C1 and the second storage capacitor C2.

[0207] The delay period D2 of the second drive period T2
allows a time interval (e.g., a predetermined time interval)
between the applied scan signals in order to enable to secure
a margin to clock skew or delay.

[0208] In the second sub drive period T22 of the second
drive period T2, the third scan signal of a low level and the
first scan signal, the second scan signal and the fourth scan
signal to the n” scan signal of a high level are applied to the
organic light emitting display panel 140. At this time, the
pixel circuit of the third pixel part PS3 is supplied with the
third scan signal of a low level, so that the first switching
element S1 and the fifth switching element S5 are turned on.
The first switching element S1 is turned on and transfers a
data signal to the drive transistor. And, the fifth switching
element S5 is turned on and compensates a threshold voltage
of the drive transistor by diode-like connecting the drive
transistor. The pixel circuit of the third pixel part PS3 stores a
voltage difference between the first power supply voltage
ELVDD and the control electrode of the drive transistor M1 in
the first storage capacitor C1. And, the pixel circuit of the fifth
pixel part PS5 is supplied with the third scan signal of a low
level that is the second previous scan signal and initializes a
voltage stored in the first storage capacitor C1 and the second
storage capacitor C2.

[0209] Finally, in the third drive period T3, the second light
emitting control signal and the third light emitting control
signal of a high level and the first light emitting control signal
and the third light emitting control signal to the n” light
emitting control signal of a low level are applied to the organic
light emitting display panel 140. The pixel circuit of the first
pixel part PS1 is supplied with the first light emitting control
signal of a low level, so that the second switching element S2
and the third switching element S3 are turned on. The second
switching element S2 is turned on and transfers the first power
supply voltage ELVDD to the drive transistor M1, and the
third switching element S3 is turned on and transfers a drive
current to the organic light emitting diode OLED, and thus the
organic light emitting diode OLED of the first pixel part PS1
emits light.

[0210] In the first sub drive period T31 of the third drive
period T3, the fourth scan signal of a low level and the first
scan signal to the third scan signal and the fifth scan signal to
the n” scan signal of a high level are applied to the organic
light emitting display panel 140. At this time, the pixel circuit
of the fourth pixel part PS4 is supplied with the fourth scan
signal of a low level, so that the first switching element S1 and
the fifth switching element S5 are turned on. The first switch-
ing element S1 is turned on and transfers a data signal to the
drive transistor. And, the fifth switching element S5 is turned
on and compensates a threshold voltage of the drive transistor
by diode-like connecting the drive transistor. The pixel circuit
of the fourth pixel part PS4 stores a voltage difference
between the first power supply voltage ELVDD and the con-
trol electrode of the drive transistor M1 in the first storage
capacitor C1. Further, the pixel circuit of the sixth pixel part

Oct. 9, 2008

PS6 is supplied with the fourth scan signal of a low level that
is the second previous scan signal and initializes a voltage
stored in the first storage capacitor C1 and the second storage
capacitor C2.

[0211] The delay period D3 of the third drive period T3
allows a time interval (e.g., a predetermined time interval)
between the applied scan signals in order to enable to secure
a margin to clock skew or delay.

[0212] Inthe second sub drive period T32 of the third drive
period T3, the fifth scan signal of a low level and the first scan
signal to the fourth scan signal and the sixth scan signal to the
n™ scan signal of a high level are applied to the organic light
emitting display panel 140. At this time, the pixel circuit of
the fifth pixel part PS5 is supplied with the fifth scan signal of
alow level, so that the first switching element S1 and the fifth
switching element S5 are turned on. The first switching ele-
ment S1 is turned on and transfers a data signal to the drive
transistor. And, the fifth switching element S5 is turned on and
compensates a threshold voltage of the drive transistor by
diode-like connecting the drive transistor. The pixel circuit of
the fifth pixel part PS5 stores a voltage difference between the
first power supply voltage ELVDD and the control electrode
of the drive transistor M1 in the first storage capacitor C1.
And, the pixel circuit of the seventh pixel part PS7 is supplied
with the fifth scan signal of a low level that is the second
previous scan signal and initializes a voltage stored in the first
storage capacitor C1 and the second storage capacitor C2.
[0213] Inthis way, the first part PS1 to the n” pixel part PSn
are sequentially operated, and the organic light emitting diode
OLED emits light.

[0214] As described above, according to the organic light
emitting display in embodiments of the present invention, itis
possible to reduce a module process cost by detecting longi-
tudinal short defect of a pixel circuit of an organic light
emitting display panel in advance and it is possible to have
high reliability.

[0215] Although exemplary embodiments of the organic
light emitting display of the present invention have been
described for illustrative purpose, those skilled in the art will
appreciate that various modifications and changes thereof are
possible without departing from the scope and spirit of the
present invention, and the scope of the invention is defined by
the appended claims and their equivalents.

What is claimed is:

1. An organic light emitting display comprising:

a first shift register electrically coupled with an initial clock
line, an initial negative clock line and an initial drive
line;

a second shift register electrically coupled with the initial
negative clock line, the initial clock line and a first light
emitting control line which is an output line of the first
shift register;

a first NAND gate electrically coupled with the initial drive
line, the first light emitting control line, and a first clock
line;

a second NAND gate electrically coupled with the first
light emitting control line, a second light emitting con-
trol line which is an output line of the second shift
register, and a second clock line;

a first pixel part electrically coupled with a first scan line
which is an output line of the first NAND gate;

a second pixel part electrically coupled with a second scan
line which is an output line of the second NAND gate;



US 2008/0246697 Al

a third pixel part electrically coupled with the first scan
line; and

a fourth pixel part electrically coupled with the second scan
line.

2. The organic light emitting display as claimed in claim 1,
wherein the first shift register has an input terminal electri-
cally coupled with the initial drive line, a first clock terminal
electrically coupled with the initial clock line, a second clock
terminal electrically coupled with the initial negative clock
line, and an output terminal electrically coupled with the first
light emitting control line.

3. The organic light emitting display as claimed in claim 1,
wherein the second shift register has an input terminal elec-
trically coupled with the first light emitting control line, a first
clock terminal electrically coupled with the initial negative
clock line, a second clock terminal electrically coupled with
the initial clock line, and an output terminal electrically
coupled with the second light emitting control line.

4. The organic light emitting display as claimed in claim 1,
wherein the first NAND gate is electrically coupled with the
initial drive line, the first light emitting control line, and the
first clock line, and outputs a first scan signal to the first scan
line using an initial drive signal, a first light emitting control
signal, and a first clock signal.

5. The organic light emitting display as claimed in claim 1,
wherein the second NAND gate is electrically coupled with
the first light emitting control line, the second light emitting
control line, and the second clock line, and outputs a second
scan signal to the second scan line using a first light emitting
control signal, a second light emitting control signal, and a
second clock signal.

6. The organic light emitting display as claimed in claim 1,
wherein the first pixel part is electrically coupled with a 17
scan line, the first scan line, and the first light emitting control
line.

7. The organic light emitting display as claimed in claim 6,
wherein the second pixel part is electrically coupled with a 07
scan line, the second scan line, and the second light emitting
control line.

8. The organic light emitting display as claimed in claim 7,
wherein the third pixel part is electrically coupled with the
first scan line, a third scan line, and the first light emitting
control line.

9. The organic light emitting display as claimed in claim 8,
wherein the fourth pixel part is electrically coupled with the
second scan line, a fourth scan line, and the second light
emitting control line.

10. The organic light emitting display as claimed in claim
1, wherein a pixel circuit of at least one of the first pixel part,
the second pixel part, the third pixel part, or the fourth pixel
part, comprises:

a first switching element electrically coupled between a
first power supply voltage line and a data line, and hav-
ing a control electrode electrically coupled to the first
scan line or the second scan line;

a second switching element electrically coupled between
the first switching element and the first power supply
voltage line, and having a control electrode electrically
coupled to the first light emitting control line or the
second light emitting control line;

a drive transistor electrically coupled between the first
switching element and a second power supply voltage
line;
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a first storage capacitor electrically coupled between the
first power supply voltage line and a third power supply;

a second storage capacitor electrically coupled between the
first scan line or the second scan line, and a control
electrode of the drive transistor;

a third switching element electrically coupled between the
drive transistor and the second power supply voltage
line, and having a control electrode electrically coupled
with the first light emitting control line or the second
light emitting control line;

a fourth switching element electrically coupled between
the first storage capacitor and the third power supply
voltage line, and having a control electrode electrically
coupled with a second previous scan line;

a fifth switching element electrically coupled between the
control electrode of the drive transistor and the third
switching element; and

an organic light emitting diode electrically coupled
between the third switching element and the second
power supply voltage line.

11. The organic light emitting display as claimed in claim
10, wherein the first switching element has a first electrode
electrically coupled with the data line, a second electrode
electrically coupled with the second switching element and
the drive transistor, and a control electrode electrically
coupled with the first scan line or the second scan line.

12. The organic light emitting display as claimed in claim
10, wherein the second switching element has a first electrode
electrically coupled with the first switching element and the
drive transistor, a second electrode electrically coupled with
the first power supply voltage line and the first storage capaci-
tor, and a control electrode electrically coupled with the light
emitting control line.

13. The organic light emitting display as claimed in claim
10, wherein the third switching element has a first electrode
electrically coupled with the drive transistor and the fifth
switching element, a second electrode electrically coupled
with an anode of the organic light emitting diode, and a
control electrode electrically coupled with the first light emit-
ting control line or the second light emitting control line.

14. The organic light emitting display as claimed in claim
10, wherein the fourth switching element has a first electrode
electrically coupled with the first storage capacitor and the
control electrode of the drive transistor, a second electrode
electrically coupled with the third power supply voltage line,
and a control electrode electrically coupled with a second
previous scan line.

15. The organic light emitting display as claimed in claim
10, wherein the fifth switching element has a first electrode
electrically coupled with the control electrode of the drive
transistor, a second electrode electrically coupled with the
drive transistor and the third switching element, and a control
electrode electrically coupled with the first scan line or the
second scan line.

16. The organic light emitting display as claimed in claim
10, wherein the drive transistor has a first electrode electri-
cally coupled with the first switching element and the second
switching element, a second electrode electrically coupled
with a first electrode of the third switching element, and a
control electrode electrically coupled with the first light emit-
ting control line or the second light emitting control line.

17. The organic light emitting display as claimed in claim
1, wherein at least one of the shift registers comprises:
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a first PMOS switching element having a control electrode
electrically coupled with the initial clock line, and
adapted to switch a first power supply voltage;

a second PMOS switching element electrically coupled
between the first PMOS switching element and a first
node, and having a control electrode electrically coupled
with an input line;

a first NMOS switching element having a control electrode
electrically coupled with the initial negative clock line,
and adapted to switch a second power supply voltage;

a second NMOS switching element electrically coupled
between the first NMOS switching element and the first
node, and having a control electrode electrically coupled
with the input line;

athird PMOS switching element having a control electrode
electrically coupled with the initial negative clock line,
and adapted to switch the first power supply voltage;

a fourth PMOS switching element electrically coupled
between the third PMOS switching element and the first
node, and having a control electrode electrically coupled
with a second node;

a third NMOS switching element having a control elec-
trode electrically coupled with the initial clock line, and
adapted to switch the second power supply voltage;

a fourth NMOS switching element electrically coupled

between the third NMOS switching element and the first

node, and having a control electrode electrically coupled
with the second node;

fifth PMOS switching element electrically coupled

between the first power supply voltage line and the sec-

ond node, and having a control electrode electrically
coupled with the first node; and

fifth NMOS switching element electrically coupled

between the second power supply voltage line and the

second node, and having a control electrode electrically
coupled with the first node.
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18. The organic light emitting display as claimed in claim
17, wherein a signal of the second node is an output signal of
the shift register.

19. The organic light emitting display as claimed in claim
1, further comprising a clock inverter electrically coupled
with the initial clock line, and adapted to provide an initial
negative clock signal to the initial negative clock line using an
initial clock signal.

20. The organic light emitting display as claimed in claim
1, wherein the first clock line is electrically coupled with an
odd-numbered NAND gate among the NAND gates.

21. The organic light emitting display as claimed in claim
20, wherein when a first clock signal of a low level is applied
to the first clock line and a second clock signal of a high level
is applied to the second clock line, a scan signal of a low level
is applied to an odd-numbered pixel circuit of the pixel parts,
so that a data signal is applied to the odd-numbered pixel
circuit.

22. The organic light emitting display as claimed in claim
21, wherein when a light emitting control signal of a low level
is applied to the odd-numbered pixel circuit, the odd-num-
bered pixel circuit emits light.

23. The organic light emitting display as claimed in claim
1, wherein the second clock line is electrically coupled with
an even-numbered NAND gate among the NAND gates.

24. The organic light emitting display as claimed in claim
23, wherein when a first clock signal of a high level is applied
to the first clock line and a second clock signal of a low level
is applied to the second clock line, a scan signal of a low level
is applied to an even-numbered pixel circuit of the pixel parts,
so that a data signal is applied to the even-numbered pixel
circuit.

25. The organic light emitting display as claimed in claim
24, wherein when a light emitting control signal of a low level
is applied to the even-numbered pixel circuit, the even-num-
bered pixel circuit emits light.
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