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EMISSION CONTROL DRIVER AND ORGANIC
LIGHT EMITTING DISPLAY HAVING THE SAME

CROSS REFERENCE TO RELATED
APPLICATION

[0001] This application claims priority to and the benefit
of Korean Patent Application No. 2005-0036413, filed on
Apr. 29, 2005, which is hereby incorporated by reference for
all purposes as if fully set forth herein.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present invention relates to an emission control
driver having a simple circuit for generating an emission
control signal, and an organic light emitting display (OLED)
having the same.

[0004]

[0005] Where an emission control transistor for control-
ling the emission of a light emitting device is added to a
pixel circuit, an emission control driver must transmit an
emission control signal to the emission control transistor.

2. Discussion of the Background

[0006] A conventional emission control driver has been
separately fabricated and mounted to a substrate with a pixel
portion by a tape carrier package (TCP) or similar method in
a subsequent manufacturing step. Thus, the additional step
lowers production yield, complicates the fabrication pro-
cess, and increases production cost. To solve these problems,
an OLED with an emission control driver integrated into a
panel has been developed.

[0007] FIG. 1 shows the configuration of a conventional
OLED having an emission control driver integrated into a
panel.

[0008] Referring to FIG. 1, the OLED includes a scan
driver 400, a data driver 500, and a panel 100. Further, the
panel 100 includes a pixel portion 300, and an emission
control driver 200.

[0009] The pixel portion 300 includes pixel circuits 310
that are connected to scan lines S1 through Sn, data lines D1
through Dm and emission control lines E1 though En. The
pixel circuits 310 are arranged in a matrix form and display
a predetermined image.

[0010] The scan driver 400 sequentially supplies scan
signals to scan lines S1 through Sn formed in the pixel
portion 300.

[0011] The data driver 500 supplies a predetermined data
signal to data lines D1 through Dn formed in the pixel
portion 300.

[0012] The emission control driver 200 supplies an emis-
sion control signal to emission control lines E1 through En
formed in the pixel portion 300, thereby controlling an
emission operation of the pixel portion 300.

[0013] The pixel portion 300 and the emission control
driver 200 are integrated in the panel 100. Specifically, a thin
film transistor (TFT) array for driving pixels and an emis-
sion control circuit 210 of the emission control driver 200
are integrated into the panel 100.
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[0014] Generally, the TFT used as a switching device in
the pixel portion 300 uses poly-silicon with high mobility to
form a channel. In the emission control driver 200, a
transistor used as the switching device must also have a fast
response time, so the poly-silicon with high mobility can
effectively form the channel.

[0015] Therefore, the emission control circuit 210 of the
emission control driver 200 and the pixel-driving transistor
could be made of the same silicon, and a switching transistor
with fast response time would be formed in a simplified
fabrication process since there would be no need to connect
the pixel portion 300 with the emission control driver 200.

[0016] However, the conventional emission control driver
200 is not composed of only a p-type metal oxide semicon-
ductor field effect transistor (MOSFET), which is usually
used in the pixel portion 300. Therefore, it would not be
possible to fabricate the emission control driver 200 and the
transistor of the pixel portion 300 in the same process.

[0017] Additionally. where the emission control driver
200 has been composed of a shift register, many control
signals, such as CLK or CLKB, are required to drive the
shift register. However, such control signals are applied from
an external controller, so the layout becomes complicated.
Furthermore, the external controller results in additional
power consumption by the panel.

SUMMARY OF THE INVENTION

[0018] This invention provides an emission control driver
that generates an emission control signal using a scan signal
output from a scan driver without an external control signal.

[0019] The present invention also provides an OLED with
an emission control driver fabricated with the same transis-
tor type as the thin film transistor formed in the pixel portion
of the OLED.

[0020] Additional features of the invention will be set
forth in the description which follows, and in part will be
apparent from the description, or may be learned by practice
of the invention.

[0021] The present invention discloses an emission con-
trol driver comprising a first signal transmitting portion for
selectively receiving a positive power supply voltage in
response to a first scan signal and a second scan signal, a
second signal transmitting portion for selectively receiving
a negative power supply voltage in response to a third scan
signal, and an output portion connected between the the first
signal transmitting portion and second signal transmitting
portion to selectively output the positive power supply
voltage or negative power supply voltage in response to the
first scan signal, second scan signal, and third scan signal.

[0022] The present invention also discloses an OLED with
a pixel portion for displaying a predetermined image
thereon, a scan driver for supplying a scan signal to the pixel
portion, a data driver for supplying a data signal to the pixel
portion, and an emission control driver fabricated on the
OLED panel for supplying an emission control signal to the
pixel portion to control an emission operation of the pixel
portion. Further, the transistors contained in the emission
control driver are of the same type as the transistors con-
tained in the pixel portion of the OLED.
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[0023] The present invention also discloses a method for
emitting light from an organic light emitting display, where
the method includes receiving a scan signal to turn on a first
transistor, transmitting a voltage signal through the first
transistor, transmitting an emission control signal substan-
tially equivalent to the voltage signal to turn on a transmis-
sion control transistor, and supplying current through the
transmission control transistor to an organic light emitting
display diode to emit light.

[0024] Tt is to be understood that both the foregoing
general description and the following detailed description
are exemplary and explanatory and are intended to provide
further explanation of the invention as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0025] The accompanying drawings, which are included
to provide a further understanding of the invention and are
incorporated in and constitute a part of this specification,
illustrate embodiments of the invention, and together with
the description serve to explain the principles of the inven-
tion.

[0026] FIG. 1 shows the configuration of a conventional
OLED including an emission control driver integrated into
a panel.

[0027] FIG. 2 shows a circuit diagram of an emission
control circuit according to a first embodiment of the present
invention.

[0028] FIG. 3 shows a timing diagram illustrating an
operation of the emission control circuit of FIG. 2.

[0029] FIG. 4 shows a circuit diagram of an emission
control circuit according to a second embodiment of the
present invention.

[0030] FIG. 5 shows a timing diagram illustrating an
operation of the emission control circuit of FIG. 4.

[0031] FIG. 6 shows a circuit diagram of an OLED
including a pixel circuit and the emission control driver
according to the first embodiment of the present invention.

[0032] FIG. 7 shows a circuit diagram of an OLED
including a pixel circuit and the emission control driver
according to the second embodiment of the present inven-
tion.

DETAILED DESCRIPTION OF THE
ILLUSTRATED EMBODIMENTS

[0033] The invention is described more fully hereinafter
with reference to the accompanying drawings, in which
embodiments of the invention are shown. This invention
may, however, be embodied in many different forms and
should not be construed as limited to the embodiments set
forth herein. Rather, these embodiments are provided so that
this disclosure is thorough, and will fully convey the scope
of the invention to those skilled in the art. In the drawings,
the size and relative sizes of layers and regions may be
exaggerated for clarity.

[0034] In the following descriptions, when a part is illus-
trated as being connected or coupled to another part, the part
may be directly connected or coupled to the other part, or a
third part may be interposed there between. Further, parts
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irrelevant to the present invention are omitted for clarity, and
like reference numerals refer to like elements throughout.

[0035] FIG. 2 is a circuit diagram of an emission control
circuit according to a first embodiment of the present
invention.

[0036] For clarity, only emission control circuit 210 for
supplying the nth emission control signal is illustrated in
FIG. 2.

[0037] Referring to FIG. 2, the emission control circuit
210 according to the first embodiment of the present inven-
tion includes a first signal transmitting portion 211, an output
portion 215 and a second signal transmitting portion 213. A
positive power supply voltage VVDD is coupled to the first
signal transmitting portion 211, and a negative power supply
voltage VVSS is coupled to the second signal transmitting
portion 213.

[0038] The first signal transmitting portion 211 is coupled
between the positive power supply voltage VVDD and the
output portion 215, and includes a first switching portion
211a for performing ON/OFF operation in response to the
(n-1) and n™ scan signals S[n-1] and S[n] to receive and
selectively output the positive power supply voltage VVDD,
and a second switching portion 2115 for performing
ON/OFF operation in response to the (n-1)" and n™ scan
signals S[n-1] and S[n] to selectively transmit the positive
power supply voltage VVDD from the first switching por-
tion 211a to the output portion 215.

[0039] The first switching portion 211a includes transis-
tors M1 and M2 coupled between the positive power supply
voltage VVDD and the output portion 215.

[0040] The transistor M1 has a control terminal to receive
the (n-1)™ scan signal S[n-1], an input terminal connected
to the positive power supply voltage VVDD, and an output
terminal connected to the first electrode A of the output
portion 215.

[0041] The transistor M2 has a control terminal to receive
the n™ scan signal S[n], an input terminal connected to the
positive power supply voltage VVDD, and an output termi-
nal connected to the first electrode A of the output portion
215.

[0042] The second switching portion 2115 includes tran-
sistors M3 and M4 coupled to the first switching portion
211a and the output portion 215.

[0043] The transistor M3 has a control terminal to receive
the (n-1)" scan signal S[n-1], an input terminal connected
to the output terminals of the transistors M1 and M2 of the
first switching portion 211a, and an output terminal con-
nected to a second electrode B of the output portion 215.

[0044] The transistor M4 has a control terminal to receive
the n'® scan signal S[n], an input terminal connected to the
output terminals of the transistors M1 and M2 of the first
switching portion 211a, and an output terminal connected to
the second electrode B of the output portion 215.

[0045] The second signal transmitting portion 213 is
coupled to the negative power supply voltage VVSS and the
output portion 215, and includes a first switching transistor
M5 for performing ON/OFF operation in response to the

th

(n+1) scan signal S[n+1], and a second switching transistor
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M6 for performing ON/OFF operation in response to an
output signal of the first switching transistor M5.

[0046] The first switching transistor M5 has a control
terminal to receive the (n+1)™ scan signal S[n+1], an input
terminal connected to the negative power supply voltage
VVSS, and an output terminal connected to the second
electrode B of the output portion 215.

[0047] The second switching transistor M6 has a control
terminal to receive the output signal of the first switching
transistor M5, an input terminal connected to the negative
power supply voltage VVSS, and an output terminal con-
nected to the first electrode A of the output portion 215.

[0048] The output portion 215 is coupled to the first signal
transmitting portion 211 and the second signal transmitting
portion 213, and includes a capacitor CAB.

[0049] The capacitor CAB has a first electrode A and a
second electrode B. First electrode A is coupled to the output
terminal of the first switching portion 211a, the input ter-
minal of the second switching portion 2115, the output
terminal of the second switching transistor M6. Second
electrode B is coupled to the output terminal of the second
switching portion 2115, the output terminal of the first
switching transistor M5, and the control terminal of the
second switching transistor M6.

[0050] In an embodiment of the present invention, the
positive power supply voltage VVDD and the negative
power supply voltage VVSS must have a potential differ-
ence sufficient to to turn the emission control transistors of
the pixel portion on and off. As shown in the embodiments
described herein, all transistors are p-type MOSFETs, but
they are not limited thereto. Alternatively, all transistors may
be n-type MOSFETs. Further, according to an embodiment
of the present invention, the (n-1)™ scan signal, the nth scan
signal and the (n+1)™ scan signal can be applied as separate
control signals.

[0051] The operation of the emission control circuit 210
according to the first embodiment of the present invention
will be described with reference to FIG. 2 and FIG. 3.

[0052] First, when the (n-1)™ scan signal S[n-1] having a
low level is applied, the transistors M1 and M3 are turned
on, and transistors M2, M4, M5, and M6 remain off. Second
electrode B of the capacitor CAB receives the power supply
voltage VVDD equal to the voltage applied to the first
electrode A. Thus, an emission control signal having a high
level, corresponding to the positive power supply voltage
VVDD, is generated in the first electrode A of the capacitor
CAB.

[0053] Next, when the n™ scan signal Sn having a low
level is applied, the transistors M2 and M4 are turned on.
Transistors M1, M3 turn off, and transistors M5 and M6
remain off. The voltage applied at both the electrodes A and
B of the capacitor CAB remains equal to the positive power
supply voltage VVDD even though the transistors M1 and
M3 are turned off. The emission control signal having a high
level, corresponding to the positive power supply voltage
VVDD, is again generated in the first electrode A of the
capacitor CAB.

[0054] Last, when the (n+1)™ scan signal S[n+1]having a
low level is applied, transistors M1, M2, M3 and M4 are
turned off and transistor M5 is turned on. Therefore, the
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negative power supply voltage VVSS is applied to the
second electrode B of the capacitor CAB, and the control
terminal of the transistor M6, thereby turning on the tran-
sistor M6. Thus, the negative power supply voltage VVSSis
also applied to the first electrode A of the capacitor CAB, so
that the emission control signal having a low level corre-
sponding to the negative power supply voltage VVSS is
generated in the first electrode A of the capacitor CAB.

[0055] Consequently, the emission control circuit 210
generates the high level emission control signal, correspond-
ing to the positive power supply voltage VVDD, when the
(n-1)" and n™ scan signals S[n~1] and S[n] are applied with
low levels, and generates the low level emission control
signal, corresponding to the negative power supply voltage
VVSS, when the (n+1)® scan signal S[n+1] is applied with
a low level.

[0056] Referring to FIG. 4, the emission control circuit
210 according to the second embodiment of the present
invention includes an initializing switching device M7, a
first signal transmitting portion 211, an output portion 215,
and a second signal transmitting portion 213.

[0057] The initializing switching device M7 is coupled to
a positive power supply voltage VVDD and the first signal
transmitting portion 211, and includes an initializing tran-
sistor M7. The first signal transmitting portion 211 is elec-
trically connected to or disconnected from the positive
power supply voltage VVDD in response to an initializing
signal Vinit into control terminal of initializing transistor
M7.

[0058] The initializing transistor M7 has a control terminal
to receive the initializing signal Vinit, an input terminal
connected to the positive power supply voltage VVDD, and
an output terminal connected to input terminals of transistors
M1 and M2 of a first switching portion 211a.

[0059] The first signal transmitting portion 211 is coupled
to the initializing transistor M7 and the output portion 215,
and includes the first switching portion 211a for performing
ON/OFF operation in response to the (n-1)" and n™ scan
signals S [n—1] and S [n] to receive and selectively output an
output signal of the initializing transistor M7; and a second
switching portion 2115 for performing ON/OFF operation in
response to the (n-1)™ and n™ scan signals S[n-1] and S[n]
to selectively transmit the output signal of the initializing
transistor M7 from the first switching portion 211a to the
output portion 215.

[0060] The first switching portion 211a includes the tran-
sistors M1 and M2 coupled to the initializing transistor M7
and the output portion 215.

[0061] The transistor M1 has a control terminal to receive
the (n-1)™ scan signal S[n-1], an input terminal connected
to the output terminal of the initializing transistor M7, and
an output terminal connected to a first electrode A of the
output portion 215.

[0062] The transistor M2 has a control terminal to receive
the nth scan signal S[n], an input terminal connected to the
output terminal of the initializing transistor M7, and an
output terminal connected to the first electrode A of the
output portion 215.

[0063] The second switching portion 2115 includes tran-
sistors M3 and M4 coupled to the first switching portion
211a and the output portion 215.



US 2006/0244388 Al

[0064] The transistor M3 has a control terminal to receive
the (n-1)" scan signal S[n-1], an input terminal connected
to the output terminals of the transistors M1 and M2 of the
first switching portion 211a, and an output terminal con-
nected to a second electrode B of the output portion 215.

[0065] The transistor M4 has a control terminal to receive
the n™ scan signal S[n], an input terminal connected to the
output terminals of the transistors M1 and M2 of the first
switching portion 2114, and an output terminal connected to
the second electrode B of the output portion 215.

[0066] The second signal transmitting portion 213 is
coupled to a negative power supply voltage VVSS and the
output portion 215, and includes a first switching transistor
M5 for performing ON/OFF operation in response to the
(n+1) scan signal S[n+1], and a second switching transistor
M6 for performing ON/OFF operation in response to an
output signal from the first switching transistor M5.

[0067] The first switching transistor M5 has a control
terminal to receive the (n+1)™ scan signal S[n+1], an input
terminal connected to the negative power supply voltage
VVSS, and an output terminal connected to the second
electrode B of the output portion 215.

[0068] The second switching transistor M6 has a control
terminal to receive the output signal from the first switching
transistor M5, an input terminal connected to the negative
power supply voltage VVSS, and an output terminal con-
nected to the first electrode A of the output portion 215.

[0069] The output portion 215 is coupled to the first signal
transmitting portion 211 and the second signal transmitting
portion 213, and includes a capacitor CAB.

[0070] The capacitor CAB has a first electrode A and a
second electrode B. First electrode A is connected to the
output terminal of the first switching portion 211 a, the input
terminal of the second switching portion 2115, and the
output terminal of the second switching transistor M6.
Second electrode B is connected to the output terminal of the
second switching portion 2115, the output terminal of the
first switching transistor M5, and the control terminal of the
second switching transistor M6.

[0071] FIG.5 is a timing diagram illustrating an operation
of the emission control circuit of FIG. 4.

[0072] The operation of the emission control circuit
according to the second embodiment of the present inven-
tion will be described with reference to FIG. 4 and FIG. 5.

[0073] First, when an initializing signal Vinit having a
high level is applied, the transistor M7 is turned off; thereby
electrically disconnecting the positive power supply voltage
VVDD from the first signal transmitting portion 211. At the
same time, the (n-1)" scan signal S[n—1] having a low level
is applied, and thus the transistors M1 and M3 are turned on.
Therefore, the voltage applied to the second electrode B of
the capacitor CAB is equal to the first electrode A, and a low
level emission control signal is generated in the first elec-
trode A of the capacitor CAB.

[0074] Then, when the initializing signal Vinit having a
low level is applied, the transistor M7 is turned on while the
transistors M1 and M3 are turned on. Thus, the positive
power supply voltage VVDD is applied between both the
electrodes of the capacitor CAB, so that the emission control
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signal having a high level, corresponding to the positive
power supply voltage VVDD, is generated in the first
electrode A of the capacitor CAB.

[0075] Next, when the n™ scan signal Sn having a low
level is applied and the initializing signal Vinit having the
high level is applied, the transistor M7 is turned off and the
transistors M2 and M4 are turned on. According to the
turned off transistor M7, the positive power supply voltage
VVDD isn’t supplied the first signal transmitting portion
211, so that both the electrodes of the capacitor CAB is
constantly maintained in the positive power supply voltage
VVDD.

[0076] Next, when the n™ scan signal Sn having a low
level is applied and the initializing signal Vinit having the
low level is applied, the transistor M7 is turned on, and the
transistors M2 and M4 are turned on. Therefore, a voltage
applied between both the electrodes of the capacitor CAB is
constantly maintained in the positive power supply voltage
VVDD even though the transistors M1 and M3 are turned
off, so that the emission control signal having a high level,
corresponding to the positive power supply voltage VVDD,
is generated in the first electrode A of the capacitor CAB.

[0077] Last, when the (n+1)™ scan signal S[n+1] having a
low level is applied, the transistors M1, M2, M3 and M4 are
turned off and the transistor M5 is turned on. Therefore, the
negative power supply voltage VVSS is applied to the
second electrode B of the capacitor CAB, and the control
terminal of the transistor M6, thereby turning on the tran-
sistor M6. Thus, the negative power supply voltage VVSSis
applied to the first electrode A of the capacitor CAB, so that
the emission control signal having a low level corresponding
to the negative power supply voltage VVSS is generated in
the first electrode A of the capacitor CAB.

[0078] Consequently, the emission control circuit 210
generates a low level emission control signal En, corre-
sponding to the negative power supply voltage VVSS, when
the high level initializing signal is applied in response to the
low level (n-1)™ scan signal S[n-1], and generates a high
level emission control signal En, corresponding to the posi-
tive power supply voltage VVDD, when the low level
initializing signal Vinit is applied. Then, the emission con-
trol circuit 210 generates a high level emission control signal
En, corresponding to the positive power supply voltage
VVDD, when the low level initializing signal Vinit and the
low level nth scan signal S[n] are applied. Last, the emission
control circuit 210 generates an low level emission control
signal En, corresponding to the negative power supply
voltage VVSS, when the low level (n+1)® scan signal
S[n+1] is applied.

[0079] Below, an OLED including the emission control
driver according to the first exemplary embodiment of the
present invention will be described.

[0080] For convenience, a pixel circuit 310 connected to
the m™ data line and the n™ scan line and an emission contro]
circuit 210 for generating the n™ emission control signal are
taken as an example and illustrated in FIG. 6.

[0081] The emission control circuit 210 of FIG. 6 is equal
to that of FIG. 2, and therefore only the pixel circuit 310 will
be described below.
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[0082] Referring to FIG. 6, the pixel circuit 310 according
to the first embodiment of the present invention includes an
organic light emitting diode OLED, transistors M7, M8 and
M9, and a capacitor C1.

[0083] The driving transistor M7 is used for controlling a
driving current flowing through the organic light emitting
diode OLED, and has an input terminal connected to a
power supply voltage VDD, and an output terminal con-
nected to an input terminal of the emission control transistor
MS.

[0084] The emission control transistor M8 is connected
between the driving transistor M7 and the organic light
emitting diode OLED, and controls the driving current to
flow or be interrupted in response to an emission control
signal of an emission control line connected to a control
terminal thereof.

[0085] The organic light emitting diode OLED has a
cathode connected to a power supply voltage VSS, and an
anode connected to an output terminal of the emission
control transistor M8, and emits light corresponding to the
driving current applied from the driving transistor M7.

[0086] The switching transistor M9 transmits a data volt-
age Vdata from the data line Dm to a first electrode of the
capacitor C1 in response to the scan signal from the scan line
Sn.

[0087] The capacitor C1 has a first electrode connected to
a control terminal of the switching transistor M7, and a
second electrode connected to the power supply voltage
VDD.

[0088] Below, operations of the pixel circuit 310 in the
OLED of FIG. 6 will be described with reference to the
signal waveforms of FIG. 3.

[0089] First, when the n™ scan signal S[n] having a low
level is applied, the switching transistor M9 is turned on, so
that the data voltage Vdata is applied to the first electrode of
the capacitor C1. Therefore, the capacitor C1 is charged with
an electric charge corresponding to a difference between the
power supply voltage VDD and the data voltage Vdata.
However, at this time, the emission control signal En has a
high level, so that the emission control transistor M8 is
turned off, thereby interrupting the current flowing in the
organic light emitting diode OLED.

[0090] Then, when the n™ scan signal Sn with a high level
is applied and the (n—1)™ scan signal S[n-1] with a low level
is applied, the emission control signal En has a low level.
When the emission control signal En with a low level is
applied, the emission control transistor M8 is turned on,
thereby allowing the current to flow in the organic light
emitting diode OLED.

[0091] Below, an OLED including the emission control
driver according to the second exemplary embodiment of the
present invention will be described.

[0092] For convenience, a pixel circuit 310 connected to
the m* data line and the n™ scan line and an emission control
circuit 210 for generating the n* emission control signal are
taken as an example and illustrated in FIG. 7.

[0093] The emission control circuit 210 of FIG. 7 is equal
to that of FIG. 4, and therefore only the pixel circuit 310 will
be described below.
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[0094] Referring to FIG. 7, the pixel circuit 310 according
to the second embodiment of the present invention includes
an organic light emitting diode OLED, transistors M§, M9,
M10, M11 and M12, and capacitors C1 and C2.

[0095] The driving transistor M8 is used for controlling a
driving current flowing in the organic light emitting diode
OLED, and has an input terminal connected to a power
supply voltage VDD, and an output terminal connected to an
input terminal of the emission control transistor M9.

[0096] The emission control transistor M9 is connected
between the driving transistor M8 and the organic light
emitting diode OLED, and controls the driving current to
flow or be interrupted in response to an emission control
signal applied to a control terminal thereof.

[0097] The organic light emitting diode OLED has a
cathode connected to a power supply voltage VSS, and an
anode connected to an output terminal of the emission
control transistor M9, and emits light corresponding to the
driving current applied from the driving transistor M8.

[0098] The first switching transistor M10 has an input
terminal connected to the data line Dm, and transmits a data
voltage Vdata to a first electrode of the capacitor C1 in
response to the n™ scan signal S[n] from the scan line Sn
connected to a control terminal thereof.

[0099] The capacitor C1 has a first electrode connected to
an output terminal of the first switching transistor M10, and

a second electrode connected to the power supply voltage
VDD.

[0100] The capacitor C2 has a first electrode connected to
a control terminal of the driving transistor M8, and a second
electrode connected to the first electrode of the capacitor C1.

[0101] The threshold voltage compensating transistor M11
is placed between the control terminal and the output
terminal of the driving transistor M8, and causes the driving
transistor M8 to be connected like a diode in response to the
(n-1)" scan signal S[n-1].

[0102] The second switching transistor M12 is placed
between an auxiliary power supply voltage Vsus and the first
electrode of the capacitor C1, and applies the auxiliary
power supply voltage Vsus to the first electrode of the
capacitor C1 in response to the (n—1)™ scan signal S[n-1].

[0103] Operations of the pixel circuit 310 in the OLED of
FIG. 7 will be described with reference to the signal
waveforms of FIG. 5.

[0104] First, the transistors M11 and M12 are turned on
when the low level (n-1)" scan signal S[n-1]is applied, and
the emission control transistor M9 is turned on when the low
level emission control signal En is applied. Thus, the driving
transistor M8 is connected like a diode, thereby initializing
the capacitors C1 and C2.

[0105] At this time, the emission control signal En is
maintained at the low level for a short time and then
maintained at a high level, thereby preventing the current
remaining in the driving transistor M8 from flowing to the
organic light emitting diode OLED.

[0106] When the driving transistor M8 is connected like a
diode, a voltage VDD-Vth is applied to the control terminal
of the driving transistor M8, and the second switching
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transistor M12 is turned on, thereby applying the auxiliary
power supply voltage Vsus to the first electrode of the
capacitor C1.

[0107] Therefore, the capacitor C1 is charged with an
electric charge corresponding to a difference between the
power supply voltage VDD and the auxiliary power supply
voltage Vsus, and the capacitor C2 is charged with an
electric charge corresponding to a difference between the
auxiliary power supply voltage Vsus and the voltage VDD-
Vth applied to the control terminal of the driving transistor

[0108] Then, when the low level n™ scan signal S[n] is
applied, the first switching transistor M10 is turned on.
Therefore, the data voltage Vdata is applied to the first
electrode of the capacitor C1, so that a voltage VDD-Vth-AV
is applied to the control terminal of the driving transistor
M8. Here, “AV” indicates a difference between the auxiliary
power supply voltage Vsus and the data voltage Vdata.

[0109] Then, when the low level emission control signal
En is applied, the emission control transistor M9 is turned
on, so that a current I flows from the output terminal of the
driving transistor M8 to the organic light emitting diode
OLED, thereby allowing the organic light emitting diode
OLED to emit light.

[0110] Here, the current I flowing from the output terminal
of the driving transistor M8 to the organic light emitting
diode OLED is obtained by the following [Equation 1].

tion 1
[ oled = gwpD— (VDD — Vili— AV) — Vi) (Bquation 1]

[0111] When “Vsus-Vdata™ is substituted for “AV” in the
[Equation 1], the current I flowing from the output terminal
of the driving transistor M8 to the organic light emitting
diode OLED reduces to the following [Equation 2]

L oled = [Equation 2]

82T

(Visus — Vdam)2

[0112] Here, “VDD” is the power supply voltage, “Vth” is
the threshold voltage of the driving transistor M8, “Vdata”
is the data voltage, and “Vsus” is the auxiliary power supply
voltage. The auxiliary power supply voltage Vsus is not a
substantial current source.

[0113] As shown in Equation 2, current to the OLED
depends upon Vdata, the data voltage, and does not depend
upon either VDD or Vth. As a result, there is no loss of
voltage across the scan lines or data lines. Thus it is possible
to fabricate the pixel circuit 310 in which Vth and VDD
across the circuit are compensated, and there is no impact of
voltage loss across the matrix of pixel circuits, or IR-drop.

[0114] The emission control drivers disclosed herein are
not limited to embodiments of OLED devices with emission
control drivers as shown in FIG. 6 and FIG. 7. For example,
the emission control driver of FIG. 4 can be employed as the
emission control driver for the OLED with the pixel circuit
of FIG. 6.
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[0115] According to an embodiment of the present inven-
tion, the emission control driver includes the same type
transistors as those of the pixel circuit. so that the emission
control circuit can be mounted in the panel instead of an
external emission control driver. Therefore, the size, the
weight, the production cost and the power consumption of
the OLED are decreased.

[0116] Further, the scan signal, rather than an external
signal, is employed for controlling the transistors, so that the
layout is simplified and it is possible to use the capacitor for
outputting a desired output voltage level.

[0117] Additionally, the emission control signal secures an
initializing time to initialize the capacitor of the pixel circuit.

[0118] It will be apparent to those skilled in the art that
various modifications and variation can be made in the
present invention without departing from the spirit or scope
of the invention. Thus, it is intended that the present inven-
tion cover the modifications and variations of this invention
provided they come within the scope of the appended claims
and their equivalents.

What is claimed is:
1. An emission control driver comprising:

a first signal transmitting portion to selectively output a
positive power supply voltage in response to a first scan
signal and a second scan signal;

a second signal transmitting portion to selectively output
a negative power supply voltage in response to a third
scan signal; and

an output portion connected between the first signal
transmitting portion and second signal transmitting
portion to selectively output the positive power supply
voltage or negative power supply voltage in response to
the first scan signal, second scan signal, and third scan
signal.

2. The emission control driver of claim 1, wherein the first

signal transmitting portion comprises:

a first switching portion for switching on or off in
response to the first scan signal and second scan signal
to receive and selectively output the positive power
supply voltage; and

a second switching portion for switching on or off in
response to the first scan signal and second scan signal
to selectively transmit the positive power supply volt-
age from the first switching portion to the output
portion.

3. The emission control driver of ¢claim 2, wherein the first

switching portion comprises:

a first transistor with an input terminal connected to the
positive power supply voltage, an output terminal con-
nected to the second switching portion and the output
portion, and a control terminal for receiving the first
scan signal; and

a second transistor connected in parallel with the first
transistor with an input terminal connected to the
positive power supply voltage, an output terminal con-
nected to the second switching portion and the output
portion, and a control terminal for receiving the second
scan signal.
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4. The emission control driver of claim 3, wherein the
second switching portion comprises:

a third transistor with an input terminal connected to the
output terminal of the first switching portion, an output
terminal connected to the output portion, and a control
terminal for receiving the first scan signal; and

a fourth transistor connected in parallel with the third
transistor with an input terminal connected to the
output terminal of the first switching portion, an output
terminal connected to the output portion, and a control
terminal for receiving the second scan signal.

5. The emission control driver of claim 4, wherein the first
scan signal is applied to the control terminal of the first
transistor and the control terminal of the third transistor.

6. The emission control driver of claim 5, wherein the
second scan signal is applied to the control terminal of the
second transistor and the control terminal of the fourth
transistor.

7. The emission control driver of claim 4, wherein the
second signal transmitting portion comprises:

a fifth transistor with an input terminal connected to the
negative power supply voltage, an output terminal
connected to the output portion, and a control terminal
for receiving the third scan signal; and

a sixth transistor with an input terminal connected to the
negative power supply voltage, an output terminal
connected to the output portion, and a control terminal
for receiving the output signal of said fifth transistor.

8. The emission control driver of claim 7, wherein the
transistors of the first signal transmitting portion and second
signal transmitting portion are p-type MOSFETs.

9. The emission control driver of claim 7, wherein the
transistors of the first signal transmitting portion and second
signal transmitting portion are n-type MOSFETs.

10. The emission control driver of claim 7, wherein the
output portion comprises a capacitor.

11. The emission control driver of claim 10, wherein the
capacitor comprises:

a first electrode connected to an output terminal of the
second switching portion, an output terminal of the first
switching transistor, and a control terminal of the
second switching transistor, and

a second electrode connected to an output terminal of the
first switching portion, an input terminal of the second
switching portion, and an output terminal of the second
switching transistor.

12. The emission control driver of claim 11, wherein the
output portion outputs an emission control signal from the
second electrode of the capacitor.

13. The emission control driver of claim 10, further
comprising:

an initializing transistor connected between the first
switching portion and the positive power supply volt-
age for interrupting the positive power supply voltage
to the first switching portion in response to an initial-
izing signal.

14. The emission control driver of claim 13, wherein said
initializing transistor is the same type of transistor as the
transistors of the first signal transmitting portion and second
signal transmitting portion.
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15. An organic light emitting display (OLED), compris-
ing:

a pixel portion for displaying a predetermined image
thereon;

a scan driver for supplying a scan signal to the pixel
portion;

a data driver for supplying a data signal to the pixel
portion; and

an emission control driver fabricated on the OLED panel
for supplying an emission control signal to the pixel
portion to control an emission operation of the pixel
portion;

wherein the emission control driver comprises transistors

of the same type as the transistors in the pixel portion.

16. The organic light emitting display of claim 15,

wherein the emission control driver transistors are switched

on or off in response to the scan signal from the scan driver.

17. The organic light emitting display of claim 16,
wherein the emission control driver comprises:

a first signal transmitting portion coupled to a positive
power supply voltage to selectively output a positive
power supply voltage in response to a scan signal;

a second signal transmitting portion coupled to a negative
power supply voltage to selectively output a negative
power supply voltage in response to a scan signal; and

an output portion connected between the first signal
transmitting portion and second signal transmitting
portion to selectively receive said positive power sup-
ply voltage or said negative power supply voltage, and
to selectively output said emission control signal in
response to said positive power supply voltage or said
negative power supply voltage.

18. The organic light emitting display of claim 17,

wherein the emission control driver further comprises:

an initializing transistor connected between the first signal
transmitting portion and the positive power supply
voltage for interrupting the positive power supply volt-
age from the first signal transmitting portion in
response to an initializing signal.

19. The organic light emitting display of claim 18,
wherein the transistors of the first signal transmitting por-
tion, second signal transmitting portion, and the initializing
transistor are p-type MOSFETs.

20. A method for emitting light from an organic light
emitting display, comprising:

receiving a scan signal to turn on a first transistor;
transmitting a voltage signal through the first transistor;

transmitting an emission control signal substantially
equivalent to the voltage signal to turn on a transmis-
sion control transistor; and

supplying current through the transmission control tran-
sistor to an organic light emitting display diode to emit

light.
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