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(54) Organic light emitting display and driving circuit thereof

(57)  Adriving circuit including a plurality of light emit-
ting control drivers includes an input terminal coupled to
an initial driving line or a light emitting negative control
line of a previous light emitting control driver, a first clock
terminal and a second clock terminal that are electrically
coupled to a first clock line and a first negative clock line

that are phase-inverted, or a second clock line and a
second negative clock line, respectively, and an output
terminal and a negative output terminal adapted to gen-
erate an output signal and a negative output signal when
receiving an input signal, a clock signal and a negative
clock signal via the input terminal, the first clock terminal
and the second clock terminal, respectively.
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Description
BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] Embodiments of the present invention relate to
a light emitting display, e.g., an organic light emitting dis-
play, and a driving circuit thereof More particularly, em-
bodiments of the invention relate to light emitting displays
and driving circuits thereof in which a single light emitting
control driving line is electrically coupled to multiple, e.g.,
two, rows of pixels of a display and is capable of simul-
taneously supplying a light emitting control signal to the
multiple, e.g., two, rows of pixels simultaneously and/or
substantially simultaneously, i.e., is capable of respec-
tively supplying a light emitting control signal to the mul-
tiple, e.g., two, rows of pixels during a same driving period
in order to reduce a number of driving circuits, reduce
manufacturing cost, and improve yield.

2. Description of the Related Art

[0002] In general, an organic light emitting display is a
display device that is capable of electrically exciting a
light emitting material, e.g., a fluorescent or phosphores-
cent organic compound, to emit light and display an im-
age by driving N x M organic light emitting diodes
(OLEDSs). An OLED may include an anode, e.g., indium
tin oxide (ITO), an organic thin film, and a cathode, e.g.,
metal. The organic thin film may include multi-layers, e.g.,
an emitting layer (EML) in which light is emitted when
electrons are combined with holes, an electron transport
layer (ETL) in which the electrons are transported, and
a hole transport layer (HTL) in which the holes are trans-
ported. The organic thin film may further include an elec-
tron injecting layer (EIL) in which additional electrons are
injected and a hole injecting layer (HIL) in which holes
are injected.

[0003] Such OLEDs may be driven using a passive
matrix method and/or an active matrix method in which
an MOS (metal oxide silicon) thin film transistor (TFT)
may be used. In the passive matrix method, an anode
and a cathode, which extend perpendicular to each other,
may be used to select and drive a line. In the active matrix
method, each of the TFTs and a capacitor is connected
to an ITO pixel electrode to store a voltage using the
capacitance of the capacitor.

[0004] Such organic light emitting displays may be
used as a display device for a variety of devices, e.g., a
personal computer, a mobile phone, a portable informa-
tion terminal, such as a PDA, or a display device for a
plurality of information equipment.

[0005] A plurality of light emitting display devices that
have a relatively lighter-weight and smaller size than
cathode ray tube displays have been developed. For ex-
ample, organic light emitting displays have been devel-
oped. The organic light emitting displays also have rela-
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tively excellent luminous efficiency, brightness, wide-
viewing angle, and fast response speed.

[0006] However, as the resolution of the organic light
emitting displays increases, the size of a driving unit used
to drive the pixels thereof becomes large. To help reduce
the size of the organic light emitting display, a dead space
is used for the driving unit thereof. However, the amount
of dead space of a real product, e.g., an organic light
emitting display, is limited. If the size of the driving unit
for driving the relatively higher-resolution organic light
emitting display becomes larger than the size of the lim-
ited dead space, the size of the organic light emitting
display increases. Accordingly, there is a problem in that
the size of the organic light emitting display may be in-
creased as a result of, e.g., the relatively large size of
the driving unit.

[0007] Further, many light emitting control driving cir-
cuits include both PMOS transistors and NMOS transis-
tors. Such light emitting control drivers thus require ad-
ditional processing steps and/or substrate. Accordingly,
there is a problemin that the organic light emitting display
may become relatively large and heavy, and the process-
ing thereof may become complicated.

SUMMARY OF THE INVENTION

[0008] The present invention is therefore directed to
providing a light emitting display and a driving circuit
thereof that substantially overcome one or more of the
problems due to the limitations and disadvantages of the
related art.

[0009] Itis therefore afeature of an embodiment of the
present invention to provide a light emitting display, e.g.,
an organic light emitting display, and a driving circuit
thereof in which one light emitting control driving line is
electrically coupled to a plurality of, e.g., two, rows of
pixels such that a same/single light emitting control signal
may be supplied to the respective plurality of, e.g., two,
rows of pixels associated therewith during a same driving
period, i.e., may be simultaneously and/or substantially
simultaneously supplied to the respective plurality of,
e.g., two, rows of pixels associated therewith.

[0010] It is therefore a separate feature of an embod-
iment of the present invention to provide a light emitting
control driver and a light emitting display, e.g., an organic
light emitting display, including such a light emitting con-
trol driver that is electrically coupled to a plurality of, e.g.,
two, rows of pixels and is adapted to simultaneously
and/or substantially simultaneously supply a light emit-
ting control signal to the respective plurality of, e.g., two,
rows of pixels such that an area of the driving circuit
and/or a manufacturing cost may be reduced, and a man-
ufacturing yield thereof may be increased. That is, the
light emitting control driver may respectively supply a
same single light emitting control signal to each of the
plurality of rows of pixels during a same driving period.
[0011] It is therefore a separate feature of an embod-
iment of the present invention to provide a light emitting
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control driver including only transistors of a same tran-
sistor-type that are included in pixels of a light emitting
display.

[0012] It is therefore a separate feature of an embod-
iment of the present invention to provide a light emitting
control driver and/or a light emitting display, e.g., an or-
ganic light emitting display, including such a light emitting
control driver having a relatively lower manufacturing
cost, a relatively shorter manufacturing time, and/or an
improved manufacturing yield.

[0013] At least one of the above and other features
and advantages of the present invention may be realized
by providing a light emitting display, including a first light
emitting control driver electrically coupled to an initial
driving line, a first clock line, and a first negative clock
line, and adapted to output a first light emitting control
signal via a first light emitting control line, and a first light
emitting negative control signal via a first light emitting
negative control line, a first pixel unit electrically coupled
to the first light emitting control line, a second pixel unit
electrically coupled to the first light emitting control line,
a second light emitting control driver electrically coupled
to the first light emitting negative control line, a second
clock line, and a second negative clock line, and adapted
to output a second light emitting control signal via a sec-
ond light emitting control line, and a second light emitting
negative control signal via a second light emitting nega-
tive control line, a third pixel unit electrically coupled to
the second light emitting control line, and a fourth pixel
unit electrically coupled to the second light emitting con-
trol line.

[0014] The light emitting display may be an organic
light emitting display. The first pixel unit may include pix-
els of a first row of a panel that are electrically coupled
between a first scanning driving line and first to m-th data
lines. The second pixel unit may include pixels of a sec-
ond row of a panel that are electrically coupled between
a second scanning driving line and first to m-th data lines.
The third pixel unit may include pixels of a third row of a
panel that are electrically coupled between a third scan-
ning driving line and first data line to m-th data lines.
[0015] The fourth pixel unit may include pixels of a
fourth row of a panel that are electrically coupled between
a fourth scanning driving line and first data line to m-th
data lines. The first pixel unit and the second pixel unit
may emit light based on the first light emitting control
signal and the third pixel unit and the fourth circuit unit
emit light based on the second light emitting control sig-
nal.

[0016] At least one of the above and other features
and advantages of the present invention may be sepa-
rately realized by providing a driving circuit including a
plurality of light emitting control drivers, including an input
terminal coupled to an initial driving line or a light emitting
negative control line of a previous light emitting control
driver, a first clock terminal and a second clock terminal
that are electrically coupled to a first clock line and a first
negative clock line that are phase-inverted, or a second
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clock line and a second negative clock line, respectively,
and an output terminal and a negative output terminal
adapted to generate an output signal and a negative out-
put signal when receiving an input signal, a clock signal
and a negative clock signal via the input terminal, the first
clock terminal and the second clock terminal, respective-
ly.

[0017] The clock signal may be a signal transferred
from the first clock line or the second clock line, and
wherein the negative clock signal may be a signal trans-
ferred from the first negative clock line or the second
negative clock line.

[0018] Each of the light emitting control drivers may
include a first switching element electrically coupled be-
tween the input terminal and a first power supply line, a
second switching element that includes a control elec-
trode electrically coupled to the first clock terminal, and
is electrically coupled between the first switching element
and the first power supply line, a third switching element
that includes a control electrode electrically coupled be-
tween the first switching element and the second switch-
ing element, and is electrically coupled between the sec-
ond switching element and the second clock terminal, a
fourth switching element that includes a control electrode
electrically coupled between the second switching ele-
ment and the third switching element, and is electrically
coupled between the first power supply line and a second
power supply line, a fifth switching element that includes
a control electrode electrically coupled to the first clock
terminal, and is electrically coupled between the fourth
switching element and the second power supply line, a
sixth switching element that includes a control electrode
electrically coupled between the fourth switching element
and the fifth switching element, and is electrically coupled
between the first power supply line and a second power
supply line, a seventh switching element that includes a
control electrode electrically coupled between the sec-
ond switching element and the third switching element,
and is electrically coupled between the sixth switching
element and the second power supply line, an eighth
switching element that includes a control electrode elec-
trically coupled between the sixth switching element and
the seventh switching element, and is electrically coupled
between the first power supply line and a second power
supply line, and a ninth switching element that includes
a control electrode electrically coupled between the
fourth switching element and the fifth switching element,
and is electrically coupled between the eighth switching
element and the second power supply line.

[0019] The first clock terminal of a first light emitting
control driver of the plurality of light emitting control driv-
ers may be electrically coupled to the first clock line, the
second clock terminal may be electrically coupled to the
first negative clock line, the input terminal may be elec-
trically coupled to the initial driving line, the output termi-
nal may be electrically coupled to the first light emitting
control line for outputting the first light emitting control
signal, and the negative output terminal may be electri-
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cally coupled to the first light emitting negative control
line for outputting the first light emitting negative control
signal.

[0020] Thefirstclock terminal of a second light emitting
control driver of the plurality of light emitting control driv-
ers may be electrically coupled to the second clock line,
the second clock terminal is electrically coupled to the
second negative clock line, the input terminal may be
electrically coupled to the first light emitting negative con-
trol signal, the output terminal may be electrically coupled
to the second light emitting control line for outputting the
second light emitting control signal, and the negative out-
put terminal may be electrically coupled to the second
light emitting negative control line for outputting the sec-
ond light emitting negative control signal.

[0021] In odd-numbered ones of the plurality of light
emitting control drivers, except for a first one of the plu-
rality of light emitting control drivers, the first clock termi-
nal may be electrically coupled to the first clock line or
the first negative clock line, the second clock terminal is
electrically coupled to the first negative clock line or the
first clock line, the input terminal may be electrically cou-
pled to the light emitting negative control line of the pre-
vious light emitting control driver, the output terminal may
be electrically coupled to an odd-numbered light emitting
control line for outputting the light emitting control signal,
and the negative output terminal may be electrically cou-
pled to the odd-numbered light emitting control line for
outputting the light emitting negative control signal.
[0022] The first clock terminal of the respective odd-
numbered light emitting control drivers may be electrical-
ly coupled to the first clock line when the second clock
terminal is electrically coupled to the first negative clock
line, and the second clock terminal may be electrically
coupled to the first clock line when the first clock terminal
is electrically coupled to the first negative clock line.
[0023] Ineven-numbered ones of light emitting control
drivers, the first clock terminal may be electrically coupled
to the second clock line or the second negative clock line,
the second clock terminal may be electrically coupled to
the second negative clock line or the second clock line,
the input terminal may be electrically coupled to the light
emitting negative control line of the previous light emitting
control driver, the output terminal may be electrically cou-
pled to the even-numbered light emitting control line for
outputting the light emitting control signal, and the neg-
ative output terminal may be electrically coupled to the
even-numbered light emitting control line for outputting
the light emitting negative control signal.

[0024] Inthe even-numbered light emitting control driv-
ers, when the first clock terminal is electrically coupled
to the second clock line, the second clock terminal may
be electrically coupled to the second negative clock line,
and when the second clock terminal is electrically cou-
pled to the second clock line, the first clock terminal may
be electrically coupled to the second negative clock line.
[0025] The control electrode of the first switching ele-
ment may be electrically coupled to one of the input ter-
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minal or the first clock terminal, a first electrode thereof
may be electrically coupled to the control electrode of the
third switching element, and a second electrode thereof
may be electrically coupled to the input terminal. The
second switching element may include a first electrode
electrically coupled to the first power supply line, and a
second electrode electrically coupled between the con-
trol electrode of the third switching element and the con-
trol electrode of the fourth switching element.

[0026] The third switching element may include a first
electrode electrically coupled between the control elec-
trode of the fourth switching element and the control elec-
trode of the seventh switching element, and a second
electrode electrically coupled to the second clock termi-
nal. The fourth switching element may include afirst elec-
trode electrically coupled to the first power supply line,
and a second electrode electrically coupled between the
first electrode of the fifth switching element and the con-
trol electrode of the sixth switching element. the fifth
switching element may include a first electrode electri-
cally coupled between the control electrode of the sixth
switching element and the control electrode of the ninth
switching element, and a second electrode electrically
coupled to the second power supply line. The sixth
switching element may include a first electrode electri-
cally coupled to the first power supply line, and a second
electrode electrically coupled between the first electrode
of the seventh switching element and the control elec-
trode of the eighth switching element.

[0027] The seventh switching element may include a
first electrode electrically coupled between the control
electrode of the eighth switching element and the first
light emitting negative control line, and a second elec-
trode electrically coupled to the second power supply
line. The eighth switching element may include a first
electrode electrically coupled to the first power supply
line, and a second electrode electrically coupled to the
first light emitting control line.

[0028] The ninth switching element may include a first
electrode electrically coupled to the first light emitting
control line, and a second electrode electrically coupled
to the second power supply line.

[0029] The driving circuit may include a first storage
capacitor including a first electrode electrically coupled
to the control electrode of the third switching element and
a second electrode electrically coupled between the sec-
ond switching element and the third switching element.
The driving circuit may include a second storage capac-
itor including a first electrode electrically coupled be-
tween the control electrode of the ninth switching element
and the control electrode of the sixth switching element,
and a second electrode electrically coupled between the
eighth switching element, the ninth switching element,
and the first power supply line. An organic light emitting
display may include such a driving circuit.

[0030] A separate aspect of the invention provides a
light emission control signal driver having a first clock
input, a first negative clock input, a second clock input,
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a second negative clock input, a signal input, and a plu-
rality of emission control signal outputs. The light emis-
sion control signal driver comprises a plurality of latches,
each having an input terminal, an inverting output termi-
nal, a noninverting output terminal, a first clock terminal,
and a second clock terminal. The latches are connected
in series such that the input terminal of each of the latches
is connected to the inverting output terminal of a preced-
ing latch and that the inverting output terminal of each of
the latches is connected to the input terminal of a follow-
ing latch with the exception of the input terminal of a first
latch and the inverting output terminal of a last latch. The
first latch has its input terminal connected to the signal
input of the light emission control signal driver. The non-
inverting output terminals of the latches are each con-
nected to a corresponding one of the plurality of emission
control signal outputs. The plurality of latches comprises
a plurality of odd latches and a plurality of even latches
which are arranged such that none of the odd latches are
connected to another one of the odd latches and that
none of the even latches are connected to another one
of the even latches. The plurality of odd latches compris-
es a plurality of first odd latches and a plurality of second
odd latches. The plurality of first odd latches and the plu-
rality of second odd latches are arranged such that none
of the even latches are connected to more than one of
the first odd latches and to more than one of the second
odd latches. The plurality of even latches comprises a
plurality of first even latches and a plurality of second
even latches. The plurality of first even latches and the
plurality of second even latches are arranged such that
none of the odd latches are connected to more than one
of the first even latches and to more than one of the sec-
ond even latches. The first clock terminals of the first odd
latches are connected to the first clock input and the sec-
ond clock terminals of the first odd latches are connected
to the first negative clock input. The first clock terminals
ofthe firsteven latches are connected to the second clock
input and the second clock terminals of the first even
latches are connected to the second negative clock input.
The first clock terminals of the second odd latches are
connected to the first negative clock input and the second
clock terminal of the second odd latches are connected
to the first clock input. The first clock terminals of the
second even latches are connected to the second neg-
ative clock input and the second clock terminals of the
second even latches are connected to the second clock
input.

[0031] Another aspect of the invention provides an or-
ganic light emitting display device comprising a data driv-
er connected to a plurality of data lines extending in a
first direction, a scan driver connected to a plurality of
scan lines extending in a second direction crossing the
first direction, a light emission control driver according to
the previous aspect of the invention and connected to a
plurality of emission control lines extending in the second
direction, and a plurality of pixels arranged in a plurality
of rows and at crossing points of the data lines with the
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scan lines and the emission control lines. Each of the
emission control signal outputs of the light emission con-
trol driver is connected to a corresponding plurality of
adjacent rows of pixels, preferably to a pair of adjacent
rows of pixels. The display device includes alatch having
specific advantages over those of the prior art. The latch
has a first power supply terminal and a second power
supply terminal and comprises first through seventh tran-
sistors and a first capacitor. The first transistor has a first
electrode connected to the input terminal and a control
electrode. The first capacitor has a first electrode con-
nected to a second electrode of the first transistor. The
second transistor has a first electrode connected to a
second electrode of the first capacitor, a second elec-
trode connected to the first power supply terminal, and
a control electrode connected to the first clock terminal.
The third transistor has a first electrode connected to the
second clock terminal, a second electrode connected to
the second electrode of the first capacitor, and a control
electrode connected to the first electrode of the first ca-
pacitor. The fourth transistor has a first electrode con-
nected to the first power supply terminal and a control
electrode connected to the second electrode of the first
capacitor. The fifth transistor has a first electrode con-
nected to the second power supply terminal, a second
electrode connected to a second electrode of the fourth
transistor, and a control electrode connected to the first
clock input. The sixth transistor has a first electrode con-
nected to the first power supply terminal, a second elec-
trode connected to the inverting output terminal, and a
control electrode connected to the second electrode of
the fourth transistor. The seventh transistor has a first
electrode connected to the inverting output terminal, a
second electrode connected to the second power supply
terminal, and a control electrode connected to the second
electrode of the first capacitor.

BRIEF DESCRIPTION OF THE DRAWINGS

[0032] The above and other features and advantages
of the present invention will become more apparent to
those of ordinary skill in the art by describing in detail
exemplary embodiments thereof with reference to the
attached drawings, in which:

[0033] FIG. 1 illustrates a block diagram of an organic
light emitting display according to an exemplary embod-
iment of the invention;

[0034] FIG. 2 illustrates a block diagram of an exem-
plary embodiment of a light emitting control driver em-
ployable by the organic light emitting display shown in
FIG. 1;

[0035] FIG. 3illustrates acircuit diagram of a light emit-
ting control driving circuit employable by the light emitting
control driver shown in FIG. 2;

[0036] FIG. 4 illustrates a timing diagram of exemplary
signals employable for driving the light emitting control
driving circuit shown in FIG. 3;

[0037] FIG. 5 illustrates a circuit diagram of an oper-
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ating state of the light emitting control driving circuit
shown in FIG. 3 during a first driving period;

[0038] FIG. 6 illustrates a circuit diagram of an oper-
ating state of the light emitting control driving circuit
shown in FIG. 3 during a second driving period;

[0039] FIG. 7 illustrates a circuit diagram of an oper-
ating state of the light emitting control driving circuit
shown in FIG. 3 during a third driving period;

[0040] FIG. 8 illustrates a circuit diagram of another
exemplary embodiment of a light emitting control driving
circuit employable by the light emitting control driver
shown in FIG. 2;

[0041] FIG. 9illustrates a timing diagram of exemplary
signals employable for driving the light emitting control
driving circuit shown in FIG. 8; and illustrates a timing
diagram of exemplary signals employable for driving the
light emitting control driving circuit shown in FIG. 8; and
[0042] FIG. 10illustrates a timing diagram of exempla-
ry signals employable for driving the light emitting control
driver shown in FIG. 2.

DETAILED DESCRIPTION OF THE INVENTION

[0043] Korean Patent Application No.
10-2007-0020737, filed on March 2, 2007, in the Korean
Intellectual Property Office, and entitled: "Organic Light
Emitting Display and Driving Circuit Thereof," is incorpo-
rated by reference herein in its entirety.

[0044] Aspects of the presentinvention will now be de-
scribed more fully hereinafter with reference to the ac-
companying drawings, in which exemplary embodiments
of the invention are illustrated. Aspects of the invention
may, however, be embodied in different forms and should
not be construed as limited to the embodiments set forth
herein. Rather, these embodiments are provided so that
this disclosure will be thorough and complete, and will
fully convey the scope of the invention to those skilled in
the art.

[0045] Throughout the specification, like reference nu-
merals refer to like elements having similar structures or
operations throughout the specification. Further, it will be
understood thatwhen one partis described as being elec-
trically coupled to another part, the two parts may be
directly connected to each other or may be indirectly con-
nected via other elements positioned or connected ther-
ebetween.

[0046] FIG. 1 illustrates a block diagram of an organic
light emitting display 100 according to an exemplary em-
bodiment of the invention.

[0047] As shown in FIG. 1, the organic light emitting
display 100 may include a scan driver 110, a data driver
120, a light emitting control driver 130, and an organic
light emitting display panel (hereinafter, referred to as
panel 140).

[0048] The panel 140 may include a plurality of scan
lines (Scan[1], Scan[2], ..., Scan[n]) and a plurality of light
emitting control lines (Em[1], Em[2], *s*, Em[n/2]) ar-
ranged in a row direction, a plurality of data lines (Data
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[1], Data[2], ===, Data[m]) arranged in a column direction,
and a plurality of pixels 141 defined by the plurality of
scan lines (Scan[1], Scan[2], ..., Scan[n]), the plurality of
datalines (Data[1], Data[2], es, Data[m]), and the plurality
of light emitting control lines (Em[1], Em[2], e*s, Em[n/2]).
[0049] The pixels 141 may be formed in pixel regions
defined by respective ones of two adjacent scan lines
(Scan[1], Scan[2], ..., Scan[n]) and two adjacent ones of
the data lines (Data[1], Data[2], **s, Data[m]).

[0050] The scan driver 110 may sequentially supply
respective scan signals to the panel 140 through the plu-
rality of scan lines (Scan[1], Scan[2], *e*, Scan[n]).
[0051] The data driver 120 may sequentially supply
respective data signals to the panel 140 through the plu-
rality of data lines (Data[1], Data[2], ees, Data[m]).
[0052] The light emitting control driver 130 may se-
quentially supply light emitting control signals to the panel
140 through the plurality of light emitting control lines (Em
[1], Em[2], ees, Em[n/2]). The plurality of pixels 141 may
be connected to the light emitting control lines (Em[1],
EmI[2], e, Em[n/2]) and may receive the respective light
emitting control signals to determine a point of time at
which current generated in respective ones of the pixels
141 flows to respective light emitting diode thereof. The
pixels 141 may be electrically coupled between the light
emitting control lines (Em[1], Em[2], e*s, Em[n/2]) and the
scan lines (Scan[1], Scan[2], *e*, Scan[n]). Each of the
light emitting control lines (Em[1], Em[2], **s, Em[n/2])
may be electrically coupled to a plurality of, e.g., two,
rows of pixels to simultaneously transfer the respective
light emitting signal to the corresponding pixels 141 in
the plurality of, e.g., two, rows of pixels associated there-
with.

[0053] In the description of exemplary embodiments
herein, each of the light emitting control lines (Em[1], Em
[2], »=s, Em[N/2]) will be described as being connected to
two rows of the pixels. Further, in the following description
of exemplary embodiments a predetermined group, e.g.,
a row, of the pixels 141 may be referred to as a pixel unit.
However, embodiments of the invention are not limited
thereto.

[0054] In some embodiments of the invention, e.g., a
first light emitting control line (Em[1]) may be electrically
coupled to the pixels 141 of first and second pixel units
PS_1,PS_2 (see FIG. 2) that may be electrically coupled
to the first and second scan lines (Scan[1], Scan[2]) to
simultaneously transfer the first light emitting control sig-
nal to the pixels 141 of the first and second pixel units
PS_1, PS_2. By electrically coupling each of the light
emitting control lines (Em[1], Em[2], **=, Em[n/2]) to two
of the scan lines (Scan[1], Scan[2], s+, Scan[n]), the size
of the light emitting control driver 130 according to em-
bodiments of the invention may be reduced to, e.g., one-
half of a light emitting control driver having, e.g., a sep-
arately driven light emitting control line electrically cou-
pled to each of the scan lines, i.e., a separate light emit-
ting control driving unit for each of the light emitting con-
trol lines and each of the scan lines.
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[0055] Further, the light emitting control driver 130 ac-
cording to embodiments of the invention may be imple-
mented using transistors of only a same kind as transis-
tors of the pixels 141 such that the light emitting control
driver 130 may be formed on a same substrate without
additional processing when forming the panel 140 of the
light emitting display. Therefore, embodiments of the in-
vention may enable the light emitting control driver 130
to be formed on the same substrate as the pixels 141
without requiring additional processing and/or an addi-
tional chip.

[0056] FIG. 2 illustrates a block diagram of an exem-
plary embodiment of the light emitting control driver 130
employable by the organic light emitting display shown
in FIG. 1. Asiillustrated in FIG. 2, the light emitting control
driver 130 may include first to n/2 light emitting control
driving units (Emission _1 to Emission_n/2). The first to
the n/2 light emitting control driving units (Emission _1
to Emission_n/2) may be electrically coupled to first to
nth pixel units (PS_1 to PS_n) to apply a respective light
emitting control signal to each of the pixel units (PS_1,
PS_2, ...,PS_n). More particularly, inembodiments of the
invention, each of the n pixel units (PS_1, PS_2, ... PS_
n) may be electrically coupled to a respective one of the
n/2 light emitting control driving units (Emission_1,
Emission_2, ..., Emission_n/2), where n may be any pos-
itive integer, and multiple ones, e.g., two, of the n pixel
units (PS_1, PS_2, ... PS_n) may be coupled to each of
the light emitting control driving units (Emission_1 to
Emission_n/2). Thus, embodiments of the invention may
enable a size of a light emitting control driver to be re-
duced to, e.g., one half of a light emitting control driver
in which only one pixel unit is electrically coupled to each
light emitting control driving unit thereof.

[0057] The first light emitting control driving unit
(Emission_1) may include a first clock terminal (clka)
electrically coupled to a first clock line (CLK1), a second
clock terminal (clkb) electrically coupled to a first negative
clock line (CLKB1), an input terminal (In) electrically cou-
pled to an initial driving line (Sp), an output terminal (Out)
and a negative output terminal (OutB). The input terminal
(In) may receive an initial driving signal. The first light
emitting control driving unit (Emission_1) may output a
first light emitting control signal to a first light emitting
control line (Em[1]), which may be electrically coupled to
the output terminal (Out) thereof. The first light emitting
control driving unit (Emision_1) may also output a first
light emitting negative control signal to afirstlight emitting
negative control line (EmB[1]), which may be electrically
coupled to the negative output terminal (OutB) thereof.

[0058] In some embodiments of the invention, the first
light emitting control driving unit (Emission_1) may be
electrically coupled to the first pixel unit (PS_1) and the
second pixel unit (PS_2), and may apply the first light
emitting control signal to the first pixel unit (PS_1) and
the second pixel unit (PS_2) respectively. More particu-
larly, the first light emitting control line (Em[1]) may be
electrically coupled to the first pixel unit (PS_1) and the
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second pixel unit (PS_2), and the first light emitting con-
trol driving unit (Emission_1) may apply the first light emit-
ting control signal to the first pixel unit (PS_1) and the
second pixel unit (PS_2) simultaneously, e.g., respec-
tively during a same driving period.

[0059] The second light emitting control driving unit
(Emission_2) may include a first clock terminal (clka)
electrically coupled to a second clock line (CLK2), a sec-
ond clock terminal (clkb) electrically coupled to a second
negative clock line (CLKB2), an input terminal (In), an
output terminal (Out) and a negative output terminal
(OutB). The input terminal (In) thereof may be electrically
coupled to the first light emitting negative control line
(EmBI[1]), and may receive the first light emitting negative
control signal. The second light emitting control driving
unit (Emission_2) may output a second light emitting con-
trol signal to a second light emitting control line (Em[2]),
which may be electrically coupled to the output terminal
(Out) thereof and may output a second light emitting neg-
ative control signal to a second light emitting negative
control line (EmB[2]), which may be electrically coupled
to the negative output terminal (OutB) thereof.

[0060] Insome embodiments of the invention, the sec-
ond light emitting control driver (Emission_2) may be
electrically coupled to a third pixel unit (PS_3) and a
fourth pixel unit (PS_4) via the second light emitting con-
trol line (Em[2]), and may apply the second light emitting
control signal to the third pixel unit (PS_3) and the fourth
pixel unit (PS_4) respectively. More particularly, the sec-
ond light emitting control driving unit (Emission_2) may
apply the second light emitting control signal to the third
pixel unit (PS_3) and the fourth pixel unit (PS_4) simul-
taneously, e.g., respectively during a same driving peri-
od.

[0061] The third light emitting control driver (Emission_
3) may include afirst clock terminal (clka) electrically cou-
pled to the first negative clock line (CLKB1), a second
clock terminal (clkb) electrically coupled to the first clock
line (CLK1), an input terminal (In), an output terminal
(Out) and a negative output terminal (OutB). The input
terminal (In) thereof may be electrically coupled to the
second light emitting negative control line (EmBJ[2]) and
may receive the second light emitting negative control
signal. The third light emitting control driving unit
(Emission_3) may output a third light emitting control sig-
nal to a third light emitting control line (Em[3]), which may
be electrically coupled to the output terminal (Out) thereof
and may output a third light emitting negative control sig-
nal to a third light emitting negative control line (EmBJ[3]),
which may be electrically coupled to the negative output
terminal (OutB) thereof.

[0062] Insome embodiments of the invention, the third
light emitting control driving unit (Emission_3) may be
electrically coupled to the fifth pixel unit (PS_5) and the
sixth pixel unit (PS_6) via the third light emitting control
line (Em[3]). The third light emitting control driving unit
(Emission_3) may apply the third light emitting control
signal to the fifth pixel unit (PS_5) and the sixth pixel unit
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(PS_6) respectively. More particularly, the third light emit-
ting control driving unit (Emission_3) may apply the third
light emitting control signal to the fifth pixel unit (PS_5)
and the sixth pixel unit (PS_6) simultaneously, e.g., re-
spectively during a same driving period.

[0063] The fourth light emitting control driving unit
(Emission_4) may include a first clock terminal (clka)
electrically coupled to the second negative clock line
(CLKB2), a second clock terminal (clkb) electrically cou-
pled to the second clock line (CLK2), and input terminal
(In), an output terminal (Out) and a negative output ter-
minal (OutB). The input terminal (In) may be electrically
coupled to the third light emitting negative control line
(EmB[3]) and may receive the third light emitting negative
control signal. The fourth light emitting control driving unit
(Emission_4) may output a fourth light emitting control
signal to a fourth light emitting control line (Em[4]), which
may be electrically coupled to the output terminal (Out)
thereof. The fourth light emitting control driving unit
(Emission_4) may output a fourth light emitting negative
control signal to the fourth light emitting negative control
line (EmB[4]), which may be electrically coupled to the
negative output terminal (OutB) thereof.

[0064] In some embodiments of the invention, the
fourth light emitting control driving unit (Emission_4) may
be electrically coupled to a seventh pixel unit (PS_7) and
an eighth pixel unit (PS_8), and may apply the fourth light
emitting control signal to the seventh pixel unit (PS_7)
and the eighth pixel unit (PS_8) respectively. More par-
ticularly, the fourth light emitting control driving unit
(Emission_4) may apply the fourth light emitting control
signal to the seventh pixel unit (PS_7) and the eight pixel
unit (PS_8) simultaneously, e.g., respectively during a
same driving period.

[0065] Insome embodiments of the invention, the light
emitting control driving units (Emission _1 to Emission_
n/2) may be coupled with the pixel units (PS_1 to PS_n)
in a pattern following the coupling scheme described
above with regard to the first, second, third and fourth
light emitting control driving units (Emission_1,
Emission_2, Emission_3 and Emission_4).

[0066] More particularly, e.g., in some embodiments
of the invention, in the odd-numbered light emitting con-
trol driving units (Emission_1, Emission_3, Emission_5,
etc.), first and second clock terminals (clka, clkb) thereof
may be alternately coupled to the first clock line (CLK1)
and the first negative clock line (CLKB1). That is, e.g., if
the first and second clock terminals (clka, clkb) of the fifth
light emitting control driving unit (Emission_5) are re-
spectively electrically coupled to the first clock line
(CLK1) and the first negative clock line (CLKB1) thereof,
the first and second clock terminals (clka, clkb) of the
seventh (e.g., subsequent odd-numbered) light emitting
control driving unit (Emission_7) may be respectively
electrically coupled to the first negative clock line
(CLKB1) and the first clock line (CLK1) thereof.

[0067] More particularly, e.g., in some embodiments
of the invention, in the even-numbered light emitting con-
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trol driving units (Emission_2, Emission_4, Emission_6,
etc.) first and second clock terminals (clka, clkb) thereof
may be alternately coupled to the second clock line
(CLK2) and the first negative clock line (CLKB2). Thatiis,
e.g., if the first and second clock terminals (clka, clkb) of
the sixth light emitting control driving unit (Emission_6)
are respectively electrically coupled to the second clock
line (CLK2) and the second negative clock line (CLKB2)
thereof, the first and second clock terminals (clka, clkb)
of the eighth (e.g., subsequent even-numbered) light
emitting control driving unit (Emission _8) may be respec-
tively electrically coupled to the second negative clock
line (CLKB2) and the second clock line (CLK2) thereof.
[0068] Further, with regard to other terminals of the
light emitting control driving units, the input terminal (In)
thereof may be electrically coupled to the light emitting
negative control line of a previous light emitting control
driver, a light emitting control signal may be output via
the light emitting control line electrically coupled to the
output terminal (Out) thereof, and a light emitting nega-
tive control signal may be output via the light emitting
negative control line of the negative output terminal
(OutB) thereof.

[0069] FIG. 3illustrates acircuit diagram of a light emit-
ting control driving circuit 300 employable by the light
emitting control driver 130 shown in FIG. 2.

[0070] More particularly, in some embodiments of the
invention, the light emitting control driving circuit 300 may
be employed by each of the light emitting control driving
units (Emission_1, Emission_2, Emission_n/2). As illus-
trated in FIG. 3, the light emitting control driving circuit
300 may include 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 sixth switching element (S6), a seventh switching
element (S7), an eighth switching element (S8), a ninth
switching element (S9), afirst storage capacitor (C1) and
a second storage capacitor (C2).

[0071] The first switching element (S1) may include a
first electrode (a drain electrode or a source electrode)
electrically coupled to a control electrode of the third
switching element (S3), a second electrode (a source
electrode or a drain electrode) electrically coupled to the
input terminal (In) of the respective light emitting control
driving unit (e.g., Emission_1), and a control electrode
(gate electrode) electrically coupled to the first clock ter-
minal (clka). When a clock signal of a low level is applied
to the control electrode of the first switching element (S1),
the first switching element (S1) is turned on and thus, a
signal applied to the input terminal (In) is applied to the
control electrode of the third switching element (S3).
[0072] The second switching element (S2) may in-
clude afirst electrode electrically coupled to the first pow-
er supply line (VDD), a second electrode electrically cou-
pled between a first electrode of the third switching ele-
ment (S3), a control electrode of the fourth switching el-
ement (S4) and a control electrode of the seventh switch-
ing element (S7), and a control electrode electrically cou-
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pled to the first clock terminal (clka). When a clock signal
of a low level is applied to the control electrode of the
first switching element (S2), the second switching ele-
ment (S2) is turned on and thus, a first power voltage
applied from the first power supply line (VDD) is applied
to the control electrode of the fourth switching element
(S4) and the control electrode of the seventh switching
element (S7).

[0073] The third switching element (S3) may include a
first electrode electrically coupled between the control
electrode of the fourth switching element (S4) and the
control electrode of the seventh switching element (S7),
a second electrode electrically coupled to the second
clock terminal (clkb), and a control electrode electrically
coupled to the first electrode of the first switching element
(S1). When an input signal of a low level transmitted from
the first switching element (S1) is applied to the control
electrode of the third switching element (S3), the third
switching element (S3) is turned on and thus, the clock
signal applied from the second clock terminal (clkb) is
applied to the control electrode of the fourth switching
element (S4) and the control electrode of the seventh
switching element (S7).

[0074] The fourth switching element (S4) may include
afirst electrode electrically coupled to the first power sup-
ply line (VDD), a second electrode electrically coupled
between the first electrode of the fifth switching element
(S5), a control electrode of the sixth switching element
(S6) and a control electrode of the ninth switching ele-
ment (S9), a control electrode electrically coupled be-
tween the second switching element (S2) and the third
switching element (S3). When an input signal of a low
level, e.g., clock signal of a low level, transmitted from
the third switching element (S3) is applied to the control
electrode of the fourth switching element (S4), the fourth
switching element (S4) is turned on and thus, the first
power voltage applied from the first power supply line
(vVDD) is applied to the control electrode of the sixth
switching element (S6) and the control electrode of the
ninth switching element (S9).

[0075] The fifth switching element (S5) may include a
first electrode electrically coupled between the control
electrode of the sixth switching element (S6) and the con-
trol electrode of the ninth switching element (S9), a sec-
ond electrode electrically coupled to the second power
supply line (VSS), and a control electrode electrically
coupled to the first clock terminal (clka). When a clock
signal of a low level is applied to the control electrode of
the fifth switching element (S5), the fifth switching ele-
ment (S5) is turned on and thus, the second power volt-
age applied from the second power supply line (VSS) is
applied to the control electrode of the sixth switching el-
ement (S6) and the control electrode of the ninth switch-
ing element (S9).

[0076] The sixth switching element (S6) may include
afirst electrode electrically coupled to the first power sup-
ply line (VDD), a second electrode electrically coupled
between the first electrode of the seventh switching ele-
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ment (S7), a control electrode of the eighth switching
element (S8) and the negative output terminal (OutB) of
the respective light emitting control driving unit, e.g.,
(Emission_1), and a control electrode electrically cou-
pled between the fourth switching element (S4) and the
fifth switching element (S5). When the second power volt-
age transmitted from the fifth switching element (S5) is
applied to the control electrode of the sixth switching el-
ement (S6), the sixth switching element (S6) is turned on
and thus, the first power voltage applied from the first
power supply line (VDD) is output to the control electrode
of the eighth switching element (S8) and the negative
output terminal (OutB).

[0077] The seventh switching element (S7) may in-
clude a first electrode electrically coupled between the
control electrode of the eighth switching element (S8)
and the negative output terminal (OutB) of the respective
light emitting control driving unit, e.g., (Emission_1), a
second electrode electrically coupled to the second pow-
er supply line (VSS), and a control electrode electrically
coupled between the second switching element (S2) and
the third switching element (S3). When a clock signal of
a low level transmitted from the third switching element
(S3) is applied to the control electrode of the seventh
switching element (S7), the seventh switching element
(S7) is turned on and thus, the second power voltage
applied from the second power supply line (VSS) is output
to the control electrode of the eighth switching element
(S8) and the negative output terminal (OutB).

[0078] The eighth switching element (S8) may include
afirst electrode electrically coupled to the first power sup-
ply line (VDD), a second electrode electrically coupled
between the first electrode of the ninth switching element
(S9), and the output terminal (Out) of the respective light
emitting control driving unit, e.g., (Emission_1), and a
control electrode electrically coupled between the sixth
switching element (S6) and the seventh switching ele-
ment (S7). When the second power voltage transmitted
from the seventh switching element (S7) is applied to the
control electrode of the eighth switching element (S8),
the eighth switching element (S8) is turned on and thus,
the first power voltage applied from the first power supply
line VDD is output to the output terminal (Out).

[0079] The ninth switching element (S9) may include
afirst electrode electrically coupled to the output terminal
(Out), a second electrode electrically coupled to the sec-
ond power supply line (VSS), and a control electrode
electrically coupled between the fourth switching element
(S4) and the fifth switching element (S5). When the sec-
ond power voltage transmitted from the fifth switching
element (S5) is applied to the control electrode of the
ninth switching element (S9), the ninth switching element
(S9) is turned on and thus, the second power voltage
applied from the second power supply line (VSS) is ap-
plied to the output terminal (Out).

[0080] The first storage capacitor (C1) may include a
first electrode electrically coupled between the first elec-
trode of the first switching element (S1) and the control
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electrode of the third switching element (S3), and a sec-
ond electrode electrically coupled between the second
switching element (S2) and the third switching element
(S3). The first storage capacitor (C1) may store a voltage
difference between the first electrode and the control
electrode of the third switching element (S3).

[0081] The second storage capacitor (C2) may include
a first electrode electrically coupled to the control elec-
trode of the ninth switching element (S9), and a second
electrode electrically coupled among the eighth switching
element (S8), the ninth switching element (S9), and the
output terminal (Out) of the respective light emitting con-
trol driving unit, e.g., (Emission_1). The second storage
capacitor (C2) may store a voltage difference between
the first electrode and the control electrode of the ninth
switching element (S9).

[0082] As shown in FIG. 3, all of the switching ele-
ments, e.g., S1, S2, S3, S4, S5, S6, S7, S8 and S9, of
the light emitting control driving circuits 300 of the light
emitting control driving units (Emission_1 to Emission_
n/2) may be of a same type, e.g., p-type transistors such
as PMOS transistors. However, embodiments of the in-
vention are not limited thereto as, e.g., all of the switching
elements, e.g., S11to S9, may be, e.g., n-type transistors.
[0083] Ifthe pixels 141 of the organic light emitting dis-
play include transistors of only a same type as transistors
of the light emitting control driving circuits, it is possible
to simplify the process of forming the organic light emit-
ting display as the light emitting control driving circuits
may be formed on a same substrate as the pixels 141 of
the display without requiring additional processing. Fur-
ther, if the light emitting control driving circuits 300 and
the pixels 141 are formed on the same substrate, it is
possible to reduce the size, weight, and cost of the or-
ganic light emitting display. Accordingly, in some embod-
iments in which the pixels 141 include, e.g., only p-type
transistors, i.e., no n-type transistors, by structuring the
light emitting control driving circuit 300 shown in FIG. 3
to include transistors of only p-type, e.g., PMOS transis-
tors, as the first through ninth switching elements (S1 to
S9), it is possible to simplify the process of forming the
light emitting control driving circuits 300 and the pixels
141 and to form them on a same substrate without re-
quiring additional processing.

[0084] FIG. 4 illustrates a timing diagram of exemplary
signals employable for driving the light emitting control
driving circuit 300 shown in FIG. 3.

[0085] As shown in FIG. 4, the timing diagram of the
light emitting control driving circuit 300 shown in FIG. 3
may include a first driving period (T51), a second driving
period (T52) and a third driving period (T53). Operation
of the light emitting control driving circuit 300 will be de-
scribed below with reference to FIGS. 5, 6 and 7 illus-
trating respective operating states of the light emitting
control driving circuit 300.

[0086] More particularly, FIG. 5 illustrates a circuit di-
agram of an operating state of the light emitting control
driving circuit 300 shown in FIG. 3 during the first driving
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period (T51).

[0087] During the first driving period (T51), when a
clock signal of a low level is applied to the first clock
terminal (clka), the first switching element (S1), the sec-
ond switching element (S2) and the fifth switching ele-
ment (S5) are turned on. More particularly, during the
first driving period (T51), the first switching element (S1)
may be turned on, and then, an input signal of a low level
applied to the input terminal (In) may be applied to the
control electrode of the third switching element (S3).
When the third switching element (S3) receives the input
signal at the low level, the third switching element (S3)
is turned on and supplies a clock signal at a high level
supplied from a second clock terminal (clkb) to the control
electrode of the fourth switching element (S4) and the
control electrode of the seventh switching element (S7).
[0088] During the first driving period (T51), the second
switching element (S2) is also turned on and applies the
first power voltage of the first power supply line (VDD) to
the control electrode of the fourth switching element (S4)
and the control electrode of the seventh switching ele-
ment (S7). As a result, the fourth switching element (S4)
and the seventh switching element (S7) receiving the
clock signal at the high level and the first power voltage
ofahigh level are turned off. Accordingly, the first storage
capacitor (C1) coupled between the first electrode and
the control electrode of the third switching element (S3)
may store a voltage corresponding to a voltage difference
between the first power voltage received from the second
switching element (S2) and the input signal received from
the first switching element (S1).

[0089] Further, during the first driving period (T51), the
fifth switching element (S5) is turned on and applies the
second power voltage of the second power supply line
(VSS) to the control electrode of the sixth switching ele-
ment (S6) and the control electrode of the ninth switching
element (S9) such that the sixth switching element (S6)
and the ninth switching element (S9) are turned on. When
the sixth switching element (S6) is turned on, the sixth
switching element (S6) applies the first power voltage of
the first power supply line (VDD) to the control electrode
of the eighth switching element (S8) and the negative
output terminal (OutB) such that the eighth switching el-
ement (S8) is turned off and the first power voltage is
output through the negative output terminal (OutB). Fur-
ther, the ninth switching element (S9) is turned on and
outputs the second power voltage of the second power
supply line (VSS) to the output terminal (Out). As a result,
the second storage capacitor (C2) may store a voltage
corresponding to the voltage difference between the sec-
ond power voltage received from the fifth switching ele-
ment (S5) and the second power voltage received from
the ninth switching element (S9). The voltage stored in
the second storage capacitor (C2) may be used to com-
pensate for voltage lost in the driving circuit 300 when
the second power voltage is output.

[0090] FIG. 6 illustrates a circuit diagram of an oper-
ating state of the light emitting control driving circuit 300



19 EP 1 965 370 A2 20

shown in FIG. 3 during the second driving period (T52).
[0091] During the second driving period (T52), when
a clock signal at a high level is supplied to the first clock
terminal (clka), the first switching element (S1), the sec-
ond switching element (S2), and the fifth switching ele-
ment (S5) are turned off. At this time, the third switching
element (S3) is turned on by the voltage stored in the
first storage capacitor (C1) during the first driving period
(T51) and supplies the clock signal at a low level supplied
from the second clock terminal (clkb) to the control elec-
trode of the fourth switching element (S4) and the control
electrode of the seventh switching element (S7). The
fourth switching element (S4) and the seventh switching
element (S7) are turned on by receiving the clock signal
at the low level. The fourth switching element (S4) is
turned on and applies the first power voltage of the first
power supply line (VDD) to the control electrode of the
sixth switching element (S6) and the control electrode of
the ninth switching element (S9) such that the sixth
switching element (S6) and the ninth switching element
(S9) are turned off.

[0092] Further, during the second driving period (T52),
the seventh switching element (S7) is turned on and ap-
plies the second power voltage of the second power sup-
ply line (VSS) to the control electrode of the eighth switch-
ing element (S8) and the negative output terminal (OutB)
such that the eighth switching element (S8) is turned on
and the second power voltage is output through the neg-
ative outputterminal (OutB). Further, the eighth switching
element (S8) is turned on and outputs the first power
voltage of the first power supply line (VDD) to the output
terminal (Out). At this time, the second storage capacitor
(C2) may store the voltage corresponding to the voltage
difference between the first power voltage received from
the fourth switching element (S4) and the first power volt-
age received from the eighth switching element (S8). The
voltage stored in the second storage capacitor (C2) may
be used to compensate for voltage lost in the driving cir-
cuit when the first power voltage is output. Since the first
switching element (S1) is turned off, the light emitting
control driving circuit 300 operates without any change
regardless of whether the input signal supplied to the
input terminal (In) is at a high level or at a low level.
[0093] FIG. 7 illustrates a circuit diagram of an oper-
ating state of the light emitting control driving circuit 300
shown in FIG. 3 during the third driving period (T53).
[0094] During the third driving period (T53), when a
clock signal at a low level is supplied to the first clock
terminal (clka), the first switching element (S1), the sec-
ond switching element (S2), and the fifth switching ele-
ment (S5) are turned on. The first switching element (S1)
is turned on and supplies an input signal at a high level
transferred from the input terminal (In) to the control elec-
trode of the third switching element (S3) such that the
third switching element (S3) is turned off.

[0095] Further, during the third driving period (T53),
the second switching element (S2) is turned on and ap-
plies the first power voltage of the first power supply line
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(VDD) to the control electrode of the fourth switching el-
ement (S4) and the control electrode of the seventh
switching element (S7). The fourth switching element
(S4) and the seventh switching element (S7) are turned
off due to the first power voltage received from the second
switching element (S2).

[0096] Further, during the third driving period (T53),
the fifth switching element (S5) is turned on and applies
the second power voltage of the second power supply
line (VSS) to the control electrode of the sixth switching
element (S6) and the control electrode of the ninth switch-
ing element (S9) such that the sixth switching element
(S6) and the ninth switching element (S9) are turned on.
When the sixth switching element (S6) is turned on, the
sixth switching element (S6) applies the first power volt-
age of the first power supply line (VDD) to the control
electrode of the eighth switching element (S8) and the
negative output terminal (OutB) such that the eighth
switching element (S8) is turned off and the first power
voltage is output through the negative output terminal
(OutB). Further, the ninth switching element (S9) is
turned on and outputs the second power voltage of the
second power supply line (VSS) to the output terminal
(Out). At this time, the second storage capacitor (C2)
stores the voltage corresponding to the voltage differ-
ence between the second power voltage received from
the fifth switching element (S5) and the second power
voltage received from the ninth switching element (S9).
The voltage stored in the second storage capacitor (C2)
may be used to compensate for voltage lost in the driving
circuit 300 when the second power voltage is output.
[0097] FIG. 8 illustrates a circuit diagram of another
exemplary embodiment of a light emitting control driving
circuit 300’ employable by the light emitting control driver
shown in FIG. 2.

[0098] More particularly, in embodiments of the inven-
tion, the light emitting control driving circuit 300’ may be
employed by each ofthe light emitting control driving units
(Emission_1, Emission_2, Emission_n/2). Ingeneral, on-
ly differences between the first exemplary light emitting
control driving circuit 300 shown in Fig. 3 and the second
exemplary light emitting control driving circuit 300’ shown
in FIG. 8 will be described below.

[0099] As shown in FIG. 8, the light emitting control
driving circuit 300’ may include a first switching element
(S71°), the second through ninth switching elements (S2
through S9), the first storage capacitor (C1), and the sec-
ond storage capacitor (C2).

[0100] The first switching element (S1’) may include a
first electrode (drain electrode or source electrode) elec-
trically coupled to a control electrode of the third switching
element (S3), a second electrode (source electrode or
drain electrode) electrically coupled to the input terminal
(In), and a control electrode (gate electrode) electrically
coupled to the input terminal (In). When a clock signal at
a low level is supplied to the control electrode, the first
switching element (S1’) is turned on to supply an input
signal supplied from the input terminal (In) to the control
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electrode of the third switching element (S3).

[0101] The coupling scheme of the second through
ninth switching elements (S2 through S9), the first stor-
age capacitor (C1) and the second storage capacitor (C2)
corresponds to the coupling scheme described above
with regard to the first exemplary light emitting control
driving circuit 300 shown in Fig. 3.

[0102] FIG. 9illustrates a timing diagram of exemplary
signals employable for driving the light emitting control
driving circuit 300’ shown in FIG. 8.

[0103] As shownin FIG. 9, in embodiments of the in-
vention, like the timing diagram of the light emitting con-
trol driving circuit 300 shown in FIG. 5, the timing diagram
ofthe exemplary signals employable for driving light emit-
ting control driving circuit 300’ shown in FIG. 8 may in-
clude the first driving period (T51), the second driving
period (T52), and the third driving period (T53).

[0104] During the first driving period (T51), when an
input signal at a low level is supplied to the input terminal
(In), the first switching element (S1’) is turned on and a
clock signal at a low level is supplied to the first clock
terminal (clka) such that the second switching element
(S2) and the fifth switching element (S5) are turned on.
First, the first switching element (S1°) is turned on to sup-
ply an input signal at the low level supplied from the input
terminal (In) to the control electrode of the third switching
element (S3). When the third switching element (S3) re-
ceives the input signal at the low level, the third switching
element (S3) is turned on and supplies a clock signal at
a high level supplied from a second clock terminal (clkb)
to the control electrode of the fourth switching element
(S4) and the control electrode of the seventh switching
element (S7). The fourth switching element (S4) and the
seventh switching element (S7), which receive the clock
signal at the high level and the first power voltage, are
turned off. The first storage capacitor (C1) coupled be-
tween the first electrode and the control electrode of the
third switching element (S3) may store a voltage corre-
sponding to the voltage difference of the first power volt-
age received from the second switching element (S2)
and the input signal received from the first switching el-
ement (S1’).

[0105] Next, the fifth switching element (S5) is turned
on and applies the second power voltage of the second
power supply line (VSS) to the control electrode of the
sixth switching element (S6) and the control electrode of
the ninth switching element (S9) such that the sixth
switching element (S6) and the ninth switching element
(S9) are turned on. When the sixth switching element
(S6) is turned on, the sixth switching element (S6) applies
the first power voltage of the first power supply line (VDD)
to the control electrode of the eighth switching element
(S8) and the negative output terminal (OutB) such that
the eighth switching element (S8) is turned off and the
first power voltage is output through the negative output
terminal (OutB). Further, the ninth switching element (S9)
is turned on and outputs the second power voltage of the
second power supply line (VSS) to the output terminal
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(Out). At this time, the second storage capacitor (C2)
may store the voltage corresponding to the voltage dif-
ference between the second power voltage received from
the fifth switching element (SS) and the second power
voltage received from the ninth switching element (S9).
The voltage stored in the second storage capacitor (C2)
may be used to compensate for voltage lost in the driving
circuit 300’ when the second power voltage is output.
[0106] During the second driving period (T52), when
an input signal at a high level is supplied to the input
terminal (In), the first switching element (S1°) is turned
off. Further, when the clock signal at a high level is sup-
plied to the first clock terminal (clka), the second switch-
ing element (S2) and the fifth switching element (S5) are
turned off. At this time, the third switching element (S3)
is turned on with the voltage stored in the first storage
capacitor (C1) during the first driving period (T51), and
supplies the clock signal at a low level supplied from the
second clock terminal (clkb) to the control electrode of
the fourth switching element (S4) and the control elec-
trode of the seventh switching element (S7). The fourth
switching element (S4) and the seventh switching ele-
ment (S7) receive the clock signal at the low level and
are turned on. First, the fourth switching element (S4) is
turned on and applies the first power voltage of the first
power supply line (VDD) to the control electrode of the
sixth switching element (S6) and the control electrode of
the ninth switching element (S9) such that the sixth
switching element (S6) and the ninth switching element
(S9) are turned off.

[0107] Next, the seventh switching element (S7) is
turned on and applies the second power voltage of the
second power supply line (VSS) to the control electrode
of the eighth switching element (S8) and the negative
output terminal (OutB) such that the eighth switching el-
ement (S8) is turned on and the second power voltage
is output through the negative output terminal (OutB).
Further, the eighth switching element (S8) is turned on
and outputs the first power voltage of the first power sup-
ply line (VDD) to the output terminal (Out). At this time,
the second storage capacitor (C2) stores the voltage cor-
responding to the voltage difference between the first
power voltage received from the fourth switching element
(S4) and the first power voltage received from the eighth
switching element (S8). The voltage stored in the second
storage capacitor (C2) may be used to compensate for
the voltage lost in the driving circuit 300’ when the first
power voltage is output. Further, since the first switching
element (S1’) is turned off, the light emitting control driv-
ing circuit 300’ operates without any change regardless
of whether the input signal to be supplied to the input
terminal (In) is at a high level or at a low level.

[0108] During the third driving period (T53), when the
input signal at a high level is supplied to the input terminal
(In), the first switching element (S1°) is turned off. Further,
when the clock signal at a low level is supplied to the first
clock terminal (clka), the second switching element (S2)
and the fifth switching element (S5) are turned on. When
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the second switching element (S2) is turned on, the first
power voltage of the first power supply line (VDD) is ap-
plied to the control electrode of the fourth switching ele-
ment (S4) and the control electrode of the seventh switch-
ing element (S7). The fourth switching element (S4) and
the seventh switching element (S7) are turned off due to
the first power voltage received from the second switch-
ing element (S2). When the fifth switching element (S5)
is turned on, the second power voltage of the second
power supply line (VSS) is applied to the control electrode
of the sixth switching element (S6) and the control elec-
trode of the ninth switching element (S9) such that the
sixth switching element (S6) and the ninth switching el-
ement (S9) are turned on. When the sixth switching ele-
ment (S6) is turned on, the sixth switching element (S6)
applies the first power voltage of the first power supply
line (VDD) to the control electrode of the eighth switching
element (S8) and the negative output terminal (OutB)
such that the eighth switching element (S8) is turned off
and the first power voltage is output through the negative
output terminal (OutB). Further, the ninth switching ele-
ment (S9) is turned on and outputs the second power
voltage of the second power supply line (VSS) to the
output terminal (Out). At this time, the second storage
capacitor (C2) stores the voltage corresponding to the
voltage difference between the second power voltage
received from the fifth switching element (S5) and the
second power voltage received from the ninth switching
element (S9). The voltage stored in the second storage
capacitor (C2) may be used to compensate for voltage
lost in the driving circuit 300’ when the second power
voltage is output.

[0109] FIG. 10illustrates a timing diagram of exempla-
ry signals employable for driving the light emitting control
driver 130 shown in FIG. 2.

[0110] As described above, the light emitting control
driver 130 described below may include, e.g., the light
emitting control driving circuit 300 and/or 300’ described
in FIGS. 3 and 8. That s, operation of the first light emit-
ting control driving unit (Emission_1) to the n/2-th light
emitting control driving unit (Emission_n/2) may be the
same as described with regard to the timing diagrams
illustrated in FIGS. 4 and 9.

[0111] Asiillustrated in FIG. 10, the timing chart of the
light emitting control driver 130 may include the first driv-
ing period (T1), the second driving period (T2), the third
driving period (T3), the fourth driving period (T4) and the
fifth driving period (T5).

[0112] As described above, the first light emitting con-
trol driving unit (Emission_1) may include a first clock
terminal (clka) electrically coupled to the first clock line
(CLK1), a second clock terminal (clkb) electrically cou-
pled to the first negative clock line (CLKB1), and an input
terminal (In) electrically coupled to the initial driving line
(Sp).

[0113] During the first driving period (T1), the first light
emitting control driving unit (Emission_1) may receive a
first clock signal at a low level, a first negative clock signal
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of a high level, and an initial driving signal at a low level,
and may output a first light emitting control signal at a
low level to the first light emitting control line (Em[1]) of
an output terminal (Out) thereof, and may output the first
light emitting negative control signal at a high level to the
first light emitting negative control line (EmB[1]) of a neg-
ative output terminal (OutB) thereof. Thus, in embodi-
ments of the invention, during the first driving period (T1),
the operation of the first light emitting control driving unit
(Emission_1) may be same as the operation of the light
emitting control driving circuit 300 and/or 300’ during the
first driving period (T51), as described with reference to
FIGS. 4 and 9.

[0114] During the second driving period (T2), the first
light emitting control driving unit (Emission _1) may re-
ceive a first clock signal at a high level, a first negative
clock signal at a low level, and an initial driving signal at
a high level, may output the first light emitting control
signal of a high level to the first light emitting control line
(Em[1]) via the output terminal (Out) thereof, and may
output the first light emitting negative control signal at a
low level to the first light emitting negative control line
(EmB[1]) via the negative output terminal (OutB) thereof.
Thus, in embodiments of the invention, during the second
driving period (T2), the operation of the first light emitting
control driving unit (Emission_1) may be same as the
operation of the light emitting control driving circuit 300
and/or 300’ during the second driving period (T52), as
described with reference to FIGS. 4 and 9.

[0115] Further, during the second driving period (T2),
when the first light emitting control signal at a high level
may be output by the first light emitting control driving
unit (Emission_1) to the first light emitting control line
(Em[1]), the first pixel unit (PS_1) and the second pixel
unit (PS_2) may operate when they respectively receive
a scan signal at a low level from the first scan line (Scan
[1]) and the second scan line (Scan[2]).

[0116] As described above, the second light emitting
control driving unit (Emission_2) may include a first clock
terminal (clka) electrically coupled to the second clock
line (CLK2), a second clock terminal (CLKB) electrically
coupled to the second negative clock line (CLKB2), and
an input terminal (In) electrically coupled to the first light
emitting negative control line (EmB[1]).

[0117] During the second driving period (T2), the sec-
ond light emitting control driving unit (Emission_2) may
receive the second clock signal at a low level, a second
negative clock signal at a high level, and a first light emit-
ting negative control signal at a low level, may output the
second light emitting control signal at a low level to the
second light emitting control line (Em[2]) of the output
terminal (Out) thereof, and may output the second light
emitting negative control signal of a high level is output
to the second light emitting negative control line (EmB
[2]) of the negative output terminal (OutB) thereof. Thus,
in embodiments of the invention, during the second driv-
ing period (T2), the operation of the second light emitting
control driving unit (Emission_2) may be the same as the
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operation of the light emitting control driving circuit 300,
300’ during the first driving unit (T51), as described with
reference to FIGS. 4 and 9.

[0118] During the third driving period (T3), the first light
emitting control driving unit (Emission _1) may operate
inasame manner as itoperated during the second driving
period (T2).

[0119] During the third driving period (T3), a second
clock signal ata high level, a second negative clock signal
at a low level, and a first light emitting negative control
signal at a low level may be applied to the second light
emitting control driving unit (Emission_2), and the second
light emitting control driving unit (Emission_2) may output
the second light emitting control signal at a high level to
the second light emitting control line (Em[2]) via the out-
put terminal (Out) thereof, and the second light emitting
negative control signal at a low level to the second light
emitting negative control line (EmB[2]) via the negative
output terminal (OutB) thereof. Thus, in embodiments of
the invention, during the third driving period (T3), the op-
eration of the second light emitting control driving unit
(Emission_2) may be the same as the operation of the
light emitting control driving circuit 300, 300’ during the
second driving period (T52) described with reference to
FIGS. 4 and 9.

[0120] Further, during the third driving period (T3),
when the second light emitting control signal at a high
level may be output by the second light emitting control
driving unit (Emission_2) to the second light emitting con-
trol line (Em[2]), the third pixel unit (PS_3) and the fourth
pixel unit (PS_4) may operate when they respectively
receive a scan signal at a low level from the third scan
line (Scan[3]) and the fourth scan line (Scan[4]).

[0121] Asdescribed above, the third light emitting con-
trol driving unit (Emission_3) may include a first clock
terminal (clka) electrically coupled to the first negative
clock line (CLKB1), a second clock terminal (clkb) elec-
trically coupled to the first clock line (CLK1), and an input
terminal (In) electrically coupled to the second light emit-
ting negative control line (EmB[2]).

[0122] During the third driving period (T3), the third
light emitting control driving unit (Emission_3) may re-
ceive a first clock signal at a high level, a first negative
clock signal at a low level, and a second light emitting
negative control signal at a low level, and the third light
emitting control driving unit (Emission_3) may output the
third light emitting control signal at a low level to the third
light emitting control line (Em[3]) via the output terminal
(Out) thereof, and the third light emitting negative control
signal at a high level to the third light emitting negative
control line (EmB[3]) via the negative output terminal
(OutB) thereof. Thus, in embodiments of the invention,
during the third driving period (T3), the operation of the
third light emitting control driving unit (Emission_3) may
be the same as the operation of the light emitting control
driving circuit 300, 300’ during the first driving period
(T51), as described with regard to FIGS. 4 and 9.
[0123] Duringthe fourth driving period (T4), afirst clock
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signal at a low level, a first negative clock signal at a high
level, and an initial driving signal of a high level may be
applied to the first light emitting control driving unit (Emis-
sion _1), and the first light emitting control driving unit
(Emission _1) may output the first light emitting control
signal at a low level to the first light emitting control line
(Em[1]) via the output terminal (Out) thereof, and may
output the first light emitting negative control signal at a
high level to the first light emitting negative control line
(EmB[1]) via the negative output terminal (OutB) thereof.
Thus, in embodiments of the invention, during the fourth
driving period (T4), the operation of the first light emitting
control driving unit (Emission_1) may be the same as the
operation of the light emitting control driving circuit 300,
300’ during the third driving period (T53), as described
with reference to FIGS. 4 and 9.

[0124] Duringthe fourth driving period (T4), the second
light emitting control driving unit (Emission_2) may op-
erate in a same manner as it operated during the third
driving period (T3).

[0125] During the fourth driving period (T4), the third
light emitting control driving unit (Emission_3) may re-
ceive a first clock signal at a low level, a first negative
clock signal at a high level, and a second light emitting
negative control signal at a high level, and the third light
emitting control driving unit (Emission_3) may output the
third light emitting control signal at a high level to the third
light emitting control line (Em[3]) via the output terminal
(Out) thereof, and the third light emitting negative control
signal at a low level to the third light emitting negative
control line (EmBJ[3]) via the negative output terminal
(OutB) thereof. Thus, in embodiments of the invention,
during the fourth driving period (T4), the operation of the
third light emitting control driving unit (Emission_3) may
be the same as the operation of the light emitting control
driving circuit 300, 300’ during the second driving period
(T52), as described in FIGS. 4 and 9.

[0126] Further, during the fourth driving period (T4),
when the third light emitting control signal at a high level
is output to the third light emitting control line (Em[3]) by
the third light emitting control driving unit (Emission_3),
the fifth pixel unit (PS_5) and the sixth pixel unit (PS_6)
may operate when they respectively receive a scan line
at a low level from the fifth scan line (Scan[5]) and the
sixth scan line (Scan[6]).

[0127] As described above, the fourth light emitting
control driving unit (Emission_4) may include a first clock
terminal (clka) electrically coupled to the second negative
clock line (CLKB2), a second clock terminal (clkb) elec-
trically coupled to the second clock line (CLK2), and an
input terminal (In) electrically coupled to the third light
emitting negative control line (EmB[3]).

[0128] During the fourth driving period (T4), the fourth
light emitting control driving unit (Emission_4) may re-
ceive a second clock signal at a high level, a second
negative clock signal of a low level, and a third light emit-
ting negative control signal at a low level, and the fourth
light emitting control driving unit (Emission_4) may output
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the fourth light emitting control signal at a low level to the
fourth light emitting control line (Em[4]) via the output
terminal (Out) thereof, and the fourth light emitting neg-
ative control signal at a high level to the fourth light emit-
ting negative control line (EmB[4]) via the negative output
terminal (OutB) thereof. Thus, in embodiments of the in-
vention, during the fourth driving period (T4), the opera-
tion of the fourth light emitting control driving unit (Emis-
sion 4) may be the same as the operation of the light
emitting control driving circuit 300, 300’ during the first
driving period (T51), as described with regard to FIGS.
4 and 9.

[0129] During the fifth driving period (T5), the first light
emitting control driving unit (Emission_1) may operate in
a same manner as it operated during the fourth driving
period (T4).

[0130] During the fifth driving period (T5), the second
light emitting control driving unit (Emission_2) may re-
ceive a second clock signal at a low level, a second neg-
ative clock signal at a high level, and a first light emitting
negative control signal at a high level, and the second
light emitting control driving unit (Emission_2) may output
the second light emitting control signal at a low level to
the second light emitting control line (Em[2]) via the out-
put terminal (Out) thereof, and the second light emitting
negative control signal at a high level to the second light
emitting negative control line (EmB[2]) via the negative
output terminal (OutB) thereof. Thus, in embodiments of
the invention, during the fifth driving period (T5), the op-
eration of the second light emitting control driving unit
(Emission_2) may be the same as the operation of the
light emitting control driving circuit 300, 300’ during the
third driving period (T53), as described with regard to
FIGS. 4 and 9.

[0131] During the fifth driving period (T5), the third light
emitting control driving unit (Emission_3) may operate in
a same manner as it operated during the fourth driving
period (T4).

[0132] During the fifth driving period (T5), the fourth
light emitting control driving unit (Emission_4) may re-
ceive a second clock signal at a low level, a second neg-
ative clock signal at a high level, and a third light emitting
negative control signal at a low level, and the fourth light
emitting control driving unit (Emission_4) may output the
fourth light emitting control signal at a high level to the
fourth light emitting control line (Em[4]) via the output
terminal (Out) thereof, and the fourth light emitting neg-
ative control signal at a low level to the fourth light emitting
negative control line (EmB[4]) via the negative output ter-
minal (OutB) thereof. Thus, in embodiments of the inven-
tion, during the fifth driving period (T5), the operation of
the fourth light emitting control driving unit (Emission_4)
may be the same as the operation of the light emitting
control driving circuit 300, 300’ during the second driving
period (T52), as described with reference to FIGS. 4 and
9.

[0133] Further, during the fifth driving period (T5),
when the fourth light emitting control signal at a high level
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may be output by the fourth light emitting control driving
unit (Emission_4) to the fourth light emitting control line
(Em[4]), the seventh pixel unit (PS_7) and the eighth pixel
unit (PS_8) may operation when they respectively re-
ceive a scan line at a low level from the seventh scan
line (Scan[7]) and the eighth scan line (Scan[8]).
[0134] During subsequent driving period(s), e.g., (T6),
(T7), etc., operations of the respective light emitting con-
trol driving units may substantially correspond to the op-
erations of the first light emitting control driving unit to
the fourth light emitting control driving unit (Emission_1
to Emission_4) during the first driving period (T1) to the
fifth driving period (T5).

[0135] As illustrated above, an organic light emitting
display and a driving circuit thereof according to embod-
iments of the present invention may be advantageous
over conventional displays by enabling a size of the driv-
ing circuit and a manufacturing cost to be reduced, and
a manufacturing yield thereof to be improved as one light
emitting control driving line may be electrically coupled
to pixels of multiple, e.g., two, rows, and thus a light emit-
ting control signal may be provided to the pixels of mul-
tiple, e.g., two, rows simultaneously.

[0136] Further, as illustrated above, an organic light
emitting display and a driving circuit thereof according to
embodiments of the present invention may be advanta-
geous by enabling a manufacturing cost and time to be
reduced and for the yield to be improved as the light emit-
ting control driving circuit may be implemented using
transistors of only a same type as that of transistor(s)
employed for implementing a pixel.

Claims
1. An organic light emitting display, comprising:

afirstlight emitting control driver electrically cou-
pled to an initial driving line, a first clock line, and
a first negative clock line, and adapted to output
a first light emitting control signal via a first light
emitting control line and a first light emitting neg-
ative control signal via a first light emitting neg-
ative control line;

a first pixel unit electrically coupled to the first
light emitting control line;

a second pixel unit electrically coupled to the
first light emitting control line;

a second light emitting control driver electrically
coupled to the first light emitting negative control
line, a second clock line, and a second negative
clock line, and adapted to output a second light
emitting control signal via a second light emitting
control line and a second light emitting negative
control signal via a second light emitting nega-
tive control line;

a third pixel unit electrically coupled to the sec-
ond light emitting control line; and
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a fourth pixel unit electrically coupled to the sec-
ond light emitting control line.

The organic light emitting display as claimed in claim
1, wherein the first light emitting control driver in-
cludes a first clock terminal electrically coupled to
thefirstclock line, a second clock terminal electrically
coupled to the second negative clock line, an input
terminal electrically coupled to the initial driving line,
anoutputterminal electrically coupled to the first light
emitting control line for outputting the first light emit-
ting control signal; and a negative output terminal
electrically coupled to the first light emitting negative
control line for outputting the first light emitting neg-
ative control signal.

The organic light emitting display as claimed in claim
1,

wherein the second light emitting control driver in-
cludes a first clock terminal electrically coupled to
the second clock line, a second clock terminal elec-
trically coupled to the second negative clock line, an
input terminal electrically coupled to the first light
emitting negative control line, an output terminal
electrically coupled to the second light emitting con-
trol line for outputting the second light emitting con-
trol signal; and a negative output terminal electrically
coupled to the second light emitting negative control
line for outputting the second light emitting negative
control signal.

The organic light emitting display as claimed in claim
1,

wherein the first pixel unit includes pixels of a first
row of a panel that are electrically coupled between
afirstscanning driving line and firstto m-th datalines.

The organic light emitting display as claimed in claim
1,

wherein the second pixel unit includes pixels of a
second row of a panel that are electrically coupled
between a second scanning driving line and first to
m-th data lines.

The organic light emitting display as claimed in claim
1,

wherein the first pixel unit and the second circuit unit
emit light based on the first light emitting control sig-
nal.

The organic light emitting display as claimed in claim
1,

wherein the third pixel unit includes pixels of a third
row of a panel that are electrically coupled between
a third scanning driving line and first data line to m-
th data lines.

The organic light emitting display as claimed in claim
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1.

12,

13.

30

1,

wherein the fourth pixel unitincludes pixels of a fourth
row of a panel that are electrically coupled between
a fourth scanning driving line and first data line to m-
th data lines.

The organic light emitting display as claimed in claim
1,

wherein the third pixel unit and the fourth circuit unit
emit light based on the second light emitting control
signal.

A driving circuit including a plurality of light emitting
control drivers, comprising:

an input terminal coupled to an initial driving line
or a light emitting negative control line of a pre-
vious light emitting control driver;

afirst clock terminal and a second clock terminal
that are electrically coupled to a first clock line
and a first negative clock line that are phase-
inverted, or a second clock line and a second
negative clock line, respectively; and

an output terminal and a negative output termi-
nal adapted to generatean output signal and a
negative output signal when receiving an input
signal, a clock signal and a negative clock signal
via the input terminal, the first clock terminal and
the second clock terminal, respectively.

The driving circuit as claimed in claim 10,
wherein the clock signal is a signal transferred from
the first clock line or the second clock line, and

The driving circuit as claimed in claim 10,

wherein the negative clock signal is a signal trans-
ferred from the first negative clock line or the second
negative clock line.

The driving circuit as claimed in claim 10,wherein
each of the light emitting control drivers comprises:

a first switching element electrically coupled be-
tween the input terminal and a first power supply
line;

a second switching element that includes a con-
trol electrode electrically coupled to the first
clock terminal, and is electrically coupled be-
tween the first switching element and the first
power supply line;

a third switching element that includes a control
electrode electrically coupled between the first
switching element and the second switching el-
ement, and is electrically coupled between the
second switching element and the second clock
terminal;

afourth switching elementthatincludes a control
electrode electrically coupled between the sec-
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ond switching element and the third switching
element, and is electrically coupled between the
first power supply line and a second power sup-
ply line;

a fifth switching element that includes a control
electrode electrically coupled to the first clock
terminal, and is electrically coupled between the
fourth switching element and the second power
supply line;

a sixth switching element that includes a control
electrode electrically coupled between the
fourth switching element and the fifth switching
element, and is electrically coupled between the
first power supply line and a second power sup-
ply line;

a seventh switching element thatincludes a con-
trol electrode electrically coupled between the
second switching element and the third switch-
ing element, and is electrically coupled between
the sixth switching element and the second pow-
er supply line;

an eighth switching element that includes a con-
trol electrode electrically coupled between the
sixth switching element and the seventh switch-
ing element, and is electrically coupled between
the first power supply line and a second power
supply line; and

a ninth switching element that includes a control
electrode electrically coupled between the
fourth switching element and the fifth switching
element, and is electrically coupled between the
eighth switching element and the second power
supply line.

The driving circuit as claimed in claim 13,

wherein the first clock terminal of a first light emitting
control driver of the plurality of light emitting control
drivers is electrically coupled to the first clock line,
the second clock terminal is electrically coupled to
the first negative clock line, the input terminal is elec-
trically coupled to the initial driving line, the output
terminal is electrically coupled to the first light emit-
ting control line for outputting the first light emitting
control signal, and the negative output terminal is
electrically coupled to the first light emitting negative
control line for outputting the first light emitting neg-
ative control signal.

The driving circuit as claimed in claim 13,

wherein the first clock terminal of a second light emit-
ting control driver of the plurality of light emitting con-
trol drivers is electrically coupled to the second clock
line, the second clock terminal is electrically coupled
to the second negative clock line, the input terminal
is electrically coupled to the first light emitting neg-
ative control signal, the output terminal is electrically
coupled to the second light emitting control line for
outputting the second light emitting control signal,
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32

and the negative output terminal is electrically cou-
pled to the second light emitting negative control line
for outputting the second light emitting negative con-
trol signal.

The driving circuit as claimed in claim 13,

wherein in odd-numbered ones of the plurality of light
emitting control drivers except for a first one of the
plurality of light emitting control drivers, the first clock
terminal is electrically coupled to the first clock line
or the first negative clock line, the second clock ter-
minal is electrically coupled to the first negative clock
line or the first clock line, the input terminal is elec-
trically coupled to the light emitting negative control
line of the previous light emitting control driver, the
output terminalis electrically coupled to an odd-num-
bered light emitting control line for outputting the light
emitting control signal, and the negative output ter-
minal is electrically coupled to the odd-numbered
light emitting control line for outputting the light emit-
ting negative control signal.

The driving circuit as claimed in claim 16,

wherein the first clock terminal of the respective odd-
numbered light emitting control driver is electrically
coupled to the first clock line when the second clock
terminal is electrically coupled to the first negative
clock line, and the second clock terminal is electri-
cally coupled to the first clock line when the first clock
terminal is electrically coupled to the first negative
clock line.

The driving circuit as claimed in claim 13,
whereinin even-numbered ones of light emitting con-
trol drivers, the first clock terminal is electrically cou-
pled to the second clock line or the second negative
clock line, the second clock terminal is electrically
coupled to the second negative clock line or the sec-
ond clock line, the input terminal is electrically cou-
pled to the light emitting negative control line of the
previous light emitting control driver, the output ter-
minal is electrically coupled to the even-numbered
light emitting control line for outputting the light emit-
ting control signal, and the negative output terminal
is electrically coupled to the even-numbered light
emitting control line for outputting the light emitting
negative control signal.

The driving circuit as claimed in claim 18,

wherein in the even-numbered light emitting control
driver, when the first clock terminal is electrically cou-
pled to the second clock line, the second clock ter-
minal is electrically coupled to the second negative
clock line, and when the second clock terminal is
electrically coupled to the second clock line, the first
clock terminal is electrically coupled to the second
negative clock line.
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The driving circuit as claimed in claim 13,

wherein the control electrode of the first switching
element is electrically coupled to one of the input
terminal or the first clock terminal, a first electrode
is electrically coupled to the control electrode of the
third switching element, and a second electrode is
electrically coupled to the input terminal.

The driving circuit as claimed in claim 13,

wherein the first switching elementincludes a control
electrode electrically coupled to the input terminal,
a first electrode electrically coupled to the control
electrode of the third switching element, and a sec-
ond electrode electrically coupled to the input termi-
nal.

The driving circuit as claimed in claim 13,

wherein the second switching element includes ai
first electrode electrically coupled to the first power
supply line, and a second electrode electrically cou-
pled between the control electrode of the third
switching element and the control electrode of the
fourth switching element.

The driving circuit as claimed in claim 13,

wherein the third switching element includes a first
electrode electrically coupled between the control
electrode of the fourth switching element and the
control electrode of the seventh switching element,
and a second electrode electrically coupled to the
second clock terminal.

The driving circuit as claimed in claim 13,

wherein the fourth switching element includes a first
electrode electrically coupled to the first power sup-
ply line, and a second electrode electrically coupled
between the first electrode of the fifth switching ele-
ment and the control electrode of the sixth switching
element.

The driving circuit as claimed in claim 13,

wherein the fifth switching element includes a first
electrode electrically coupled between the control
electrode of the sixth switching element and the con-
trol electrode of the ninth switching element, and a
second electrode electrically coupled to the second
power supply line.

The driving circuit as claimed in claim 13,

wherein the sixth switching element includes a first
electrode electrically coupled to the first power sup-
ply line, and a second electrode electrically coupled
between the first electrode of the seventh switching
element and the control electrode of the eighth
switching element.

The driving circuit as claimed in claim 13,
wherein the seventh switching element includes a
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28.

29.

30.

31.

32.

34

first electrode electrically coupled between the con-
trol electrode of the eighth switching element and
the first light emitting negative control line, and a sec-
ond electrode electrically coupled to the second pow-
er supply line.

The driving circuit as claimed in claim 13,

wherein the eighth switching element includes a first
electrode electrically coupled to the first power sup-
ply line, and a second electrode electrically coupled
to the first light emitting control line.

The driving circuit as claimed in claim 13,

wherein the ninth switching element includes a first
electrode electrically coupled to the first light emitting
control line, and a second electrode electrically cou-
pled to the second power supply line.

The driving circuit as claimed in claim 13,

further comprising a first storage capacitor including
a first electrode electrically coupled to the control
electrode of the third switching elementand a second
electrode electrically coupled between the second
switching element and the third switching element.

The driving circuit as claimed in claim 13,

further comprising a second storage capacitor in-
cluding a first electrode electrically coupled between
the control electrode of the ninth switching element
and the control electrode of the sixth switching ele-
ment, and a second electrode electrically coupled
between the eighth switching element, the ninth
switching element, and the first power supply line.

An organic light emitting display comprising the driv-
ing circuit as claimed in claim 13.
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